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INTRODUCTION

‘TheAProgrammer's Guide to GEODYN contains the pro-
- gramming details associated with the GEODYN program. This
is the second of four volumes which completely&document‘the
GEODYN System'and is to be regarded as a programmer's supple-
ment to Volume 1, the Systems Uescription. -

The GEODYN program is the heart of the GEODYN Orbit and
Geodetic Parameter Estimation System, as it is responsible
for estimating the orbit and geodetic parameters for the

-

System,"’



: SECTION 1.0 :
INTRODUCTION TC THE GEODYN PROGRAM

‘w

The major component of the GEODYN System is the program
GEODYN. The GEODYN program estimates orbit and geodetic
parameters for the System. It possesses the capability to
estimate that set of orbital elements,'station positions,
measurcment biases, and a set of force model pérameters_such
that the orbital tracking data from multiple arcs of multiple
satellites best fit the entire set of estimated parameters,

GEODYN currently consists of 113 different program
segments, including the main program, subroutines, functions,
and block data routines. All are in G or H level FORTRAN
and are currently operatlonal on GSFC's IBM 360/95 and IBM
- 360/91.

Due to the large number of block data routines in
GEODYN, each has been assigned a unique name. These are,
of courseé, not FORTRAN names, but are rather a device to
enable meaningful discussion.
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SECTION 2.0
GEODYN ENVIRONMENTAL REQUIREMENTS

L]

. Normal operation of thc GEODYN program requires a large
scale IBM 360 Computer with a minimum of 400K bytes of users
accessable core, one 2314 direct access disk unit, two 9-track
‘tape drives, one high speed card reader, and one high speed
printer. For some applications, GEODYN can operate with only
one 9-track tape drive. |

The current GEODYN program is operational under ver-
sion 19 of the IBM 360 Operating System on the GSFC IBM 360/95
and version 20 on the GSFC IBM 360/91.

. For compilation, GEODYN requircs an IBM FORTRAN 1V
Level G compiler and an IBM FORTRAN IV Level H compiler, A
non-GSFC user should ensure that sufficient space is allocated
for the desired compiler at SYSGEN time to accomodate the ‘
required table space. More efficient operation of GEODYN may
be obtained by use of'a Level W ébmpiler with level 2 optimiza-
tion for all subroutines which are not affected by compiler
size restrictions. o |
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DIAGRAM OF OVERLAY STRUCTURE

.. SECTION 3.0

ROOT SEGMENT

MAN -
+

© ALLOTHER SUBROUTINES AND
COMMON BLOCKS NOT REFERENCED
- - ELSEWHERE IN THIS DIAGRAM

ORIGINAL PAGE IS POOR
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SECTION 4.0
DIAGRAMS OF SUBROUTINE STRUCTURE

¥

On the following pages appear diagrams deplctlng
‘the subroutine call structure of the GEODYN program, These
diagrams show all possible chains of subroutinme calls.

'MAIN is the executive routine of the GEODYN program,
For ease in eiplaining the subroutine structure MAIN has
been broken down into three parts, MAIN 1, MAIN 2, and MAIN 3,

The logic of the diagrams flows'ddhn riEht or left,
but never up. Subroutines which have no extensions from
the bottom are on the lowest level. Subroutines may appear
at more than one place in the diagrams and, therefore, follow-
ing a branch backwards does not necessarily determine all
subroutines which might call any spécific subroutine.
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MAIN

NONAME

ADDYMD

ADFLUX

ALIST

~ ALPMRC

AND2

APPER

. SECTION 5.0
"SUMMARY OF SUBPROGRAMS
USED BY. GEODYN

Reads and calls subroutines to read GEODYN input
cards, determines array sizes for ‘variable

storage allocation and acts as a driver for all
segments of GEODYN,

Serves ‘as a driver for orbit generator and data
reduction operations and outputs residuals,

ephemeris, and adjustments.

Adds or subtracts an integral number of days
from a date in the form YYMMDD giving a new

date in the same one-word form.

Reads flux cards from GEODYN input deck and

‘adds solar and magnetic flux to stored tables.

Writes on scratch file flux information for each
arc and the Greenwich mean sidereal time on Jan.
0.0 of the reference year.- -Counts the number of
arcs in the run,

Lists the GEODYN input card deck.

Block data storage of alpha-numeric information
used by GEODYN print formats.

Two byte integer 'AND' function.

Computes apogee and perigee heights of a

satellite,

5.0-1



ARCPAR

' AREAS

AVGPOT |

BIAS

BMTWRT

BSCOMP
CBROWN

‘CHARLY
CLEAR

‘CLEAﬁZ
COEF

COEFL

COM
COMADJ

COMPAR

Loads individual arc parameters into variable
storage arrays.

'

—Cbmputes the ellipsoidal surface area lying between
two fixed latitudes and two fixed longitudes.

fComputes the average gravitational potential of

the Larth using only even zonal harmonic
coefficients,

Extracts bias start and stop times from data and
counts biases.

‘Writes out the B-matrix.

Computes electronic biases and corrects normal
equations for extraction of the electronic bilases.

Passes variable storage arrays to the subroutines
using them. :

Allocates core for variable storage arrays.
Clears an array of four-byte integers.

Clears an array of two-byte integers.

Computes interpolation coefficients,

Lists non-zero gravity model coefficients of
the spherical harmonic expansion of the geo-_
potential used by GEODYN

Computes binomial coefficients.
Prints adjustménts to common parameters.

Loads common parameters into variable storage

arrays. REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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CONSTS - Block data storage of input/output file numbers,
integrator stepsize information, conversion con-

stants, and Earth parameters.

- CORREL . Computes and prints correlation coefficients from
' above diagonal of normal matrix stored in vector form.

 COWCOE - Assigné integrator coefficient values (orders 5-15).

CONELL  Integrates satellite equations of motion and force
model partial dérivatives to desired time.

DATARD Stores, updates and retrieves individual arc

parameter information,
DATBSE Retrieves observation data from DODS Data Base.

DATES ~Converts days elapsed from Jan. 0.0 of the arc
' reference year applying.the transformation from
the A.) time system to the UTC time system,
into a three word date of the form YYMMDD, HHMM,
SEC.

DAYEAR Converts a date from the yvear and number of

' days from Jan. 0.0 of that year to integral
days and fraction of a day in integral seconds.
_Ohtphts.the date in the form YYMMDD. .

DELTAZ Computes the z-coordinate of a point of given
| ' latitude on the ellipsoid.

'DENSTY Computes atmospheric density based .on the
Jacchia-Nicolet model (height and temperature
dependent).

"DIFF Calculates the difference between any two time

points. in the 20th century. Input date is

two words in the form YYMMDD and HIMMSS; output

date is integral days and seconds of a day.
5.0-3



DINRAD

" DNVERT

DODELM

DODSRD

DPECT

DRAG

EGRAV

ELEM

EPHEM

Converts angles expressed in arc measurements

or time measurements to radians,
Double-precision matrix inversion using
Gauss-Jordan method of condensation with partial
(column) pivoting. No restrictions on dimen-

'sion of matrix. s

Retrieves satellite orbital starting elements

"from DODS Data Base.

Reads observation data tapes in DODS format and

and partially preprocesses the observations,

Computes arctangents, denormalization factor
for geopotential coefficients, Julian dates,
and dot products. Computes Earth-fixed x and
y from inertial x and y, and inertial x-and y
from Earth-fixed x and vy,

Computes accleration in rectangular coordinates
of a satellite due to aerodynamic drag forces.

Calculates acceleration in rectangular coordi-
nates on a satellite due to geopotential forces
{(spherical harmonic terms to maximum degree and
order 30). .

Converts inertial position and velocity vector
to osculating orbital elements. i o

Reads and interpolates lunar, solar, and plane-

tary ephemerides and the nutation in right
ascension.

5.0-4



'EQN

"EQUATR

-ERROR

ESTIM

FLUXM

FLUXS

FMODEL

GEODYN

" GEOQIDH

GEOSRD

Computes mit cion in longitude, obliquity, and

right ascension, and the true obliquity of date.

Rotates a vector from the mean or true equator
and equinox of one epoch to the mean or true
equator and equinox of another epoch.
i #®

Prints specific error messages when the run is
abnormally terminated, |

Estimates correction vector to state vector
using the method of Bayesian least-squares.

Evaluates the satellite acceleration vector
and force model derivatives.

Blockdata storage of magnetic flux aata
through January 1972,

Blockdata storage of solar flux data through
February, 1972,

Blockdata storage of the coefficients of the
sphefical harmonic expansion of the geopotential,

Blockdata storage of date and source tape
number of this version of GEODYN,

Positions surfac. density locations on geoid
surface and computes matrix of constraint for

density adjustment,

Reéds observation data in CGEOS format and

partially preprocesses the observations,

5.0-5



GRHRAN

" INDENT

INOUPT

INTRP

JANTHG

MULMAT
NEWARC

NUMBRZ

NUMBR4

Computes the right ascension of Greenwich and
the satellite vectors used in computing measure-

ment partials,

Computes Cartesian coordinates and areas of
surface density blocks,

.. - ! B

Reads GEODYN input cards. Outputs run and arc
descriptions. Calls subroutines to read data

tapes,

Interpolation routine.

Selects the Greenwich mean sidereal time on
Jan., 0.0 of the reference year for each arc
and selects flux data for each arc from block-

- data storage. Computes average solar flux

values for each arc.

Multiplies three 3x3 matrices.

Initializes switches and constants for each arc.

Searéhes'the entries of an array of 2-byte
integers and compares them with an input number
or bit configuration, The index number or
location of the entry matched is returned. If
no match is found, zero is returned. '

Searches the entries of an arréy of‘4—byté
integers and comparcs them with an input
number or bit configuration. The index number
or location of the entry matched is returned.
If no match is found, zero is returned.

5.0-6



NUMLOC

NUTATE

OBSDOT

ORBIT

ORB1

OUTRAD

PCERD
PDEN

PDEN1

Searches the entries of an array and compares
them with an input number or bit configuration.
Index numbers or locations of the entries which

“match and the number of such matching entries

are returned.

Generates nutatlon angles to transform a vector
from txue equator and equ1nox to mean equator

- and equinox.

-

Calculates time derivatives of requested _
observation types. (Observation types availl-
able: 1 - right ascension. and declination;

2 - range; 3 and 4 - range rate; 5 - L and m

direction cosines; 6 - X and Y.angles; 7 -

azimuth and elevation).

Returns satellite state (position and velocity)
and force model partials at the called time.

Generates a satellite ephemeris tape in ORBI1
tape format.

Converts radians to degrees, minutes and seconds
or to hours, minutes and seconds,

Reads PCE format data.
Prints adjusted surface densities.

Prints input surface densities,

500-7



PLHOUT Converts tracking stationllocafion and
variance-covariance matrix in geocentric
rcétangdlar coordinates to geodetic latitude,
longitude and height. Computes partial deri-
vatives of the geodetic coordinates with reépect

. -to the geoccentric coordinates.
‘ . . .

‘POLE . Selects from a table, for a giﬁen input date,

the coordinates of the true pole. ‘

POSVEL | Converts osculating orbital elements to inertial
position and velocity vectors.

PRECES Generates the -matrix for precession from mean
equator and equinox of one epoch to mean equator
and equinox of another epoch.

PREDCT Computes measurements, residuals and measure-
ment partials,

PROCES Complétes the preprocessing of observation

) measurements,

PRNTPR Prints the reqﬁested observation preprocessing.
RANDOM Unblocks and reads observations from a random

access file. Blocks and writes observations
on a random access file.

REARG Rearranges the back value arrays when‘the integra-
tion step is changed in variable step mode.

REFCOR Precesses and nutates a vector between the true

equator and the equinox of a reference time to

the true equator and equinox of date.

500"8



REFION
RESPAR

RFTMCD

RMSCMP
ROTMAT
SATCLC
SATCL2
SA?Czl
SATC22

SIMRD

SMSTAT

Dummy ionospheric refraction subroutine.

Tow

Calculates the partials of geopotential resonance
coefficients requesting adjustment. ;

‘ : . .
Checks an 80-character alphanumeric string to
determine if the first 6 characters are numerals

-~ and the remaining 74 characters are blank.

-

Computes RMS, random normal deviate, and mean -

from sumred information.

Generates a rotation matrix from an angle

-and axis of rotation.

Applies satellite clock corrections to GEOS 1
optical data. '

Applies satellite clock corrections to GEOS 2
optical data. ' '

Part 2 of satellite clock corrections for
GEOS 2 (SATCL2).

Part 3 of satellite clock corrections for
GEOS 2 (SATCLZ). '

Reads simulated data -tapes.

“Sﬁms statistics.

5.0-9



SQUANT Converts station positions to geocentric rectangular.
' | coordinates on the first call. On subseqdent calls,
converts station positions to latitude, longitude
and height. Computes partials of the rectangular
coordinates with respect to latitude, 10ngithde
and height. °

'STAINF Computes statistical information at the end of
“'eqch inner iteration for cach arc and at the end
of .each outer iteration for all arcs. Corrects
statistical information for electronic bias
compensation. |

-

STAINP Reads input station positions. Determines whether
. position was input in rectangular. of spherical coordi-
nates, converting to spherical whene?er necessary and
stores those station positions to be used in arc.

"STAPOS " Blockdata storage of station positions.

START Starts the integration process using interpolator
formulas and iterating until desired accuracy is
obtained. :

STORE Stores common and arc information on disk,

SUMMRY Prints arc statistical summary.

SUNGRV Computes the acceleration in rectangular coordi-

nates on a body in orbit about a central body

due to the gravitational attraction of a
disturbing body. (Includes the moon, sun, Venus,
Mars, Jupiter and Saturn.) |

5.0-10



SURDEN

SYMINV -

TDIF

TIDAL

TRUEP

TWOSTA

TYPORRB

UPDATE

UPDOWN

VCONV
VEVAL

'YMDAY

Computes the gradient of the potential duec to sur-

face densities, and the partials of the gradients

with respect to the surface densities for those
densities to be adjusted.

Symmetric matrix inversion. .

Computes time differences between systems A.1,

.UTC, UT1 and UT2.

Computes acceleration due to solid Earth tidal
bulges caused by lunar and.solar gravitational
effects on the Earth.

Rotates tracking station coordinates to account
for polar wandering.

Computes measurements and partials for VLBI and

wgverage - range rate rdata,

Prints arc summary page.

Updates arc adjusted parameters to compensate for
adjustments to common parameters. |

Computes uplink and downlink transit time for
average range rate data or the two downlink
transit times fo~ VLBI data. ‘

Converts variance-covariance from one system to
another.

Computes the variational partials of force model
parameters.

Computes for a given date the number of days from

Jan 0.0 of the reference ycar for the arc.
S.0-11



SECTION 6.0
SUBROUTINE CROSS RETERENCE CHART

A cross refgfcnce chart of the subroutines used by
the GEODYN program is given on the following two pages.
The calling routines are listed down the side of the page

and the called routines are across the top.
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PCERD o i [ 1 R ! ) RN
PLHOUT 4 i i 1 i} : ! do. 2l g
H FOLE v i1 i | i ! IR
" PRECLES | 1] ] .- I T
I A T [ = 1 I~ T IR
FROCES I | [ [ i1 i EEEERER : i | I
NARDDA 4 | 0 g 1N ] ! } T
REARG & | ; [ ] L : : ! N R
REFCOR _#_ 2 EETRESEN BN L i i 1 : N
SATCL? L1 ! % 1 i { | R
SATCLC [ | | R
SIMRD ] RN : Sl R 3 i RN
T SOUSHT ; i | i i 'R | ) T
[ STAINFT | i ] [ [ o T
STAINP i 1 P 1] | i
START | ] | ] : T
SUMLEY i I } ST % —
SUNGRY__k i I+
TSURDLN__K ] ! oo
TOIE K i : 1
TYRUER [ | 1] i i T T
TR NG TR ] 17> i REEN Ll 13 "
TYropEs i j BN NN NN : i
UPDATE i i | ; } ; ~ I ' :
oPpOVy K J i i : i RN ] i
TVEVAL ) I : ! ] i } ! — —
RAZEN ARARERERRENREERER RN RN NN Ll EARRANERN

*The starred routines have more than one entry point.
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| SECTION. 7.0
COMMON BLOCK CROSS REFERENCE CHART

On the following page is a cross-reference chart
showing the common blocks used in the GEODYN program and
- which routines use them. The subroutines are listed down
the side of the page and the common blocks are across

the top. .

_7.0»1



SUBROUTINES

LUSHEIUAN BLULND

IR TS A LEESTRTIEY
2= - - . T.m.
cl<|alEllole =
||l Gl e =1 421
[3% Es WIS ST g Bea 14 - _)..w
o huhul SO O : >4

H €| <| 00050 x|
AT SR R G WL ST Knn.\._\nnﬂﬂ.al

[ MATN [ivs iy ut g :

i , - = ..m‘.tj.!xLl = ~ - _Il

P NONAME ' g5} 2y ekn R 'y SIEE

H ADDYRID® b T i

AOFLUX i ” 1 {
ALIST i

)

ATPER i
ARCTATE T ¥ig i ; :
I~ ATEAS 5 - i g |

i g -

]

A

-

|m

1
-
-

AVGROT
GIAE
BRTVRT
H eSCOT
CBROWN
COEF
COLFL Y
COM H 5
COMA] i B B i
COriAR d i :

H CONHKEL
1\nozmrr

] DATARD

ut

3

MEEN x ol w NN

{

t

!

1

T DATLSE ;
DATES i

i

b

11

DELTAZ
DENSTY
DIFF :
DODELIA
DODHERD
DPFCT* i
DRAG i

EGRAV it 3
FEE 3 :

EPHE LY :

| EfRHOR Sl >
ESTIL i o o R
: F ¥ N i1
| GEOIDH ; ; -

r
R e
[

S A

N

e | ?
e

o iy

iy
B SR ¢ Al

e

!
f-i}
J

.

I INOUPT
! JANTHG
NEVIART
[ NUTATE ]
T ORSHOT i
H oRed i HESERBE
R_onmT R g
PCERD T S
PDEN i
POLNT i
PLHOUTY i B
POSVEL 1
PRECES
PREDCTY
TERIES :
| PROCES il
RANDOR® 3
REFCOR t
RESPAR H
RIASCHIP }
SIMITD ]
t

e

T

e
™
)
~
.
I E

)
B S L T

[

J

.

SQUANT L

STAINF® 18 | R

SASTAT ¥ [ |
m

T

STAINP i
ART i

RN
VEVAL " L
I yranay { i ﬁ
LTCCK TTATR ' ! = !

AT T, T RO R Mg =E % £ 3 X TR Y B e 0 T

|
B
)

L S




3.0 PROGRAM

' vy OF THE
RODUCIBLLLT
%ﬁ}\ﬁ% PAGE IS POOR



SECTION 8.0
PROGRAM DESCRIPTIONS

-The-fuﬁctioﬁs of GECDYN and all of its subroutines

are described within this section.

The listings of the GEODYN program and each of its sub-
routines have been thoroughly described with internal comment
" cards. © All COMMON storage variables used by each subprogram

are described in Section 9.0.

-

Flowchafts

" This document uses the flowcharting systcms developed

for the NONAME documentation. This -system utilizes only six
basic flowcharting symbols. The symbols and their uses are

as follows:

1)

RETURN ja)Entry to sub-

ENTRY
NAME

c)

routine with-
out multiple
entry points.

. 7y OF b)Entry to sub-
EERDDVEﬁBﬂéEIS‘POGE d
A

QRIGTY PA , routine wlth
multiple entry
points. .
c)Return.
2)
DESCRIPTION Description of
operation being
umwmw-«»lm-\.:\.umm#- I) e r f 0 1'1‘[1 C d
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3

Subroutine or
function call
where:
NAME - Subroutine
called
PURPOSE - Des-
-cription of the

purpose for the
call.

4)

&£ DESCISION e

Decision

b)
~-a)Statement
number.
REPRODUCIBILITY OF THE b)Transfer to

ORIGINAL PAGE IS POOR ~ statement number.

6)

Off page connector.

In this new flowcharting system logic lines flow
down, right, or left but never up. The only way for.iogic
to travel opposite to the flow is to transfer to a state-
ment number which appecars earlier in the flow of logic.



At times, statement numbers are not available for
back transfer. In these cased, an alphabetic name or
character may be inserted in the line of logic at the
pdint to which return of logic flow is desired. The
name or character inserted must appear Within symbol 5.

_'Thié flowcharting system has been designed to
corrclate as highly as possible with the program listings.
The statement numbers used are the same as those used by
the FORTRAN program and the description bexes ceontain the
same ihformation as the comment cards appearing in the
program. '

Programning Technique

~ This section is included as a further aid to
_programmers working with the GEODYN progran and describes
in general terms some of the techniques used in the |

: programming of GEODYN. |

Array and scalar names in GEODYN have been chosen
in -such a manner as to be meaningful. The following are
some- examples of naming in GEODYN.

NAME - SUBRCUTINE MEANING
;EBEIN NONAME Satellite period-in minutes.
NARCS NONAME ﬁumbér of arcs in ;un.

- LOUTER NONAME Last outer iteration switch.
RATIOL ' NONAME Ratio to sigma for first

measurement.,
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NAME SUBROUTINE MEANING
ORBELP - NONAME \ Keplerian orbital parameters
' ' ' from previous iteration.

e

THETG © PROCES Greenwich Hour Angle in radians.
_CLATG- '. _SQUANT Cosinélof station géodeti;
' - latitude.
NODEGF _ STAIﬁF Number of degfees of freedom.
THOPT TDIF  Two times 7.
MJISTOP DATBSE Modified Julian date of stop

time for data selection.
VAR . - "COWELL Switch for variable step integration.

- The GEODYN program has been broken into many
-subroutines in order to optimize its use of core storage
.'ah& also its efficiency. Many of the smaller subroutines
are conversion routines which arc called by many different
segménts'of the program. Large portions of the GEODYN
program are input/outpﬁt subroutines which have becﬂ
designed to give the user maximum case in setting up the
progranm. ‘

GEODYN also uses a very large amount of COMMON
-storage. COMMON is used for five primary reasons by

GECDYN.

' THE
RODUCIBILITY OF THE
183@\1 AL PAGE IS PCOR
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1) :To pags informatidn befween subroutines. -
2) ,TO store program constants.

3) . To set switches for subprogram reinitialization.
4) To overlay storage reﬁui;ements{

-

5) To .1coad block data.
GEODYN uses two additional core saving techniques;

o Linkage Overlay
e Variable Core Allocation

Linkage Overlay

GEODYN uses a complex overlay structure to reduce the
effective program size by nearly 300K bytes. -A diagram of the
GEODYN overlay structure is provided in Section 3.0.

In reference to the Diagram of the Overlay Structure,
the overlay segments are utilized as follows:

SEGMENT FREQUENCY OF USE

ROOT Always in core.

1A Once per job.

3A Once per job.

1D, 2P, 3b, 4D Maximum of one of these per arc,

1E, 2E Maximum of one of these per arc.
2IA . Once per job.

1B Once per job.

2B Once per outer itecration.

3B . Once per outer itceration.

8.0-5



SEGMENT ‘ = FREQUENCY OF USE

1C o + Once per inner iteration.

2C _ " Once per inner iteration.

- 3C P Once per inner iteration.

4C o Once per outer itcration per arc.
5C E . Once per outer iteration. 3

1F : Once or twice per arc.

2F - | Once per arc maximum.

Variable Core Allocation

GEODYN counts the input parameters and allocates the

minimum array sizes required to process each job.

As a result of this:

e Orbit generator arcs may require as little
~as 330K, and -
o Data reduction arcs as little as 350K or

as much as the entire capabilities of the
GSFC IBM 360/9S, depending on the user
input requests.

On the following pages of this section appear the
descriptions, program listings and flow charts for the GEODYN
progranm. '

_ The programmer should note that many of the GEODYN
subroutines have more than one entry point. In general the
purpose of these multiple entry points is to pass to these
subroutines the starting locations of those arrays which are
variable storage and to also set the dimension of these arrays.
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Flivly

Page 1 of 8
October 1972

MAIN
DESCRIPTION
° Calls program initialization subroutines,
' , °
© Calls FLUXM to list input cdrds, read flux cards

and set up flux arrays.

-

6 ~ Reads run title, reference time, epoch and element
~ cards. |
9 Calls INOUPT to read and print a description of the

‘common and arc parameters,

@ Calls STORE to store common and arc parameter

information,

6  Calls DODELM to obtain elements from DODS data
" base when necegsary

e . Calls epoch element conversion routines when
' necessary. |
] Calls APPER to calculate apogee and pcrigee‘heights.
° Cails CHARLY to ailbcate core and begin processing,
¢ Calls ERROR to print error messages whcn‘neces.saryT
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LOWICAL® T VHFOHNGIRERSC
LUGICAL LkoﬁﬂiuDELEMgLITpgslINITAL-

L]

-

-
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INTP = GEO

LT FILES PRINTER

IMPLICIT BEALAB{A=H,0-2)
CIMENSICH ICCRE(10)
rata NCJURESZY 7

pPage 2 of 8

October

1972

RMINE ARRAY SIXCS FUR: VARJABLE SYORAGE

DYN INFUT ZAKDS

CF GZCIYHN

FLUXM
INSUPT

CTImMS
CSTINF

NANE WMAIN
PUFRPLSE 1) TO AEAC AND TC CALL 3UBRIUTINES TO QEAD
K . GEDDYN 1MFUT CARCS
’ 2y TO DETE
- ALLDCAYICN
3}, DRIVER FOR ALL SEGAENTS
SUERCUTINES LZIEC  TOIF MNEWARC FOSVIL
St EROFK DCOELM | APPETN
CHARLY STOKE ELEM
CCHMCN BLUCKS INITBK ILTBLK TPEBLK
: ' ALPMOC LPAFAM CRAN AN
PRIORT 'C oNOUT
INEUT FILES FLTP ~ FLUX DATA FILZ

YMDAY
DOTPRD

PREZALK
CELEM

KAl APLH.CCNV?G.GUTCGL.RHSALL.ﬁlTI“E-EFITH.RF{NDX-SIGCHG-

VARCOV RMSTOT . TRIF

HLVYLSwHYRED

INTeGLR FCDA LV SRADVARCNOLWESTSTA L OQUT L.
5CquFtTP;GRUTDvESTETAqRECNC.\?ﬁI.QPDER

TUREFT s IROTSWWMISLOG VARSTS,

ATH.XYZTRP RVTE PLOTR»SCTA

INTEGEFR ® 2 IFFEPQ|IN39HE1IHTYDE.]STNﬁ‘CbLL.WTYPE.NMEAS.PRETYP.

CHANIL ¢ JPASE
Luutibe PEECISICN LOVE
CIMERSICH IRYPEE(2)
CIMMANAS LN ITURS tEyYwD, 1EP

DF(L)EL((‘..?I'--E‘:ITN.IN‘.‘-LP":-!E“SJ"T(?.)UJ

M, ED3ECy IYREE « INNMAX  TNUNMI Ky COINVIGY

BAYSaIXYZS#(1 ) MISLOS(2}

CDH“GN/Ih1ULN/1HOOT(50).UF3EQ{2‘2)-A3AT{43|VAFSTP(2i.HLVDSH(ZY-

MEIUMCZ ), ANCR (230 LCY

T

CUM-‘-\L)N/TFCGLV./I MY lCUTplrJﬁ-Tpo XX2TP, K:‘pTﬁp VTR LPLOTEP, ICJ"BS-SCRA.

SCRC«FLTP,,(DYE
SRMUNAC T I T /DATARP LAYR

DRATﬁ.EOﬂﬁl-DURFIE-QHEHTilYﬁib
CUMMbN/PRtELﬂ/E&YSTA|355D1uﬁﬂSﬁ?.S!ZI.S:GJ-SR

iFqDSTﬂQT.OAYSTPnOAYINr‘DﬂRUIToChYENS-

NMQAS-FQnT\pI2)sCHJNﬁL.VHFCPN|V4?PR30H2CNU

CUSMMUNAMLFMEC /2 A {SA 1

CUMMUNZ AR AR B 7 TNSAS J INFAD TaME TASSEST

NPARAN (Nt ACH  MPAR

HYy~ER

LOMnun/crrnsv/u3ra.nwasv.~3T€51.uaxwaq.vh:

NOPTUN (NCSTST,, 0GR,
Itvinrman MCGRET ¢NNOCONS
CHAMLINA LB TINF FJHASELESE D

LImMmt el IM2gNIEN.LSS

s LAASE
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MALN
Page 3 of &
October 1972

'CUMMUN/C[LEH/ELEHST(ﬁvz)nORBELA(GGZ).KNU-EC.RMSTDT
COMMGN/PRIDQI/FLEWIN(5.23.VARCEV(&.ﬁ.ZIoTiTLE{JOloDQAGIIG)

CUAMON/CENIUT /

F”SﬁquOLTCCN.M!hCUT.%AXDUT.L[TRES.MAKSAT.MAXE[N.

s NaTAH1.NEQhMX.IVAG;ICEUEQ.N#RCS.NSTAPD.LSTART(él
. &

LATA INTCCR/O/,

AIT1MZ(CAYREF)
REAL INPUT CERDS

CALL Fluxv{NAR
REAZ RUN TITLE

READLINTF L1000

rSAT =2

LBASE=O

"READ CCMMJUN SET CA

VCALL INULFTINA
STCRE CUMMUN FAFRAM

NEBTASAOS
=TDIF{4«2:1DAYREF )J/B«n3EQ

cs)

Oy TITLE

RDS

RCS. 01
FTER INFORMATIIN

CALL STUORE{ «FALSE ‘_nTPUEG ]

AGRCCM=NCEEST

L ONTIOEN=NTIOST #HGENST—RCCNST

T OUSUPREINELPR
RMSALL=RMETOT
KRGPRPC 2= 0
MAXSAT=1
NARNPARZO

LOCP THAQUGH 1000
CD 1000 ARCNCS=
INITIALLIZE FCR ARG

LCALL. NE+2ERC
FEADLINTO 1000
KEADL{EINTE10OC
s lYoeG=lYReFA1C
CAYREF=YNTAY LI
CAYRUFZEATREF +

REZvu EPOCH (2ERD
REALUINTE (1000

“EAD FLUX CARDS & SET UP FLUX AQR&YJ

HEADS £ STORES ARC PARAMETER INFORMYATION

1+NARCS

Ny TITLE

1) lYREF

200

YREFs 040eE0)
ALTIME(DAYREFR)

1)1 IEPYMD,,I1EPHM,EPSEL ;!hNHAX-INHMIW.CQNVRG 1GEDS

. IYAD s IFM SEC 1¥YMOD, IFME, SECC NSAT IELMJ e ISATID

CELEM= JaCTa0
IF{DELEM) NSAT
NSAT'—"{HXL (1M1
MAXSAT=C A0 1A
MTYPE=1ELY
IF(IYCDeCT20)
EYHOD=IZFYMD
IHAO S I ZF ¥
ScCo=LP3el

100 CATAEP=YNCAY(]
CATALP=CATAZF ¢+
INRMIt=HAX0 (1
[N AR=MA2O0( 1
IFICINVRC LT 0
CATSTP=4%593.CC
IF{IYMZ,cCe 0}
CAYSTH:YFCAY([
CAYSTR=DAYSTR

120 CHTART =Yl AY L T
DUTART=UETART 4

DATALIN CLEMINIS Fh

—l
HO(MSATZ2))

XSATyNSAT) _ REPRODUCIBILITY OF THE

ORIGINAL PAGE g

GO 10 1cCC

YUDD, IHMECSFCC)
AITIME{CATALPY
TRMMING

KMAX 1)

w0 CONVEG=0L02

4]

GO Ta 12¢
YHTy THY . SEC)

AL TIVMEL{NAYS TP
ayMS 1 PRE LFPSSC)
ALTIVFIOSTART)

oM DOV LATA BASE IF RLOUESTEZD
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ONDS
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ONOS
oHNOS
ONOS
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oNOS
ONDS
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ONOS
ONDS
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ONOS
oONOS
ONDS
ONDS
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QONDS
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IF(DELEM} CALL DODELM(I1ELM(ISATIDDSTARY? I oNOS 112
MYPCR=oF ALSE o , . on2S 113
IHMYPER(11=0 ’ ' oD 113
€ READ ELEMINTS _ ' ‘ ‘ : aNas 118
IF(eNOTeLELEMT READ(INTP, 100021 (CoLEMST (e T 0050 e3) IHYPERCI),  ONDS 116
N (CLEMET(Js 1) J=0,€) 4 IS 1aNSAT) . oNDSs 17
CO 200 [5#T=1,NSAT ' . ‘ ONDS 11 E
HYPE R=FYHERs CRe IMYPER( ISATIGT o0 - ONDS 1T
CIFLIHYPEKLISATI=1) 13041404165 ’ o oNEs 12¢
lBO-lF(DUTRﬂC(ELENST(ﬁ.ISAT).ELEMST{Q.ISAT))-LT=DFLOAT(3*35D**2}.Ah:- 0435 121
. DAGS{ELEMSTL 2. ISAT.LTele2C0) 63 TC 165 . CNCS 122
€ CAUCULATE "KcPLER ELE4ENTS IF INPUT 135 cAQTESIAN oMCS 122
14C CALL LLéw(ELEMST(l.ISAY}.CFCELﬁ(J-ISAT).I.oTRUEe'TITLE) : CNDS 124
6U TO 10 0nns 125
165 00 175 I=1l.& : oNDJs 126
178 LRUZLA (L » 1SATISELEMETL 14 15AT) ' . © o pnNDs 27
€ CALCULATY CARIESIAN ELEWENTS IF INFUT 15 KEPLER _ ONGS 12R7
CALL P C3VELLELEMST s JSAT 1aORBELALL 4 185ATI 11} oNJS 1279
190 EC 200 I=1.% ’ 043 135
ELEMINGT » ISAT)ISELEMST{ 1, 1EAT) oMD3 131
2¢c0 OROELLT.13aTI=0385LA(1 JISAT) ) . pHOS 132
IE(eNOTFYPER) GO TO 220 aN35 1233
FRINT 10C0C3ARLND ‘ aN3s 132
CALL ERRCRIL1D,LUVE) oNcS 123
C CALLULATE APCCSE £ PERIGEE FIIGHTS : - , ONTS 127
226 CALL APPLF : 0435 137
ANSUPR=LL ZUPR CN3S 122
F QZap OPTILN CAENS (AND BATATARF ErR CaCe RUNSY . T oNO3 133
CALL INDUFT(ICEQOS, ARCNC) ' ONOS 13C
CNEUIASEAAIO(NEBLAS MR TAZE]) OND5 142
NGPZ 1=500=KGFARC . ’ ON1S 142
NGPC 2= HAXC{NGFC2aNGPCL ) REPRODUCIBILITY OF THE . 54735, 133
€ STLRE INFJARHMATICK FOR ARC PARAMETEFS ORIGINAL PAGE IS POOR SNDS 1ae
o CALL STORS{FALSCe e FALSE ] S 0M35 145
MUBIAS=MArC(¥I1ASNBTAS) ONTS L6F
NEGNMAZHAXO (ATGNMX o INPART 4NGHTL) ' - nyng 1A
KanEsD ’ . T oNIS 16T
CO AG0 I=1.NGAT . ' 0035 14€
K=0 B aNJS 130
. IF(e NIT4CRATSK) K=B4NEGN{ TV +KGFECHIIGPCCM4NT IDEN oNIDS 15Y
Ivanr=1i oNO3 1Z2
IFLVARSTRLILY) IvaR=2 aNt3 153
a0u hUd;=KUH515*lVAH¢((CRDEH(I.l)—l)lK‘(UﬂDER(IoE)*llI~(1VAQ-\)¢(1'£) 2N0Z 15e&
INTCLUc=MA2 L IRTCLR W KORED 015 155
1002 r-.AmJAnzrmm(:me-"M-.NDI:-S+INF{MHM:-’,T‘CH . 043s 157
MA)(PAH=~1u;p.\n+.\:C5E'5T+.\1r~'.ASTt3'1'~!T1".‘:"4 ‘ . DNCS 18T
MECNMXSNE CRYXANT [DENINCEESTH] . . ONTS 1523
MolASsra [#5+¥00(MT25.02) T : ONZS 133
NGPC2ENGHC2aMCD{NGOC2. 2] o ' oN3IS 14D
NOSEST=NCSLSTHRGPI2 4405 161
AGPCIENURF OS¢ eV ITASH3IsMAXEAT , . 0uns 167
NUHCeShE SEaT+#MTASE3eMARSHT : aNT3S 153
C CALCULAT: ShZr 0F VARIATLE STCREGE AabNaYD ' . . ONTS 156
c . D43 153
C USTRT..J"_'-_.NG-L'1-‘\'30".‘!}«5‘3(3."FTAr.'r'l.t'lT y1RE 48] AGA ) 0435 1o
ILJH&(i}:ﬁHIAﬁ*i*HL5t$1*¢+l!-“ﬁﬁnﬁfrtMJIA3+JsWAx3LTONCSEST¢\3/2 13 te”
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ICORE (20 2% (METASE3¥MAXSA THNCSTSTANDERNTIDST)
. [-]

ASumM
ICURL(“ sEX LR [MOSTACNAXSAT)ISMAX SAT
NSLM |
TICUREL 4RIk (NSTASMAXSAT )#MAXEAT
RUAT ¢ RLUN s b e h AREc RLATO s RLOCRO, FO, THERIM

ICUHL(FI-Ea(\*NCTA+¢+‘tNS1f5T)lZ*(HSTAfl)'Z

ISTANOLSTAND JLCC
ICOREL CIsNSTESTHINSTALE) /2
Env
ICURE( 7I=Zx3¥ (NSTA+ 1) %2
3uUrl . .
MPAZ 2T MAXEAKT (MAXPAR+L)
ICUKEL S =RAXO(NPARZ2,72)
GqD-AH r
ILURE(Q)“‘*(NCSFST+3¥“AXQAT+N7!OEN)*
IRCXCS,5TANUS
TCUREC IO P ={3v [NCSESTINETESTIHL ) /2
SUMS(DLLLTA) W ITLLCOL TR
ICOREL 1Y )z aXPARETD
XY2Z251Gy LR3I CSTASTIGPLENOV X YZNDM
ICUREL 1Z JoSaNSTEST* 346 NS TESTRZ
SUNMS FCT
ICOREL L 3)I=INTCOR+] 22 NEONMXEMAXSAT
STAXYZ 5TAXYZC

MAIN
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1CCRE( 14122+ (RSTA+14NSTEST} =3 REPRODUCIBILITY OF THE
PYEXO , ORIGINAL PAGE IS POOR

ICUORE( 1L )=2% { NEONMXEE) # 2
X1’ '
Tl lul= 2¥hrCNVX¢6*MAXSAT
pAths
ICUREL 17 ISINECRMXET ) r2
AREA+CoNT R e CENTRLCIEINSO. 021G

1COREL 1L } a2 a4 ¥ NDIN® 24 24N0OENST2 2429 (NTIDEN+MCONST k=2

CAZFFEICLanNTS CF COMSYSAINT FONS FOR DINSITIES

JCURE( 13 )=2=>NKEEN  ®=NCLOANET
CEul yMoUM LSLY
KUAS €= _
IF{LSASC«c0-0) GO T &44
W0 333 [T 1«NSTA
J=0
L0 222 L=1.LEASE
IF(JLAS_(L,-Eb-I’ NE N R
222 CUNT IWL-
333 KUEASC=MAXCINEASE WS}
43 LOASE=KUERER

ICURE( 0 IS(ASTA+UAXSAT IAMANGATILIAST v (16464 1)

BT hAsUTAC U TuEe 3T IVE W OESTND O ETYOS (rUMIIH
MEDLASSNL - IASHNMOO(NENT A8, )
helA3E=Wecelas
ICunEl c 1 1= 2a{AcAAXPAR 13} &NTI[ A4S
SOO309 1210NCCRE

300 ICenc{I)=ICOARI(TIIeL
KialXDd ITRTP
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CALL CHARLYINCDRE,]CORE£1050)

STuP 1

rOME =06

0O 100 l=l4NCCRED e
KUESR U2 A ICOREL )

KUt =KUT /1C2¢+ 320

PRINT 1C7C0,KCRT -
FEICTI=NT COZZ AVAILARLE PRINT EFKDR MESSAGYE
CALL chrilh(10:0ATAER)

1070 FURMATIIF 120X "SEXOCCUTICN TERYINATING DUE TQ INSUFFICIENT MAIN

1C000
10¢01
13C0&
JJoCd

" CuRE STORAGEL ¢/ 1H0 15X, *THE USER SHEULD SPECIIY REGIONT',
T4, ' FLUS ADDITIONAL STORACE'/21X 'FOR ALL EXCESSIVELY *.

_ YLARGE 1/0 BUFFERS LSECe*/) '

STUP 1t

FO2AT(LCAS) .

FUmMaT (Il e18 i F7 a3l 241 132FF 280411 ,2(164 4 ¢0PFT7aatsl1+1E,114¢17)

FOMMAT (3LZ6e 35, 11/30235415) - ' .

FoamaT (L1 1e20Xe " kAANING:? F1H0, 15X, *INFUT ON THEZ PCSITICN VECTOR
PCARD IN AFCt I13./721XK4 ¢INDICATES THAT KEPLER ZLEMENTS f,
THAY FAVE aM ECCENTRICITY LITATZR THAN 1. '//) '

BN
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_LEUXI
LIST TANPOT CALES
LERD FLoX oARdS
SCET P2
FLUX ARLAYS

Lcend
Rusd
7_172..6'

TARIGUFLT
LEAD

OOmment SET

CALDS

__STORE

STORE Comnmen)
FARAMETER
TAIFCENATIEAN

LeOP THROUGH
/000 READS §
S7ekeS AEEL
PARAIMCETER,
ZAFOLMATTCN)

A C NI

FNTTIALIZE
Folk ARe

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

LEAD
EPOcH

s FALAN

BASE

REQUES T FOR

MAIN
Page 7 of 8
- October 1972

ANO

ELEMENTS F20m
DoHs HATA :

* PO [/

CELEMENTS FROM
Dops DATA

READ

ELEMNEANTS
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TNOUAT
READ CPTION
CALDS € ARD

DATA o
2.C EUA/S)

S7oRE
S7elc
TNFOZMATION FOQ
ARC

FPRZARNCETELS

CALEUELATE
CARTESTAN
ELEMEATS

CALOLCLATE SI2E
OF VARIABLE
ST0RAGE SUULEAYS

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

ALLOCHATC

Core { Begrn

’

PROCESSING.

AR
CALLUCATE
POGEE § FERIGEL
HETGH TS

EARLRCAL
LMNEUFFTeTEnT
e ™ AvALendis
PRINT ERROR Y

ACSsHGE :
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NONAME

DESCRIPTION

o Functions as a driver for orbit determination and
data reduction operations.

e Reads input tape for restart when necessary.

o Calls GEOIDH to compute surface density geoid heights.
o Calls ESTIM to initialize the least squares estimator.
e Calls TWOSTA to compute partials and calculated

observations for VLBI and average range rate data
when necessary.

.8 -Calls. PREDCT to.compute the.orbit for orbit generation
' runs or calculated observations for measurements other
than VLBI and average range rate data.

e  Sets parameter numbers for adjusted stations, biases
| " and timing biases.

. Writes a binary residual tape, groundtrack tape,
and R-V tape and an optional ORBl tape.

© Calls SUMMRY to print arc residual summary.
o Calculates and printé adjusted elements,
o Calls TYPORB .to print arc summary page.

8§.0-15
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Punches adjusted elements of drag and solar
radiation pressure.

Calls DATARD to store updated arc parameters.

Prints adjusted parameter variance-covdriance
matrix. '

jCalls ESTIM to calculate adjusted common parameter
values.,

Prints adjusted arc force model. parameters.

. Corrects and print; adjustgd biases,

Prints residual summary for all arcs. .

Calls ESTIM to estimate.gcopotential parameters.,
Computeslestimated station correlations.

Prints estimated station summary,

Prints geopotential coefficient adjustment information.

Calls UPDATE to compute effects of adjusted geopotential

parameters on adjusted individual arc parameters,

Calls subroutine to print correlations on adjusted
parameters.

8.0-10



hANME

PURPOSE

CALL ING SEQUENCE

SYMBOL

NPAR

P¥PXAO

TYPE

DoP

(hEARML L)

HENOS
(1}

S1AS0
(1)

BBIAS
(1)

BlasSse
(1)

BsTarv
(n

BSEND
f1)

BLTARND
(1}

UYTPE
(1)

PARNUS
(1}

GLELT A
(L)

TTL
(1)

crtla
(]

HE

DP

oe

P

[*2

1»:

OF

JP

NUNAML
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NONAME - ‘ -

1} TU DRIVE CRH1T GENEZATUOR AND DATA REDUCTTUN
OPERAYIONS . :
21 TO DUTPUT RESIDUALS.: EFHIMERIS £ ADJUSTMENTS

CALL NONAME(NPARM,PHMP XD ,31SNUS.31AS0.B3T1ASHIASSG,
' BSTR T HSEND BSTANDO, 8YTPT s PARNDS,
DETLTATTLADELT A 3TAMNIS ISTANC i NAMTI,
SUM] s INDXCS+UP VAL APVALD«GPS IS GPND. .
AREA +CONTERJOENZONS 2ESTND 4 BETYP LY

" DESCRIPTIDON

1MPUT = FAXIMUM RUMRER TOF "PARAVITERS PER
- WEASUREMENTS
INPUT = MEASUREMENT DARTIALS wITH RISPECT TO.EPOCH
FARAMETERS '

INPUT = LECATION IN HIHMAL “ATRIX FUR BIASES

1HVUT € CQUTPUT - APRIJRI 3143 ESTIMATSS

TINPYT - CURKENT "BEST B1AS VALUES : .

IHPUT £ CUTPUT

t

STANSARD CIVIATIONS OF BLASES
INPUT & CUTFUT ~ BI1AS START TIMEZS IN CAYS FROM
JAN 0.0 OF THg RZTERZNCE YEAR

INPUT £ CUTPUT = BIAS STOP TIMES IM DAYS FROM -
JAN Q.0 UF THE PESERENCE YEAR

INPUT & CUTPUT = RB1AS STATIONM NUM3CLRS

INPUT € CUTFUT ~ S1AS TYPLS

REPRODUGIBILITY OF THE

: - OOR
GUTPUT = PARAMETER NUMBERS CﬁﬂGINALJPAiHEIS P
INPUT = SCKATCH \ECTUR
INPUT = ALJLSTIO PAUAMETER TITLE ARRAY

THEUT L CUuTFUT = COSICTION VECTUR FOR ADJUSTZD
Frai AT TE HS

8§.0-17



STANUS Is2
(2¢1)

ISTAND [ 1%

(1)
NAME - DP
(1} :
SUMI op
(1)

INOXIS 142
(32s))

GFVAL DF
(1}

GPVALD  LF
(11}

GFSI0 cP

(1)
GFNUL I=z
1)
ALZA ce
(i}

CiNTew  LF
(12

wEMION JE
€13

BESTND  I%2
1)

oETyYPy i*z
(1)

SUERUUTINES LECD

COMACH pLLORE

INFUT FlLLS

NONAME
Page 4 of 30
October 1972

LOCATIONE IN NORPAL MATRIX CF INFORMATION

INPUT -
PERTAINING TJ ADJLSTED STATIIN CUDRDINATES
) . K
INPUT ~ STATION KUMBIRS
INPUT = STATION hAMES
INPUT ~ NCRMAL MATRIX
IKPUT -~ INDICES CF ADJUSTED GEDPUTENTIAL
T COGFFICIENTS
INPUT - CURFRERT ESST VALUES DF ADJUSTED
' ~CEQPOTENTIAL CUOEFFICIENTS
INPUT ~ AFPIONRI1 ESTIMATE FOR ADJUSTED
CEOQOFDTENTIAL CUSFFILIENTS
INPUT -~ SIGMAS FCR ADJUSTED SEOPQTENTIAL PARAMETER
INPUT = LCCATISNE OJF GEDOPOTENTIAL PARAMETERS IN

NORNMAL MATRIX

I1NPUT £ OQUTPUT -~ SURFACTS DENSITY SUR-DLODCK AREAS

OUTPUT = THE GEJCENTRIC COURDINATES OF THE
SUB-BLOCK CENTERS

INPUT £ CUTPUT = COZEFICIENTS RELATING COMSTRAINED
AND UNCONSTRAIMED SURTACE *
DINZITIES ‘

.

INPUT - ELECTRONIC BIAS STATION NUMBERS

IMPUT = ELECTAUNIC BLAS MEASUREMENT TYPES

DATARD CLEARZ PREDCT QUTRAD orot .
ESTIM RANCWE ERROR COMADY ~ STAINF
& ANDRD CuscoT T GUMMRY UPDATE GEOIDH
DATES ESCLuFP TYPURS CLEAR TWJISTA
ELEM - CoRDEL

AP AR A M CInNOU1T CPARAM ALPYRC INTULK
INETEK " tporne CUNSETS CTI4S XYz
xYZCOUT PLER K FLXHLK PRINVU] CSTINF
FuOrzL CGENS CELWM GNDTRK CORAY

THSTRT = INFPUT RESTAST TAFD NUMBER

E ¥ THE
EPRODIKHBHJTY 0
gRIGINAL PAGE I8 POOR

8.0-18
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FLTP =~ FLUX CATA FILE

’

CDULTRELT FILES CUTP = PLRINTZER

. ‘ S PLOTP = EINARY RESICUAL Tapts
! P XYZTP - FRINTER : o

RYTP = BINARY SATELLITE IPHIMESRIS TAPE
GRDOTP = CRJUNDTRACK TAPE

-

SUMe U Y T he NJ?\-I«H.;:.(NTJAFQF";DVQYQ' ESMUOSs 3IASO W BUTIAS 3IASSGLESTRT,
. BSERC BT ARG« BYTRPLE ,FARKNIS DO TACTTL OTLTAWSTARDGS
' ’ ISTANC SRENEZSUNL I.:'chCSIGpV:‘LI(J[,\"-\LO!G:JS]GQGP!\JCIAl!EAICEthEq-I
DEINCUNSEZSTNOARETYRE)
IMPLICIT hZap=®3 (-"-'-Hu-j_-'-?_:)
LUGICAL+ ]l VBEFCHNNLWPREPRC

LUGICAL TiRZF T VARS TP, ,OFB TS XYZF Sy XY2ZLSW s TOREF O 4PLTLSH s HODINT
[} PLLT G w LN I TAL DA TAS SN SAT SN s FITE R L TEN s DRAGSW S LI TRAIZTS L INNT Y,
LUVUTC e WNCEHRATICHMEGER GRS W, CRDESW s SURSAT o KEPLEF s HLYDSw s PARTOLR,
. UAAT S IMOAT P CES T FOMAT o TRKS: o STANRT A STARTR,, INNRIW,,SATSAT

LUGICAL FYRPER

INTEGENEZ MTYPED N T AS«PRETYP  CHANEL W USTAND BYTRPZ s PAPNCS3SH0S,
° STANGE »IS5TANC INOXZTS GFNO G I SAT 4TI TYRZ ,AS3THO
INTLGER CLTR RV TI,  DATR XY 2T AR ADDR,, ATDN D, 5RAC, RSADX s TINONT
. BINCAZ TINGX e PL D TR FLTE OUTER VU ISP R+ L STSTA PARL IV, &ECHD,
. SCRAZCCRC,CRDTP ,LSCNDL . CMAT AU, CUEDER, BTAL TALSTARTI L OUTS TR
TREAL AL TAZ s FNUISAYZ 43S UY RS0 T THWTASTEy EAST24#4MEN)  a THMI AN,
. ASTHRSKJCOMNVRGRIPTANGJMIDEY ZSENTIUT y VARCUV.TITLE,, SUTCOM HYSALL ,
. RMOTUT ¢ 4T RAD W HMSLEST yFMSWTO, IYRR AP I s TWOP L sRADRSZCHHRSIDL
L] BHSIUVZC2SEC ,NOECIT ’ ’

LUJILE PrECISITH MOPTLNANFEWITRYSLHAT HMSAT, ¥A0DY L OVE

DIMENSICH GSHLCSO1)221ASCO{ 1Y 23FAS{1 Y, O1ASSESE1).35TOTC(L).,
Boshe (1) SBETANDL LY e BYTPE( 1) v PARNI Sl 1 ) PP X0 {MNPARY, 1),
DOCLTALL ) TTLO1 ) W DELTALII I TADE( ) 4 SUTLEA(S) JRNSTIS( 21,
TOZGLE Do INCR ) SECA{L) JAPCLILR{2I s ACJUSTLIZ2 Y o5D{ 2 LHAT{3),
ORBELP{2+2).0IDIF(E),STAMNIEL 2, J-US-‘-‘DX(S).IST:«NCHI!"
NAMC LI D aSUNMT 1) s AXYZ({ S ) +0TR 21 (A «TCS (2} [HDXCEL 3,1 7404502,
GPNO(11eGRVAL LY G VALC(1) CPSI {1 )4 i:K5I01( 2) 4BASIC2(3)

- & ¥ & & &

CIMINS TN PVAMS( 2124 #FRFACLY S CENTER(Y )W DFUCONIL Y JBPESTNT{L ),
= . BETYPL (1) .
é?:& CUMMUNZAF IR AN/ THPAR L INPAR Lo MBI AS ST STAWNSAT JHNGPARC yRICNIL L NPARAY,
N » NEBTAHS MAXPAR © -
S A COMMOHN/LLADUT ARG AL L OLTC IR I MDOUT . 2AXIUT y LITIES JMAXSAT  MAX2ZIN,
L,ES . NaTAXT JHTON IR G IV ALy ICRIER  MNAPC S I sTARD STARITH STARITRN«START A,
E . STARTC «INSTHNT.OUTETE . s .
:35? COMMUON ACHARAM/NS TAUNTA ST o HGTES T W R T I AS L HGDICT (NGPC 2 MGPRCOM,
é§<w . NCo2aT I¥PERR LI LIMZ NDER y NG SSTANTIDST o NTIDE My INNRS W,
c)ﬂq NCIOND T W NTCCNS ’
DR CUmaGN/ALF AT THYS{E ) s TIMING s FLARNK e ATYFEL 31 1o UNITS{15) ,SLCUT.
o< . HYPc . -
é?f% COMAUN/ L TEL R /T I T 1 TR O T 2 s THEY IS, UM AT LAY SO FLAT.FSUT2,FF521D,
g359 . UML) o 20, 4207021070821 ATGHI Y v ARPLY(2 ) s RO RE S5 INITAL s NUIEAT
ﬂﬂé§ TReTGu e M ACUY L2 s ST TIRSI (A grLvI = (2 ) 4 PELFRI{D) L CTOLL2) s CTOL ()

STPLS L2, STUPBUR (D) W ITRRER(2 WD), A0aT{l s MSATH 2) ,VaRaTe (2,
. ALV IS et anTinid 2 AT IR {20 1) (LW I ) T T AT NIl Y
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CUMMUN/ TN ITRK/LEPYMD T EFPHM EPSEC, IYREF  INHYMA Xy I[NNI N COMVRG,

. TORBELIS 2} 4 TDITH,, INSUPL IDSAT(2) ,0RyY TS 7 XY/FSRXYZLSWPLTLGW
’ GRUOFSW KEPLER (SUDSAT «PARTOD ¢ PEMAT s 3MATHESIMOAT+PLESTI M,
. MEISLOC(S) .
CDMM’:‘E“/TPEL}LKI’INTP.UUTP-DATF- KYZTPIiKPLRTP s BVTRPLOTE, 1035 +5CRA
L] SCHRCWFLIP . GrRDTR

COHAMONACCRETS/CP T« DTWOP T W CRAD, CREEC

CIOAMUN/CTIMEADATAZP L DAYFE F.DSibJT.DAYST?.P\YINT DCRSBITDAYEND,
. DRATEEDFULDORAIE S LRERT L 1Y TG

CCUAICH XY 2/ AE INFM{ S ) KE2 TLIFCRCE(R

COMAUNZ AYIDUTZXY ZEND (ﬁ.c).oacﬁnﬂcﬁ 2}

CUMMON/PREGL % /CAYSTAGURSO1,0535C02+SIG145I0G2,52NOXISTALMTYPE

P NHMEAS y 1SAT i PEETYP 3 CHAMEL  VHEFCHN s PREFHD RECH ] '

CUMMON/FL PULE/FLUXI(ACS) s FLUX2 {805} 1 FLUKI(AOG) +FLUXAG(205),

. FLUXI[ACT )
©COMMON/PRIJEIZELSMINIS 2] e VARCTV{ S5, 212 TITLE(60) ¢DRAGSGIZ24 3},

. DRAGULZ¢3).CD{P, 3) ’

COMAUN/CSTING ANTASNTC(E ) JNEES(S ) GOUMIANLIS) JRMSI(A Y ,RND{A ),

. MEASATI3 Y s aTHEANIEL ) NS TOT A, W TAINDO(AY) y TYDR2G(20D) NOTYPE{2,20),
e BSUNMC eI Wb ENO {20 JHTALL L Z0) «NDWTDR L2AST :

LCoOMMUN/ENLOTL ATHDEX 1 NfEXE-INCEX“¢INDQZ41C5(30|33)|“UDEL(5|
WOMMINZ/CCZOS215ATIN(2) s IPFEPRLLED)
S LUMMONsCeLE M /ELE *%F(o.?}.CQﬁCLA(E.?!,IUI’(A).QHCTOT
COMAUNAORNCTR/SATLATI2Y SATLUNIZ) W 5ATH(Z)CLIVIZ2 )} 4SATSY
CCIMMUNAZUREIARANDOT(D) Z4FERDOTIZ] «PIAHTI2) 0 AFHT (2} ,PRI{2}
REAL®S PARIVIZ2IZMPPREINVIOT LG/ CHANGI/TLELTAY S

SOUIVALINGE (TINOY aSnO¥ (1)} ( BInDot  DARTI2I)  {AINDXZ.ASNDXTI V) Y.
o (G IGe o0l MM aA T, SICD 401 oot I Tudur DT yaal ),

N {HADICRAD ) (RSEC W CRSEC ) (PRLIL )y TRKS )

UATA ASTREK A IEFF/7 W NOIDITZL-ES

CATA HERT2/75FFERTZ/

vATA APXLICR.2ACIUST, ST/
' GHFA FRTIOD(ZHEY s SHATCJLST « 2R EDJEHSTANMDALOHAD DEVOHIATIONYS

CATA AXTZ/2M 2420 Y424 24 CHXOUTeEHYDIGT 1200 T,

CATA PLCErzat PCE/

CLATA AmCARL«TUTER JAAGZ /21 -
CATA JLUS/1FC NS/ NRAGAARDEAG, EF2RAG DUT+3HSILRADY
CATA S¥Als«FALSE /S

CATA NFACEXAL Y/

InuXnul D)= Ive (=1 )= 1*( I=1})r2

10030 FURMAT(2CL%)

NCDAAX=NCEEST

ARCNU=STARTA

CUTLR=STLFTO )

IFISTARTRY MAXSOT=STARTC i )
LOUTLEA=YAX0UT UL e IUTER - -t
IFleNUTSTARTR)Y GO TO 200

IF(STARTAL TR Z) GO TCO 200

C IF HesTarTING R AD IMDUT TAPE

NIz3TART /A~

CJ w0 h=1.M1 .

CAlLL LATAFRS{M g2 TRUE s e FALEF o s e FAL S )

RPRARASZIANFL [ ¢ AS

JF{iie LT} N bs {INSTRY])

Resa2(INSTIRTY LU

LaNDlme (D1t 1172
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Cu 125 Il1=1.L.225
Ie=mIND(l14226,L)
RedDLINSTRT) (SUAL (LI T=11,12)
DU 150 I[1=t NEIM225 : e
IezMING{TI4222 . NDT M)
150 RoADLINSGTRT) (CODELTA(I)el=11.12)
00 173 I1=1,LL,225
IZ2=MINC(I1+2Z28,LLY
173 a4RITE(SCRC) (SUMLCETI ), 1=11,12)
ES30 CALL DATAED I M e e FALS E s v o TRLC w1 e FALSE o }
REwIND INSTHY
CALL STAIRF(1.04FP P PyF.P+P}
STAT UF OUTEHR ITEFATICN LCOR
20C RLONG=0
IF({NGPICNLLESD) GO T 250
SET CuMMON ACJUSTED GCOFROTCNTIAL CCIFFICIENTS TO CURRENT BEST VALUS
WCSEENCSMAXR-RGDCOME 1 -
CU 225 I=hCS51RCSMAX
JEINEXCS {141
ARINIXCS a1 )
MZlRDACS (3, 1)
Cl=0GPVAL{IISGPSIGLT )
IFlJodfiel) CS{r,a¢lt=C1
225 FlJeuCri) CS(31-N,33=V)=C1
250 CONT INUE.
IF(NDLNGLESC) GO TO 30¢C
CL¥PLT- SULFaCI NENSITY ASOIN FEIGETS
CALL GIDICRIADEA CHMTEC ATRNCON ]
RFEAD INFORMATION FOR NEXT ARC
20 CALL LATARD(ARCN T s TRUF e, « FALSFs yoTALSE, )
RSAT3=3#MsaT
ITAPE(1)=UTR
ITAPS(Z) =2y 2TE
IF(uUTcraNELl ) GO T2 320
MAXR2 IN=MA20 [ 1 TNMMAXKSTC) .
IF{ It N AR otZa 10 INNVAXSMAXKO(]D MO I IRNMAX 101
229 CALL CLzAFR(TENOX 3411
MINUCLX=ZST153TA
RELD FLUX UATA ECFR ARC
. RIACCFLTE)Y) THEETGO,FLUXY
KiADUFLTF) FLux?2
T RLADEFLTE) FLLXZ
KEAD[FLTHE) FLLXA
GEAG(FLTF) FLLXS
IFtURST W) GO YO 320

CALL CLZLF2IFRFARNDSsHPALRML L) REPRODUCIBILIIIY OF THE

DU 370 Isl.INFER]
378 EakNuL(T)=] ORIGINAL PAGE IS POOR
33C INPARSINKERT '
NPALARMSTINEAT THRTAS
LINI=INMMAX ot Unl
Clbkadz =) ’
CU 200 Isl.en
00 LTDPLZ2L01¥=0TEvS2(1)
AFANGPARC LT a2} G0 TD 22¢C
SUT And sl JLETINY CFOPUTENTIAL LOSFRICIANTS TO CURRENT OEST VALUES

12

Lh

z
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230
221
21z
g3
234
235
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237
230
23¢
2890
241
282
2432
pr
J45
ars
247
zZag
24,0
250
251
2=3
233
234
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257¢
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23R
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2450
251
252
23
264
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270
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272
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EJ 410 I=l.HNGPERC

JEITNOXCH5(141)

RS ENDXC 520 ]

M=lNDECD (2, 1) )

CI=GRVAC LI =GFRS TG ) ¢
IF(JoxCall) CSlM M+L)=C1

JIF{) v Caz) CS{31=N,33=pI=Ct

FARL JIA=NETART -]

C STEHT GF INNch ITEFATICN LCCP

€Sy
T SET

IF(CRrETSW) GO T SEQ

SWwITCHLS FOF CATA RECUCTION
LIMIENSTART— o
IFUINNER LUa ] a AND L ARCNC ECe ) )} LIt} =~NDIN
ZSTSTA=NMAST

Livz=¢

IF(LITHNCRY LIMS=

MIPKNT Z IR SUPRWFENa 4
LAYOLAZ DS TARTSCRATE
IFIGATAZP LT oCSTARY ) DAYURA=NATASP
CMAT SO MAT aCrna UMATND«GT 4 €
JEINODXNCIRS I YD

FF{LmATNCGT « Q) CTALL CLEAR(SUMI,J,2)

C INITIALLIZL L:5AST SOUARES €STIMATOR

‘\
ow
o m

£70

C INLT

13
~d
{1

¢ ScT

LWAYLRAIZOCABILTY

CALL cSTINM 1 Fyn )
GG Tu £70 .
STAnT TImZ FOUR ORUYIT CENERATOR

JSN= @

NOGEZMIRDE 2= : ‘

IaLide INTIGRATOR SYEP SIZES FCR NIw INNER ITERATION
CU of5 [=s1.a

STuPs2(l }25TRE21(1)

REUNGERECADL | ) -

CUUNTZnS & LUCGICAL SWITCHES FOR KEw INNER [TERATICN
HRoPRUSs FALSE '

TMIND LX)

LAYl sUATAED

INNRSa=a FALSE 5

LINZZ=0 .

LINESK=0

FLYZrh=INRER T Cal  ANCo GLTE Re £ 4 1

LITE <=L IhNIRea NDLLOUTES .

NupHNI:.nCT.(nupzuT.OD.{LxTEn.:NO.IMSUPR.GT.:).UR.(F[TER.ANO.
MLEOINSUPR 2 )aF 08l 2}

SAT S A= {F LI e AN o XY 2 Sa Yo CFa (L JTE Ba AMNDe XYZL S w )

VRLBW=F ] TER AN W GROIFSW

SULSAT = SETSWAaCIaGRDS Y

PLUT S5a 2P L TLS e aANCeL ITER

Trk>w=F_.15.

LRGP RINGAALC oG T o 0

NCSLSTENGRAR C ' REPRODUCIBILITY GF THE
IFQaHITaLINNIR) GU TD €450 ORIGINAL PAGE IS POOR
INNGSa =T IDENGT o0 _

INPARZ I HAR NGO C oM e NT I DE N ' '
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RGPl Ry e OO0

RCSEST =NUEMAX ‘ ' ‘ , ‘ INON 336
574 11=NGHCONMANTIEEN ST INON 237
[F{llaLZaC} 5C TO €30 ' INON 33
EO 630 I=1411 ' ) TOIMOM 33
530 PAAUS ( INFART4TI=NSTART+I~1 8 ’ ' ToINOR 34
C SET NUModR JF FORCE M2DIL FQUATIONS TO JE INTIGRATED . INON 33
66C NzGRi1)=1 _ 1HIN 34
NEON(Z2)=1 o ) 1NON 3&
1FuxCe(l =0 ' " ' . ) INOR 3
IFURCE (2 1=0 . 1MON 34
IE{GRET5W el a (LITERANDLLITRES I G TO 5692 ; : iNON 32
REQMCL Jo74NGOACHVAXO{ATDF UL, 1 ),ADDIA( 5 ,42) 4ADDARCT 3 pNUN Ze
IF JRGCI (& 1=n Gl =7 =NGFARC - . : TNON 34E
K=MAKO(ACCR(241),ADCR{ 242} 4ADDRI20 3} _ INON 349
IF (KReGTC) K=K-IFORCIZ) e o © INON 350
NEONE 2 )= TANGPR AR CHK L ' ' INTIN 351
IF(sNUTeL IMNERY GO TO €63 ‘ 1NN 332
NEON(L I=hICN(1) +NGPCOMANTIIDEN - iteamM 3253
NEWUN(2)=RECN(2) ¢ RGDLOMENT IDEN ) 1NOM 254
Gu TU €32 : . . ' INON 3ES
€52 Iib*ak=0 . - e ININ 354
€313 INITAL=aTRUDS 1HON 357
C SE1 EGiT CRITECICKN £ START TIME . tnoN 25E
eDIT=mw N s TLTHE DI TN ' : ' INON 359
RMaL 5T =R ¥ STOT ’ INOM 250
CAYO=USTART COINOH 351
CATAL AR, FALST -, ‘ 1NN 2452
1eTA = ! ' ’ THAN 257
IFCINNER aUQe 1« ANCS AHCNCRECa 1Y [STA=D IN IR 357
C INITIALTZ. S5TAT1ISTICS FOR OINNER [TEIATION ' 1IHON 355
IF{amUT CHUTEW) CALL STAIRELT, ISTA 2, PP 4, P,P) ' ININ 35t
7C0 IF{owdTse) GU TO ©20 ININ 357
IF(DATAS RIS CIC 200 B TANOM 25w
T25 HOCNJ= e NI+ ‘ tNON 334G
C RELD CAoZRVATICHN . JINDON 370
CALL <ANLED . NN 3T
o IFIMTYFZ.(Ta3) GU TO 77€ : MO 372
730 CAYSTA=5:6."C INOMN 373
GO TJ2 s¢¢ 1NN 374
P75 CT=sLAYSTA-DAY ] D INOM 375
IF{DT LT 4~ 00100162 YO 200 : ’ . INTH 376
. CIF (.t YaFITSR)Y GO TO TZ2E . INON R77
€ PREYT 4ESSACE 34 CESERVATICN JUT C€F T4 Qin:=mR 1NON 37F
CALL CATESIDAYSTL T YYD W IHM,LTT) ) 1MON 3¢
WHITE(LUTFL 10202 TSTARDOISTA) ¢IYYD IHASEL o CAINONM 3n0
wu Ty 7% ' _ 1NON 331
€ USETERMINE SAHLIEST TIVE FOR INTFGRETIOM END ’ 1NN 3an
SO0 LIF(UAYSTA-TAYCRI) S75,55D4325 . . - . 1HUMN 3232
2% 15=¢ ) n AN 3T
$20 UATAL.=eTRUT. : (ﬂ)UCﬁBILffY OF‘qﬂih ININ 2335
CAYL =CAYCRE REFR PAGE 18 POOR 1MON 3ne
LAY 320 Ay b ¢DRATE (ﬂ}ﬂ}ﬂﬂﬁdﬂ ~ ' INQM 337
Gu Tu lcCg . . ' 1IN Dag
59 CAYLrO S, 2 Y. 1=+ DRAT . 1NON Arc
373 LAYI SULAYLSTA 1MUY o0
CATAL T4 @ Pl T INUN 231
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wlAD N B L N e DAY

* -
ISN=ISTA o : : . INOH 3032
C DEToRMINE IF INTECPATION CCHMPLETE 1NN 323
1000 IF(UAYSTACCTaC P aL0aAND DAY oGT,DAYENDIGO TO 2000 ‘ tHON 254
IF(MTYBE L0 2€6) GO TO 1100 ¢ INON 2753
C COMPLYL PARTL/LS.L CALCULATED GBSIFVATION FOR VLSI & AVG RANGE RATE INGN 37s
C CATA o ‘ . 1MNON 39T
CALL TaUSTA(ISNVDAY! . RESID1+CATASH) S INON 238
i “GU TA 1150 . i . : 1IN 355
C COMPUTY CRUIT FOK CROIT GERCRATOR RUNS OR CALCULATED CHSSERVATION FOR 1M3M AGC
C MEASUREMCMNTS LTHEER THAN VLET £ AVG RANSI RATES ' 1ean 401
F1EC CALL PRECCTUISM.DAY) JRESICI . NESIDZ, DATASH) . ININ 422
C CALTULATL UTC DATE & TIME CF CESEQVATI IN QR EMPHEYERIS POINT 180N ADX
1150 CALL DATCS(NAYT L IVHC, IHN, SFCH : W DY T
IF{URd TS weDrRe CATASWIGO TO 1£00 INON £05%
NEDITY =0 - : e o CINOIN AQE
RaDiTZ=0 o - ' INOMN £07
IF(MTYFE s GT e 160 AN MTYEE LT 27 ) 60 TO 1650 _ : THON ¢nAa
IFCaNULY L INNERY GO TO 1450 . INON 402
AP INSTLSToLT«C) 0 TO 1480 S . 1KON 410
C SIT PhaxhMZTER NUMLGERS FCK ACJUSTED STATICNS ) ‘ IRNUN 6]
GO 1elt t=1,2 . : INUN 412
PARHUS [NFARM~241)=0 . INON &41LC
PATNDS {NFAav=E411=0 INDIN &1&
IFCISTALLECRSTEST) PARNDS(NPARKM=cE+1)=STAMNOS{I,.[STA) , 1NODH AL1S
IF(MTIYEELLTL27) GO TO 1410 ' 1MIN 41
IFLOHANEL LS W NS TEST I PARNOS (NP ARM =34 LIS STANOS{ I 1 CHAMSL ) ARIN &y
1410 CONTINUE : . - INON AL S
1420 IF (SHUTWFITER) GO TO 1460 YLV
CAYSTAZCAYY : INGN 42
C MiwddTe CURRICTLD MEASUPEMENTS ON CuA. FILE ON FIRST INHMER ITERATION  thoOM az
C OF FINRST UGULTER ONLY . INDON a2
CALL rARSWTS . : ) INON &2
IFlawoT o (SIMERY QANDLFITER Y GO TO 1360 tNAN a2
C IF SludtaTen {ATA REQUISTSES UUTPUT, wRITE CALCULATED ORSSRVATION ON 1IN &2
C UNIT 17 ©N FIRST [tNim OF FIRST DUTER INLY CINON &2
JFIMTYPEwTalA) HTSIN2=2C4 000 . INON a2
CoslMIsUEE0L-FRe SN INON £23
Laslhz=a0e02 RO 223
ISTAZ=CHARNSL . . " OINDGM A3
IFIMTYFZ o (Tel28) CHAMNEL=ISTAMD( CHANIL ) 180N 421t
IFt#TYFLelTala) NRSIMZ=CUSO2-RSSIDP : INDN 432
BATSAT=e FALSE REPRODUCIBILITY OF THE INON 623
IF M TY P e RT a2 4 ANDsMTYO e NESR) CO TO : 1NON A4
SATSAT =K K EAT e GT + 2o ARND W KKSAT LS . NSAT MINAL PAGI“E IS_ POOR‘ ININ aas
IFCeiiLTa ofTSAT) G} TO [ASE . . INON £3¢
SRR SAT ' . 1IN a3
KESAT= [oATID(KRSAT) ) " INUON 430
CoslvleuEsy2 : : JINON 23
1855 Ko aThubcl{1S5T4) INDN AA0
wriFally) I‘rvB.iu--f-a'&C.O:sStMl.Caﬁl'-le.SIGl.SIGE.K.MTYF’E.NMEAS. 1NDN Ay
. FSATICUISAT ) W SRENDK yCHANE L ' : 1NON sz
Cra~Zl=ieT1a2 - 1MON &4
LFlSATSAT) KhSAT=) ’ 1NN &na
C CFLUKR Fihie cLazvATICON CUY OFE 1NN feg
185¢ 150202V 133T1e0T,~LCUT) GO TO 13f+ : BRI
=¥ RC B AVIFRYR W o ' : INON AgT
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IF(NMEAS CTal) SIG2=0.
IFEIMTYPZ,LTe 27 GO TO
IE(ZANCIAOT (1) LT LCLTY}
IF{NUMPANTY GC TQ 1501
IFILINCSaE0D) GO TG 0
IF(MOO (L INES e 22) aiE 4 D)
WRITE(OUTrF«12101)
LPAGL=RPACS+ 1
WRITo(LU TP, 10100
IF{HMus {LINTReH)CTOW0)

"LIkcoHs L INESH]

IE{NEL LASsLE e )
NI CATAONE
Lo 5C00 [=1<NEPTAS
IF(I3TAGKRECEESTHNG(] )}
IF(ATY PO« BETYRPZL T3]
IFIMTYFZ«CTe7) GO
IF(MTYPE4 202 «CETYPELT
NEDITZE =1

GJU Ty el
MNZOITL =1

CLwT livus
IF{NelASs20.0}
I CATINS FOK
LT 1302 1=1,2
LoNDXR(13=C
TFfTyo

G TG

GO TO 1
E1ASES

e LN,
A e W

IFCISTARMEARSTANOLT D)
I1=uYTFPe (1)
IF{T1lacDeC)

T o=
.« Ay

GC TO

IF(wAYSTA LT E53T-TL1))
IFLOmaYSTAGT«LSIND( 1Y)
II=InNPanldl

To £

CelTs 1AM NTYRT T 27 ) GG TH

1504
IF( I TY P o CTa e s ANDa MTYFL JEDQWIY)
CIF{MTYFS R W { TI={11/5)
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cco
147¢
S161=C, CDO

ALS
GO TO 1500

ARCND W INNER , TUTER ZNPACGE

GRITE(CGU TP 1010C2)

00

FOr ELEZECTRONIC E1AS EXTRACTICN

GG 1O &0CO
O TQ SCH0
cco

1} GO TO £0D0

£26

£ TIMING BIASZSS

13245
¢C Y0 15:z0
GO 7O 1503
*7Y) GO O 1320 :
GC TO 1520
cO 70 1820

IFCAYTPI(II-MTYPZ)1912.151341514

T1nw2k=11
MEAS TR =T YRR
IF{(MTYPzelme12)
Gu TJU 132:2C
aindxi=11

GO To 13:ZC
cluagxz=11

TOARY=LCESCOT(MEASTY  [STA.TPARZ)

REPRODUCIBILITY OF THE
ORIGINAL -PAGE IS POOR

Cu<T INUE

IFEMTYRP-aLT«14) GO TO Y1528

CJ 15dd [sl.hEBLLS
IF(oHARNZL enL o FETANNITY) GC TD 1524
1IF{BYTPI{I)«Fa0) GO TC 1224
IF(IAYSLTALLTLUSTHTLTIY GO T 1E22a
IF{OAYSTALGTWUTEND(IY) GO TO 1524

JEPENLAT 2
LlndRSz[hFART #1

FaAnNUsSINF2IM=F )zl vuDX2
RESIDlza 28l 1=t X Oy Akt S L AT A5 (D)
Tothie bate Ak 24N AEN= (T
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6o T 15:z¢% INON

1524 CONT INLE 1NDM
C S5TT PALAMUETER NUMEENS FOR BITASES € TIMING BIASES 1HOM
1825 PARNGSINFARM=T7I=OINGX 2 . INON
PARNOSINEARY =€) =TINGX N
FMPXQINPARM=-8, 1 )=TPAR] tNON

€ CORRECY, RESICLALS 03 CURKRENT VALUE OF AI1ASES L TIMING 3JASCS 1 HNON
IF(OINCX]1¢GTo0) PESINI =FESICI=PRIASIRINDXI~TIHPARTI+NSAT I} 1N IN
IF(TINLC2 LT 0) #ESIDI=RESIDI=TPARLI=48BIAS(TYINDXA~INPAR] +MSAT ) 180N
IF(NMoASaEQel ) GS TO 1806 TNON

PYBXOINPARM=€ 42)=TR ARP ) LI To1!
IF(BINCAEZ AT o0} FISIC22rESID2~F3TAGI3INLRD—IKPADPT+NGATI) INOH
IFITINIX e CTo0 ) RESIDZ=RES IR -TEARZ=ALTIAS(TIMNDX—-NPABI4NSAT3) INON
C COMPLTI RATICE TO SIGMA & CETERVINE IF MEASLREMENT ECITED TNON
1£2&  KATIU1=G.00 , ) v e e RE— INDON
EAST1=cLAMK ) . INON
IF{3161aNEa0sD001} HATIGI=CABS(FESINL /SIGT) L MON

.I.F{N:_.L-IT].JEUAO¢:'\N3¢PATIC]-GTQECIT} SIGI==SI Gt 1NDN
IF(NEDIT1«6YeC} “ASTI=SRCEDIT LNON
IF(SIGLlalTalDe O EASTIZASTRSK YHDH
IF(SIC1e5CaGe000) MEDITI=O . NN
TIF(NMUASCECAY ) GU TC 1525 ENUN
RATIOD =0 000 : TNON
TLAST2muLANK STl
IFISIGEaNEe0alDN) RETIC2=CAUG{EESIOD/SIGR) tHON

TP lNELIT 2 ai 06 OaAMN A RATICP oGT+SCITY SI1GP==5IG2 INGN
CEEANZUOITZeGTaC) EASTRaNGED]T . 1HON
IF{sivesl taBalL)bnS I2=esTrsK 1NOAN
IFUSILzenCaD000) NEDITZ=0 NG

JTAT YR o+ 7 . IRON

C SUYM RISIIUAL FUk SECCND 4CASUPESINT INTO STATISTIZS 1HUN
Cale STAINFL2aISTAVULSIC24RESIC24P, [ SAT P) 158000
MiNLCX=MIADTX 11 . 1N

C 5UY kuLlOusal b PARTIALS FOR SECOND MEAS JREMENT INTU ZSTIMATIOMN 1RO
IFCSI0240TaCaClC e AND e NEFOHNCISAT JoGTel) CALL ESTIM{(2,SI16G2.,R25102, AMNIN

. PR o142 X - 1MNON

C REMIVE 2LoCTRENIC Z1AS COMFCNENY FENM STATISTICS £ £STIMATOR FUR 1M
C SICUhY MEASUREMEAT 150N

UUS0REUTEC2/HAD REPRODUCIBILITY OF TII'{IE INDN
RESIDZ2=sHISID2/RSEC INUN

182y J=uTye:s ORIGIN.AL FAGE IS POO INON
IF(HSTAD s ACa D) PARNOSINCARM=T ) =B INTIX] Ct ANON
13TAZ=CHAML - 1NON

C SUM wISlvUAalL FUF FIRST MEASUREMENT INTY STATISTICS 1N
Al bTAth{é-ISTA.J.SIGI.R:SICI.PQISAT.IETAEI 10t
MINODcR=MIADL X4 1M

C SUY AisilvAu & PALTIALS FOR FIRST  FEAS LG MINT ITHTI S4TIMATION | R Ro L]
IFCS 10 ivlTaCe CTOWANDONESCNTISAT }aGTal) CaLL ISTIM(2:51G1.RESIDY, THUON

. PMPXg} . 1N I

€ REMuVe JLLCTYRENIL FIAS COMPONENTY F RO ATATISTICS & ESTIMATOR FOR YHON
C FlnaT “udnuse iy INDN
TF{NLLLITIeCT L0 CaLlL BECONPINIEDTITI 2T SI01 oS T101 23AYL o BMOX0, LImash) L.
IF(Nauvnnl ) oL TS 1420 THAN

IF(NCO ITZ4GTaC) CALL BECOMPINSTITZ TSI SIS2 DAYL PHPXOL1,2)
. LIKKER)
JEUHTYFZ e2CateDTaMTYPELECQS) GL TO 1529
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SATSAT=¢ FALSE e
GO TO (I1840,1560+15E5,153%,153C4153041540) 4MTYPE
KeMiYPL~14

GU TO (1560.15?0;1580.1585115&5-lSES.ISBO-lEOO.)%SO.l250s125C'

. 12200 1220:1240415F8 41585} 4K

C COCRVERT UNITSE OF RESIDUAILL & DBSERVATION OF PAIRSC MEASUREMENT FOIR

C UUTPLT DHLY
23 Cosov0l=Casl]l*1CC0.N0
LESU2=CaSC2x1 000000
RESIDIZRELINTIA1000.00
RELTD2sRESIC 22100000
GU TG 13cC
1€335 Co3ol=03501%]1a3D-3
ReESTH2arESITEZXF1COW00
Gu Ty 15&C
1530 CooHul=03sCl/7RAG
REalDl=xcSIC 1 ARS
1590 IMaM1iLDZA-2
C PRINT RZ3ICUAL & CoSTRVATICN FOR P LIRED PEASUITMENT

WHITCLOUTFS101C3) TYSD (IHN, SLC-ISAT'NA”‘(IbTA)-ATYPa(NTYP”loJ”SO‘-
. HES IO MRATIOL W CASTLcATYPE(MTIYPELT ) UdA5N2,RESID2yRATINZ/EASTZ2

. ELeVEISATI 1M
FECaNUT e FERTGRY GO TO 1500 )
IF(51G14CTa0400C) WRITE{2UTR,4€2CQ) PMPXQ )
IE(S102,0TaCel00] WRITE(GUTPLAENDN) (PHMPX0OLJI 21 4 J=1 «NPARM)
GO TU 1ol )

NVEET UNITI QF BES{OUAL £ 00S

(A k]

LLSJ]-UJ:C!*].OD&
RESIWI=ZRESIDI*1 005
CC TO 155¢C
122¢ UNS01=0asli=1e00%
CORESTIOI=ACESIDI 21 £ 00F

GG TO 135¢C , THE
- Gaeoimta REPRODUCIBILIPY OF
122 SII=LASL1+1.,0043 .
. 3§b;b.pﬂcczslﬁl.ég+a ORIGINAL PAGE.IS POOR

CL TU 193¢
128C Lol3UI=C3ISCI/CRED
RESTOI=RESITI/DRSGEC
Gu Tu tas
1380 UB5U012CH=SC1%1400=3
Gu Tu t3de
1535 RELIDISAZIEICIA100400
535 CATSAToRRIAT eGT 00 ANDSIKRSAT LS «NSAT .
1536 Mz dItLIn=| ’
SnaMozTFEOE
IFCTI5TACRCa0) SNAMEZNANE( ISTAY
£ ERINT RESICJAL & COSEAVATICON FJRA UAPAIZED YMEASUILMASNY
: CrITLLCUTEL 10100 1YYD W IHY e SET 4 [SAT SNAME JATYRE(MTYPE ), D5501 &
. Reo IOl HATIC T TASTL L, ELEVETISATI 1M
IELHATYPe«lTe2E) 53 TC 1202
1 45ATEATY R ITT{IUTPR,42003) KKSAT
GU Tu 15%¢ '
1952 aovTYPe—=2¢
e TO (153041 °€

s 17SE. 1526 ) K
TGS bl T lLLYi o7 3200

.
JOSRAME  NAMEL CRANIL )Y 82AMITOD)
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502

S0

A0S
608
&n7
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£35
sta
£11%
10
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156¢&

1559
1&6C¢

GO TD 1358

Jzr=1"

hPITc(uJTP-’FcGOI JiNANME(CHANEL)Y.RANDOT( 1)
IF{PA~TOF «ANLeSIGlaGTa 00000 WRITS{IUTP 4353 C0!
CAYO=CAYL

1E{+ NuTe FLOT3w) G TD 1€10

1IF(UATASK]) GC TO 1520

C WRITE JINARY AESICUAL TaAPE

INET =0 -

IF{15TAaC1e0) INETZISTELNOLISTADI/LODD
JEMTYR S o B
FATZ1=UsSCOT(J ISTALRATER)

URSEC=EEL

IF(51014L5a54C00) RATICI=Ca DO
IF(3102elbeT7+000) RATIC2=0.000
EnSIDL (1 )sRESIN .
ErSICL (2 )=RATION

T hRSIDI(Z)=RATE)

®

ErSIoe (1 )=RIS V2
peslo2{z)==aT102
BEROLICI(Z)=RATED

WIITELFLTTR ) IYY0,THMERS fCoNA“E('STAI.ATYPG(“TYbF)-DSSDerRSIDl-

GOLLE +ERSICZELEV{ISAT ), INE TWRANDUT B ECCUT

16‘6 CunT Iz

IF{a N e CR2SY)Y G TG 1€2C0

€ WRITE LxLOUND IRALK TaPE

AE2C

L3

-4

I
1~
-
-

[

ARITELGHUT? 4101 en) 1/%Ceiirs SET
U SATRERLISAT )uaﬁ-fhll:ﬁl [
IF{emuTaiaTsS%) G Y3 700
wRozoL=5cC

L wI ITE Ry TAPE
II-(-:‘JI.J.(T Ol ARITLERVTIP) DAYI.IY’-‘.D.IH.‘-!.“.;'—Z'SEC.(XYZEP-ID(Inl5ul=l-‘5)-

-
L1
(]
L+

167>

SGATLATLL) o SATLCHNLY Y s SATH(L)
IFLLINSEAaGTLCIGC TO 1£57

IR IXYZTIE GDELOLTD) wRITEL{xYZTP,103C2) TITLR

1F{a=PLIr) "=1TS{APLETO,1C302) TITLZ
IE(MUSl_ IREEX o Rl ahiEe Q) GO TO 1427°
nRIT;(AYdT“.]CBSO] AQQRC|I”;EQ|QUT:Q|NDQGTX
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&
PYPRO

b7
-4
o
«“a
7
-3
-
I
-

IFIKEPLER) AFITEOIKPLPTE (44480} ARCH ) INNE R NPAGEX

WRAGLX=NFAPLIU XA .
LF{UD (L IR X ol 14200} wWRITE(XYZITH,10122])

C HRITE CamTudisn ZCREMERTS
WXLTELAYZIFE,102C1Y [YMT I, SECHIXYLZUNIL a1} oJ=T 46} SATLAT(L )

AR

Wi

e
152:
1€2¢

tnea
1e7

SATLOR{L Y S2THLL)

CIF (e NJITalCoE TR ANS W SINE ATeAND«PCESTMYY GO T2

o

LY 1w2l 1=145
[1=1¢lc

1630

TL CanTeslen PCE SIMULAYED DATA SN JNIT 17 I ORJIT CGINERATOR

P 4
ARITELTZ4104C0) 14 IYMD G THM SEC XY 2200 T4 1)
IF{NSAT LYY G T 167%C
DJ lerne [52)N2T
Llioasl, Jrsix4)

Livooszo et ¥l
IF(aivaTerei L)%Y GO TS 7CC

8.0-28

BV SUAYZ I IC0A) (XY ZERCUA e D0l m) b SATLATUTY L, SATLONTT bySaTH( T

1NOH
110N
1HOIN
I NHON
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LNON -

[ Ix e 1]
1M
1NIN
I{NON
1HUN
1MGH
1NOH
INON
1NN
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TN M
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1IN
14TN
1M N
1NN
1M1
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1™ UM
M
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1NN
T RO
18T
!.\.:"Jl]
1NN
10N
INDON
O
1MDNM
[t el
oM
inON

1NOM

1HON
1H0OM

S INOM

THON
1O
1IN
110~
LN
1KY
1IN
INDN
1+
TN
1o
1Hd~:

e€z2r
£2%
£30
631
&32
5332
628

£3I%

£33
G337
ERZ
£33
LN
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rap
A
£AL
£8E
EHS
A7
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>
Fa I Fl

s

m ™
hn
O
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¥

*C WRITE KEPLER EPHENERIS : . 1NIN 672
IF(MOLIL IRESX 6D s T oNSAT)E wRITE(KPLRTP,10102) 1MHON &73
BU 1530 J=1eNEAT ‘ 1NN &7A
CALL ELUNM(XYZEND (14 J) s AETRPMI24eFALSE 0 4P e 7 0 INON 675
00 150 1=232,% ' : {NOr 678
. 12=1-2 ' ) : tHCN 577
16906 CALL OUTR/DIAEINPMA(I}.IDE C(IE).HIN(I:)-SCCA(I’).I) INON 672
IF{Joliral} CG TD 168E - LNON &7€
WRITE(APLHTR, £8483) .l"lvr‘tXH‘QSECt(AH[ND“lI}tI"lcE’o(IDEG(I’l NN 690
s MINCLDY»SECACT eI =142) . 1NN 621
IF(PCeSIMaCRa aMOT {CROTSW oANDS SIMCATYY GO TO 1E350 INDON 6427
€ WRITc KirLtr FCE  STIMULATED DAYTA ON UNIT 17 In DRBIT u:thATow MoDE 1NON 533
C ChLY ' . . . INDN 6726
Uu Tosd Izl & ) 1NON £3E
1F{l 6GTecd ASINEM(IIZAEINFM{I) /DRAD 1NCH ENE
112141 - 1NON 57
T1£40 WRITC(1741050CY T1ei¥YMD, 1M, SECLAEINPHM(T) NG GED
Gd TO 145¢C TNON €35
1522 eRITE{KILFTP, €Lar6) C(AFINFM{1) 4121320 CITEG UL aMINCT Y WSECACT )y 1HOM 690
. [=}aw} ‘ N IHIN 671
163€C COnTINLS ; ‘ TomQM 6322
Gu T 70¢ g IMDH £33
C SUNMARIZz TUFCRMATION DERIVED FRCM I[TERATION. INON £G4
20CC IF{oRuTaw}CD TO 3000 : IMNDM 636
IF{MINwE xn_o.1.A'u.crnex.cr 0.CDIGI TO 1002 ) 1IN BD6
IF{MINOE Aeila 1) TAUL-FRROKLA 4 C#RDLD) TgNUN E3T
AFENT135 6T M) CALL RESCOMPLDLFEISLD 1,SI1GL (DAY ,CUPX0.LINNER) 1NN 695
LoaTulng tNON 595
IFLemNIT ¢ REPOMTY) WRITF(CLTF,101C1) ’ 1NAN 760
€ SUMMAllz STATISTICS FOW 1TERATION . , INON 701
CALL SUENRY{AGCND. IANIFRCUTER  LINKNT R.:DIT.“JA“"} ’ ’ 1NN 702
IF(enuh 1 1E341) GO TO €00 _ o thon 723
C LI15T ZPICH AND LAST SLEMENT SET ©iHOM 70&
LY 233C I=1.1& ’ _iHaH 7S
TORSELALT« 1I=0FRTLACT 1) ‘ 10N T0A
2080 CROZLALL 115 liM5T0La1) 1NON 707
CaLl ESTIM(ILFPL,O) . INAON TO02
£J £47% L=l NEAT . 1HON 793
auT=1 INON 716
1IF{3AY>w ) IOLT =2 - INDN 71
GO 2360 1=1.1CUT COINON T2
luxl T=ITAFT (1} ‘ 1NIH T12
CMEITSCIUNIT A 101021 Ly aRCNG INNER sOUTIR,IEPYMD, ISP FYL,EPSEC INON 714
Wt lTECTURITLIG010 ) ACD LR ELANK  {TLEMINGSL )4 J=140) . INON 715
2900 AnITo LIJNIT1010Y) PEAY,SLANE  (OFECLALS LTIl ) . INON T1E
C SAV: ULD KEFLETIAN ELIMEKRTS AND COMPUTE STANDARD DEVIATICNS COINON 7L T
rMEPGS{L }=0.00 ) . INON 71D
ARMS5PUS (e 222eC0C o . INON T2
Ilzcslit~11 : TOINON T20
Lz fia(aliv=13=11*(11=1}/2 REPRQDUCIBILITY OF TI;'E om0
I16=2u=(L~1Y) ) ORIG]»NAL PA_GE IS POO 1MOM 722
cL £390C [:ls0 ) ) 1IN0 723 °
Il=itlo ) INON T2s
lexile il ) ININ T2=
R RN LR S I P ENON 70
PR USLLI N EEOSTITINeSLYE(12) : ORI

]
.o~
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v

IR (SUMIL IS 4L Ta0a0D0} wRITE(OUTIP,43000) 11 o 1oH 723
SUCLEMITI I=DSORTIDAGS(SLNI{IZ2N} ) LNON 729

2400 li=11¢hoIv=11 Ve . , {MON T30
KMAPOS (1 )=DSORTIDADS(RMEPCSIT ) )) ' 1NON 721
KMBPO3(2I=DYORTIDARS(RYSPCS(Z) H) INON 732
FViUAS{) (L)=trERASIL) ' _ & ' INON 733
PVHRMS{ 2, L= ¥5P0S(2) : INOM 735

C CALZULATE ALJLSTHED ZLIMENTS IN THE FOPYM OF KEPLERIAN ELEMENTS 1NON T35
CALL ELeN[ZLT¥ST(1,L} +CREELACY L) 110 aFALSE e P) INON 734

CLU 2347C¢ I314% ) INON T RY

2370 CGRAVIF(1)=0RVELALT W LI=QREELP (1 1.0 INuUN 732
€ LIST CuUwiniCIEL TLENMENTS AND UACERTAINTIZS . INOH T3S
WRITL(UUTFES10109) ALDJUST ELANK +(ELIUSTILsLY 1+ J=1 46} 1NN 720
JiIz(L—1}3#¢t+1] : ’ ) INDOM 781
J2=Jdlt 5 - ' . AN 742
WRITEluLTRe1 21091 CHANGCELIFLANK tELANK, {DILTA(J s J=dLed2) tNON Tal
#RITEICUTFEY10100) SO, SOILEM INON 752

Wil TE{LUTFL10110) RV¥SPRCS INON 745
WRITE (CLTFy10113) ) tNDN T&6

W] TS (LJIFL101E %) '\pcIC"‘:.L'LANK!(nﬁ.—':EL(JIL)IJ:lEGIYPREVIBLANKO 1AM TA7T

. (OREELO( I L 2 J=1 32 ) tADJUST e BLANY y (URBELAC I L) e J=1 451 CHANGS, INANM TLE

© BLARK ¢ ELARNK ORENIF - 1HIN 109
247% WRITELLUTF,1IC2I03]) L 4AFCHNOLW(ELENSTIIs L) v d=1481) ‘ 18I 750
IF(INPAR LS, (25MSATIY GO TO 2203 10N 751

C UFLATE & FRINT ADJUSTED ARC FLORCE MODIL PARAMITERS 1 NG 752
WRITL(OJTF,10401) ARCNC#ERNERYCUTER T INDN TG3

11=% ) 1HON 754

Do Z0et Is1a2 ) tNON 7S

LU 2640 L=1+sNEAT ' - ‘ INON 756
IFLALIFIL 1T 4LEW0) GU TS 2£40 TNON TET
It=i1+1 ' 1NN TE2
IREIMLUC11,25) 4201 ) WQITES{DUTP 10220} . 1IN 78D

IE{L it l) #PITE(QUTPL1G102) ' INON 7%

JEAQUR (L « I +5=NSAT - CINDN 7S
cJlELHONSNCOd Y+ Y INDON 752
IF(LUATI U1 LTede700) “RITELOUTP,&3210) LDRAG(L) INON 742
SIOL=0=OnTEDAESISUNMI(S1Y)) INTON T4

CollL o 1)zcdlas(lezs(L=1)) ' ININ 765
GRITC(UDTFRLLIEDS5) LeDRAGIT)WCRAGDI(L 1) +COIL I +DRAGSGILWIYSIGL - 1MUN 75s

2£AC CONT INUZ : INON T57
IR LIVeLT wC) Dr=5ensaT oo INON 7453

IF{NGPA~COLE«C)Y G TO ZEOZ NON 7

K120 REPRODUCIBILITY OF THE AR

SU 2320 I=laNGPASC ORIGINAL PAGE IS POOR .. iNON 771
T1=11+¢1 : : . . ) 1HNON TT72
IF{MUS{EI 12 Yahtel) GG TN 2550 . 1NN Y72

IF(k ) abhooCeANTsMOD LI, AE) 4NES]L ) GO T3 24285 1NON 77

Kl=1l . : INON 775
wrRITELOUTF, 10520} tH2N 775

2EAS wRlTC(UCJTRL 1102} NI TTT
2ESC ST INDALI{1N]) , 1NON 7TE
NSl ACH L) . . tNON 77O
NasinNSACs>0201) ' - 1NAN TAQ
CClToeVALL LI RGRSTATT . INON 78
CetuPYALCL ) 2O 5G] INOM 782
Ir{deCell CE{H vl )=C1H 143N 723

8.0-30
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IF(JeiGaid C5(31=N, 33=-¥)=C]
K=GPNC(L)
K= iMDANS (K ) +¥
CS1G1=DSAATISUML(K) )
: S16G2zuP31CG(11451G])
2650 WHITD(OUUTELLDS1D) ICSEMY e haMeC24CE316G1 45162
€ ChakecT & PrRINT ACJLSTED BIASES
2303 1F(NDBLIASEQ.0) GO TO 25640
WRITS(ULTP 104540 ARCNC,, INNERCUYTER
LINZS=9D . :
CJ 2304 1=1.NELAS
£3=1+3
IFIMOD(LINRES 23 aZQe0) WRITE{OGLTP,12102)
LINZS=LIhaSH .
liz=lnNramial ~
13=INLENL (L) 4T T
IF{SUS1{ 11l TaDeCCO) %RITE{GUTIP 43330
SIGI=DSerRT(DAESISUMILITLIY)
CALL CAT=S{oSIaT(1),I¥YDi.IHYML,SEC)
Chi. LATES({aSENDIL )Y +IYNC2,IHM2SEC)
Cl=T1MirG '
I1=pYTEEL(T)
IF(ilsncac) CISATYPE(IL)
J=aS5Tanu( )
12=aY TR (1) +1
JF(LaLT&15) LHITSUNTITE(IZ)
ISt 1 a0 2T LMTT=uMIYE(1)
IFlliawuesl) LMNIT-ZnT
IF(I14GTec®) LNIT=UNITS(S)
3504 wrITL(GUTE,I0CS0) NAME(J) JISTARGLIY (C1,BTASOLTI )Y BEIAS{IB).
. . UNITsc1ASSCLIS) 2 SIGL, TY®DL ¢ IHY1, 1YMO2, IHM2
C IHCREMaNT 1TenATION CUUNTER ‘
2560 IFlLInkzw]) GO TO 22CO
IWF{FiTew) GO T 2380
C CreECk tuUR INKRER TTFRATICN COCRERSGENCE
IFLAASIRNEL 3T ~AaMSTUTI/RMSLSTalFeCUaveG) LINNTR=. TRUE,
IF{aviuoTe L INNER) GO TO z2&849(
WRITZ(OUTF W ASERD) ARCNGOs INNERCUTIR ZCONVRG
valt ERRLAC(IC.CARGICY
2820 Ik INNERY]
LINNEm =l L iNNECadND o INNEF o CE o IRRMAINY o 1y INNZR 4 G e TNNMAX
Go Tu 458
- . - B xS - . by Is
3000 IF(,NGTSCRUTS?) GU TO 2C1¢C REPRODUCIBILHY OF THE

IF{RVTPLEGLD) GO 1D 3C10 OR
¢ wRITE LA5T AcCCRD FOR RV TAPE OBJGHﬁAlJPE&HEIS PO

EProfSC=oPsel

ChYaTiaz=3<5.C0

W ITL(AVIF) DAYSTA, IUDYRD 2 IEPHAHESIC  (ILEMINCL s 10 D=1 05)
. COSATLATO1) aSATLOMN{T ) s SATH(L )

Ly FlILlz WVTE

301D IF(3AlSa) WRITFUKYZTR.10108)
IF (S IMeAT edNL ol3IT= R oS0 1) ENDFILT 17
C Fk 1T Ams SUMNARY BANY

Cabl 7 Y d C R L oY D g IR T X ARSI, CLITE 242V 2GS}
IFLf .o aescta D) 501 T ICIO

1rfedTaLUTHRT Ll TO 2000

§.0-31

INON
1IN
ININ
163N
1HIN
1HUN
INOIN

TINTIN

10
1NON
1NN
| R TRL
ININ
180N
INNV
| Eela b
AN
1N
1MW
10N
| Eakt
1+
1NOYy
IR I
I1WON
(RS alN]
1NON
LHON
INDN
NN
{NDM
tNON
IND

TINON

150N
1NEH

1N,

1424

BRI

1HI0N
| I
182N
1NN
10N
1004
174
1
PR L8 A
1M
LA
12
1904
TH2N
IR I
L HNE M
197!

734
738
735
737
T8
75
vso
771
722
793
134
765
73¢
737

33

70¢

2w
Y]

€

LI B S R IS I e e
Dorg Y o 2 D0 R s L) e O

Wi

IR TR+ TR T TR R At B TR U2 B I PR . A O B B B B
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IF(sNUTeFLOTS#) GO TO 201&

WRITE(FLETE] (HLANK J=141€)
ENL FILE FLOGTF

C PURCH ALJUSTEL ELEMENTS OF CRAG £ SOLRAD

RUALTANLLY
ANAALNY L
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[

A1 s PUSNCH 44 20N, A8CND s TNEHER,. CUTER, IYRTF L, 1ERPYMD T2 PHAshPSﬁCr
- sl L MET(Ll L )i 2B aLTl s NSAT)
DO 3019 L=1,NSAT
IF{BO(LIaLlS+Ca0D0) 6O TO 2019
IF(CDlL,1 2aGT0a0D0) PLRIH 42510, DDAG(l)-L-CJ(L;I!‘DQ;G%G(L-I)-
o COiLe2)DRAGSGIL2)
IF(CLIL+3146GTo0403C0) PLRCK 6&510,0PAGI2) L CLIL +3)0RAGSGIL, D)
FUNCH Guo20.L cASAT{L) MSATI{L) . :
7015 CURTIMLE ) -

1029 CUNRT InLD
5000 EST>TA=YMINMDEX

IF(UUTLdelGal) TNNMAX=MAX2IN

C STUARD ULAToL AKC PARAMETIERS

C PRI!T ADJULTED PARAMITECR VAH[&NC:”CGVARIANC: “ATRIX

[+ B ]

4033

€ wWRITz UPTIONAL UdED TAPE Gh LAST IBNIR ITERATION OF LAST CULTER '

CALL UATArC(AFCND s+ FALSC e 40 TGUES e TRUER )
IF(ORET3w ) GC TGO 30%5E

WHEITE(OUTF 40000}
Kls=o

J1=0

Cd 395C L=l KEAT
Kl=Kl+tuw

CEFERIGY

L=k 1+D )
WRITE(UI IR+ 10IUE) LelARLmUsiTiL iJisdsLisizs
CO 020 a=L1.12

li=J1+J

12=J1l+otk]

WRITE(WUTFL1011Y ) TTLLI) s (SUMLIIK])WK=T11+127
JIZd1enhD10-J .
IF{NSATaCTal) “QATTLICUTR 22000}

CALL CCRReL {ISULYl ¢ NP AFEAMZMELM, ITRMNIE, TTL)
if(uuﬁdl.LF.O.CD.L’“‘-.."--'JT.LITE?? 1570 T 4aJsd
1IF (LAY O=LET Ml o7 ¢ Fs CO1T0) INITAL=4 THUS »
TUoFO=dhtaT+CT 140300

IF{TU=ZFD) CnTHT=ORPEPT =16 0D0

TUAEFT=TLRIFO _
IF{lusAT{11<CTa0) ISATIDUL1)=ID%AT(1]

MlisL Jo(Z2)=

€ ITEaATIUN

40%¢c

CACL US31(DR<42%TY

40rC AN LDz A< ChIH]

TEINGPARLLI2) G2 TO &0%0

C REBLACY Al (ZUSITENTIAL CCEFFICISATS #ITH AP210R1

0T

30N

LU 4030 [I=1.50674KC
JEloveAts{1.5)

=R SUIPD Ral-N Q- i |

NelN2ACH {21}
Cl=aPVALOLI I CESIGLTY)
LF{ et Cel) Sy L0
IfFlda-“ac) CS{1=1 ¥A=Vv2=(]
Irtam o s TadALIS) GO T2 41N

8.0-32

1

VvALUES

1NON
INOM
1HOM
TNAIN
1 NON
1 HON
1 MON

INDM.

bR
114 28]
1MAIN
1AL
1NDON
1NON
§MNON
FrON
14IH
TN
1IN
INTIN
ALY
THIN
ININ
1HON
fHAN
TN
LM
non
{HOM
TN
11N
INOM
183N
ININ
1NDONM
1rEIN
1MON
1NN
1NTIM
1N
1NN
1838
LNON
1NN
1NN
TNIN
10N
130
INGIN
180N
110N
TNIAM
10N
N
l"u];ql
100

iyl
L}
Mol o

imoWp 4D tn (Do

s o o
F I W TS S S N ¢ SR 4| IR P LR V) B

5 - VR VR B

LY I )
I

0
>
<D

ARG

670
671
a7 7
573
cTre
875
374
n7T
£7E
a7g
B0
eal

eapn

el

€33 -

oY o8
£35
ERg
67
Aa3Aa
ape
J00
231
gap
e 3
A

aGe
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GU Tu 20¢ tHON

C STG? IF N.J COMYON FARAMETERS AGJUSTED OR IF B-#ATRIX CUTPUT INOY
§1049 lFtN:TLSToEG-C.AND-NG“CGMoEO-OeAND.NTIDEN.EQ.O) sTOP 1 THON
IF(sMAT) ETOR & o T OLMON
EwoFILE SCRC 1MAN
RZ&lnNw SCERE ININ
RM3PRV=RNZALL 1MON

AMALL S aRNMAST+NGPEOMENTIDEN Ry

£ CITAIN 5TATIoTICAL ZuUMMARY FOR ALL ARCS INON
CALL STALIRF (A 0 NHALL s SHSALL PP +P 2 INON

C ERInT RESIEUAL SUNMMARY FOR 2L ARCS 100004
arRITE(OUYF,2011L) CUTER 18N

£EO0 122 I=1:7 - . ) TNIM
IF{NUALLL [}eGTeCl} NRITE(DUTP.2C120) ATYPE LT ) +HDALLL I} 4 TYPRMS(I) NN

J=it7 - e . LN

) IF(NGALL(J)GTeQ) WRITE(OLTR,2C120) ATYPSUI) «NOALLLJ) s TYPRMS( U} Yo
A120 IF(WIALL{IIANCALLLJ e GTo0) WRITE{OUTR 10102 1M
CO %130 1=13,3C 1NON
CIFINOALL (D) 2L G) GO YD al13cC 10

Wb TE(SUTFWE0120]) ATYPECT JoNIALLLT Y » TYPREMS(I) . L e
WRITELCITE 10102} ' M3

a12g CanTine= 173N
WRITE(OUTEL 201301 NYALLFMSALL {HNUN
IF(LOJUTSrneANLaLITRIS) €C TC 13220 1N
ESTSTASNNEST . 103N

C CALCULATS AwJLSTIL C3AMON PARAMETCDFR VALUES | 35 1]
CALL oSTINMIALEPLD) , NN

£ oBEIMT ANLSTEL COM¥MAN DARARFETFRS THON
C CALL CCMATJ(CLTER) 1801

C LPLATS A~C ACJLSTED PAarAMSTERS FOR ADJISTHINTS TO CCMMPON PARAMETSRS 1M
L2620 CALL UPDATE(RALCS.OUTZRZNSTART #SUML LLELTA, 19N
° SOU-LTATTL »SN35,A31A%) 10N
IOIMEHGACLM+ s NASTHMNT ITEN 1NON
ISTRINLANC(HSTART I4NSTART 163N

C PEIRT Cladin ADJUSTED PARANI TER VARIARCI-COVARTIANCE MATRIX C 1IN0y
Chll CCHRELISLI{IRT), ITI», 101 My JUTERGTTLANSTART Y TNt
IF{_GUTEAD 67 TJ 10220 1NON
CUTZn=CLTER+L 1IN

C CHICK FOR DUTER ITTRATICHK CIMVEPGENCE AND INCREMENT LITERATION 142
C CCUNTam . 1m0
IF({FMSPRV-GEMSALLIZRMSERVSLE«OLTCON) LOLTER=2THUE. 1NON
[FLOUTCH LT eMINGUT) LCLTER=eFALSE : 1IN
LIUTEH=LELTE R aTReBUTER s GE & MAXDLT NI
AdCNL=1 . 110N

€ HEWIRD SCRATCHR FILE ' ' . LNON
Ao iNO 5CRA . ) 140N
HEXIND SCRC , REPRODUCIBILITY OF THE 189N
KIwlwNo FLIP . IGTAN|

. IF(en0Ta $14+TR) S0 TD ECO ORIGINAL PAGE IS POOR/ 1% 3
€ RSwlho JUTPLT RESTATT TARE - PHON
Lo FiwI (UTETF 1NN
Hzwlls DU TSTR 1D

Cu T £uv@ 18

102329 IFLeiUT o CHISH ) STUR 2 TN
C FhoerlL. Ondubi TRACK TARE 1400
il CaDTH t'\‘n"J

8.0-33
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STUP 23
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NAKE ACFLUX : ' -
PURPDSE 11 TO ADD SULAR AMD MAGHETIC FLUX TO STDRED

L TADLES N
' 2) TO COUNRT THE AUMPER OF ARCS 1IN RUN ,
A) TO wiRlTE OK SCRATCH FILE Thi GREENWICH HOUR ‘
ANGLE UF JAN (.0 0OF THE FIFERENCE YTAF AND THE
FLUX CATA NEEDED FOR EACH aBEC

CALL ING SEQUERCE CALL ADFLUX(NAFCS ¢+MGFLUX «NFLUXSFLUXMYST L YMD)

SYMBIL  TYFE DESCRIPTICN
uaﬁcs 1 DUTFUT — NUMBER OF ARC3 IN RUN
MGFLUX 1 INPUT - & DUTPUT = MAGNETIC FLUX CATA
SFLUX R INELT £ CUTPUT = SOLAK FLUX CATA
MYMD 1 INFUT = START CATI FOR FLUX CATA
L YMD I .'fhPLT £ OUTPUT « STCP DATE FOR FLUX CATA
SUIROUTINE USED  ALIST ANDZ DIFF Eéncn JANTHG
RETNMCD .
s e COMMAN (BLOC KE COPLABLK THRTELK T FEBLK
chSTAN1s USET MASK
SYM3OL  1YFI DESCRIPTICN
VAEK 1#2 °  HEX NUMEER USED T0 EXTRACT CECIMAL NUMPISS F2OM

THEIR EBCDIC CCCE

INUT FILES INPT = INFUT CARLS

DUTPUT FILES FLTP = FLUX GATA FILC
RESIRICTIONS MUST EE CALLED EFFCHE FIRST READ

SUBROUTINE ALFLUXINARCS ¢ MGILUX s AFLUX 4 STLUX , MY ¥, LYY D)

DOLSLE PRECISION DT DT s DATARN SFLUXS WV ELUELWVALYE2y JANTHG, THET GO
OCOLULE FREZISICON FLUXY JFLUXZ WFLUXZWFLUXSG (FLUXE

LCGIZAL LASTWRF TRIC

INTEGER FLTFWANRZ

CINIEGEF 32 A(83) +SFLUR{NFLUX) JMOGFLUX (NFLUX)

*

COMMONAFLABEL /T LUXT (405 ) fFLUXZ (408 ) o FLUN2(40C )+ FLUXA(ACE ),

SLLXEG Al D)
COMMOUZERTC LR ZTHICTI (S ) JTHOTOE S 40 Y AT 6)
COMMOENA TP LR ZINTR I RR{C) FLTRWGRLT P !

INT.G. R e2 MaSR/sZ27L0 s/

: Ty OF THE
FPRODUCIBILI
%RIGINAL- PAGE IS POOR
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ATFL
AL
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L[FL
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DATA FLUXE,TATAR/EHFLUX +OHCAT A/

CPRINT INPUT CAKLS

CALL &LIST

PAST TITLY CATDS
RLADCINIP L CCCC)
JOATI 2L AME

STLECH I nNa WILUXY CARDE

1

5

READUINTIR SCCATI0TE «DATE yVALUEL 4V2LUSE
IFEuTl <0, 2 TA) GO TO 2 ‘

IF LD Tl WFLUXSY GO TC 1

INATL =l ATi #44DC

CALL DIFF{NMYSNL s D3I ATL + 14T TAY 1SS

IF (T AYaGTe Ca Al IDAY LT NTLUX) GO TS 3

PEINT 4C205OATY

CALL JRRAGFIIC,.0T1)

G0 TN 1

FLUX TOr TAL LE .

TFOVELLEID oG Ve Co COCY SFLUXCILATHIISVALUSLI®1 40041404100
IF VAL Z 45 Te Qe 220} MOF LUXCITAY +11=2VALUEZ® ] 40 D+H14C 100
IFCICATEaGToLYML ) LYND=IDATE

GG 301 '

IF (I3 0 LYY ) GO TC 12

CALL DIFF{RYYE 40 aLYMD ol « J3AY 2 J51 C)

INTLRPOLATL TC FILL MISSING FLUX VALURS UF TO T+I MOST ReCENT T20.F
VAL LT

00 5 LL=1 .2

B BT AL S,

A s — N
La At

Coae s

CAll SITPminaml o0 v dDATO L w1 2AY L IGTCE
IF(LLZC 1) BR=CFLUX(IDEiY+)Y)
IF(LL Qe 2) T“O=MAFLUX(IDAY+L)

KDAY=]CAY

IDAY=RDAY

KDAY=:I AY+i

IStKOAYGTe JOAY+]L) GC TC &

IF(LL 5 Caleihii's STLUXLKDAY) JLFLCF GO TO 5
IFCLL +o Cofa it a “GFLUXIEZAY o LE o C ) GO TDO 5
IF{RDAY .70 JAYHL) LA -C:T'-'-'Q_T‘_U':-

x=loey

IS{LL.SCal) Y=SFLUXTIDAY)

IF{LL . ICu2) Y=4GFLUX(IDAY)

X1 =KCAY

IF(LL T Cel) Y1 =SFLUX(KEAY)

IF {LL.5C. 2) Y] =¥GFLUX (KDAY)

AMZ[ ¥Y1eY) /( 21=X)

BS=vYi~f Nex]

GO 12 7

KDAYEKIAY-]

LA ST=. TR UL,

I =17 AY+l

DO B I=Il WKiEY

T x=1

IF(LL e Ca2) MOFLUXNET Y=/ veX elitty &
UL Cel) SYLUXR{IT I 2AMExs 1018 5
CIRTINUL )
IF{eNITLLAST)Y GC YO &
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. % CONTINUC . R ' - ADFL

TOSCAERCH S04 RAFIRE NCH TIME CARD ' ATFL

10 FeAUUINTO 20000 0D =20) A ADEL

IFCnJTFRFTES (AYY GO TC LT ) ® LLFL

C COMPLTE wIFERONGC. YTAR ' ADFL

IVS1 240 ANTE (A (1) o YASKY /2551 EANCZ2 (A(D) 2 MeSK }IZ 255 tOFL

€ RoAD TPIDIH CARD ADFL

RIADIINIPR ,IEOICY TYMD LI YNMED ADFL

TP (INMO0 WG T2 IYHDEIYNCD B NEY

NARC S=MARC S ] . LOFL

CODLTLOMING GRITHYIOH HOUS - ANGLY OF REFTRUNCE YLUAR IN RADIANS AND ACFL

€ S.LICT TLUX VALL. & | G8% AFC S ADFL

THITGIZJENTHICT YD o 1Y 4 SFLUX 4 MGELUX « MY MDD LY ME) AL

C w2115 FLUX FIL' ) : EOFL

L MPITOLRLIP)Y THUTSGEC SFLUXD S - = ADFL

WITCETLTFE) FLUXZ - ACEL

wWEITT(TLTP) FULLX3 - tCFL

¥ ST LTEY FLUXS ADEL

R ITILSLT®) FLUXS ACEL

GG 10 1¢ ETFL

£ TNEFILT FLTE . FFL

Owlny FLTP dCFL

PIRIND INTP ALFL

Sr Tun 3 ADFL

10350 FORMATI I XA/} ACFL

ECCIC FORMATL ECAL) anFL

BOCCT FORMATITIE 26X 416) . . EDFEL

GCLL L FURMATIIHL 92U X *OATT 9, L1647 ¢* ON FLUX CAFU OUT UF BANGE JF v, ADFL

- VTARLE Su E/IHG 1S X« WCARD [GMOFED S TXICUTION COMTINUING.1/) ADFL

SCCCE FORYMAT(AE v& X431 15.8) ACFL
et Fin

apEL

Mmooty
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TN
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ALIST
PRINT NONAME
INPUT CARDS

KEAD PAST
TITLE CARDS

S EARCH
FOR ‘FLUX'
CARDS

INTERPOLATE
TO FiLlL

ADFLUX
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B SEARCH For
REFERENCE
TIME CARD

EVMDEFWE
- READ

WL
uuo“”bg§%§§00%
BE%%%uQJ?BG COMPUTE
OR REFERénCE
YEAR
KEAD
E£Pocy
CARD -
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FLUX DATA
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MAVE _WT ALIST
 PURPOSE s TO LIST
CALLING SEGUERCE CALL ALI
SUBHOU{INES Vel MOMNE
CC MmN ELnéﬂ-~ . TPERLK

INPUT FILLS

CUTPLT FILES ICUTFE =

SUBRGCUTINE ALIST
LOGICaL*a LARSCHDIZ20)
CINTEGERSSE [CASE «GILECT
COUEVALORCTITCAST,LREC

COMMUNATHEZLR ZENTPR,, ICUTPR,, ITARES{ 10}
LATA 1PACEZL/Z WL INE/ YN/ s ERD /e FAL SE /o IDATAZLHDATAY

C LIST GDdoyh IhPUT CAwD3
WURETE CTUL TR 1 CC0)
eRITEZLIILIP 2000
wRITe { 1OLIP 430201
1 welTe{IoL1IP.I101) IFAGE
IPAGES IPACCY ]
i=0
IF{Zie) €C 10 20
5 READUELINTHWIND,IMDI=ST)
7 I=l+1
wkITE(CICLTP IC2) LSECR
LiNzzL INe+]
H(l«z2CaZ€) GC T2 1
IF{1 (Ao a2« ILATA] END
IFleNUTachD}Y GO TO &
29 GRTAJLINTF 12043 )

IRuzsFALEE S
IF(LeLirSC) GC TOY G0
plTELIILIALICE) IPAGE
IPAGL=IPACT ¥
I=)
GU TL 7

80 whRlITZ(IJLIR,.102)
1=1+¢
G Yu 7

Ty RIaltd INTP
Fo T o

127C FOLIATL26G2Y)

CTODYN IHPUT

s

INTP = INFUT CARELS

PRINTER

END

CARDS

ALIST
Page 1 of 2
October 1972

FEHSELS/ JOSLETE/LHDELE /4 ENDALL/GHEND A/

ROCCEY)

LRTC30

Tl INE

SaTHUE »

LFFCRD .
IF I A0 e s SELECT+CRs ICASE s SN eDELETZ#URS ICASLTQENDALLY)Y GO TC 7

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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P

1000 FURMAT L IFZ+ 20X S{IH=2I/20X 7L 1HFIZ19X 901w ) FI3XK,,4He kR, 2X AH®es®x&/ AL1S
' LXK yIHSE 3 ¢ IX AHER "2/ 17X A dekt, X AHS KR &/ [T X yQHEE®R® 4 3X JHx % ex AL[S

* 2 ¢ % 8 0 8 B e b s e

TR AAHE R R IX G AR A X SHERF S TR A e 2w AN G AN T AN,
SUIb#) (SN Bl IHE ) /17X aH R b s (PR A ek, X, S0 1H*) 54X S LHR)/
X sHsx ¥ g 1 X, T axe ] Xy B {1He} 33X E(1H2)/19X.12{1H%Y 11X,

GHYY MY SAX A HEt v /20X G0 THY) g 3X yCHEC R, 32X 4RI 521 K,5{ 1%
EX UHPEFREE ,S2X  SH2 27 £ /P0X ( OHEe X T £, BX (AHEowEx ,S] X, 0 kxe/ )1 IX,
SUlbd} 23X, 3revny, 51X BHBE 42/ 30X S 1HE) (DX, GHkxx e, 50X AHe k¥ /
17X e Z(1H2) 10X aH*>sr 2 30X 42285 /[ EX S{1H%) 11X, 8HET %, 4 X,
NRERESS L DXy S HA ) ¢ 12 R et kk 49X JAHEaR /14X, 5(1H=), 13X,
‘th“'*orn-F.Xt'f-H”“*“/13X|5( lbhx) 3 14X b rerkn A ,BlIHT) L AXTLIM=E),
11 L7 0tH=) s IX s QHe &y X 47 {1HY) s TX e S{1d®) s 6X 60 1H®) 42X,
T1t4))

2000 FORMATI1EXa5{1HE), ISX Ohwdtmk ySX, 100 1H®} S5X, 10(1H®}eOX 13(11H%13,

e @ &4 & ®» ® & 2 8 8 ¢ O 0 & b a @

DX T LIMH* ) 37X S I H® ) AR B0 IHE ]} IX o 2{IHE )AL X TSI HE) ¢ 159X

HRFT AR A X I 1L 1IH) g0 X 1201 %) 458 I130IHE} ,H6X PUIHE) P JeHE =",
SXe PT0THE) F2X 8 UEHET 12X 0 SUIHR ) 4 17X 8Hex o, IX, AHesEm AKX ZHER,
GRrpabFTER R QX  THEE R AN CHEIET 3 AN YECE QX ekt (X JE{awTE,
LAt lIHR )y SXabksans/ X, 50 R} IX I S50IHT) o1 TR AHERm®, AX,

APER Y% L IK M s R E B XK THE K 3, S Xy JH¥ SR HK MKk, 5K AHER T Y,
CLXpd bRk x ¥, S(IrFx) (PXaMP e/ 40, F{TIHR) 17X jumHxzkx, /),
S{lba} s oX y3Hr®s, TXy2rnxx, X, 3Hin@t (TX 0Tk ® G, AHERkx 3%,
GEMRdn IRy EHT e X% FX Gy EHEr E4 /TS X, 7 (1) (17X it xm ,BX 6(1Hx]),
Chrubwext  TX BF2k#F A X eHT #x e T 4HEx€x 7X At an & TR S x&r,
DAsObERE®, TY AH &/ 6K 3 IHE) 17X, dHe=xm e, 7X . AH=%2 %% , ] 0K, IH=»x,

CBXeZbFRe (O X IHERE 3T, .

SHEE P4, TX O HET e g TX AMErr &k , IX A mRey TH Ak mk/ X O THR) ,
PoXxgdhemar PXuH*x 2 10X g oHu T v R P LiixdepyIX  4HECxk X,
SUIHY) W TX Ok xx, X, T IH‘F)-EX.QH*"*-?X.QH*"K*ISXod(1H*)-
13X a2 ¥vax SXx,aHE 4%, 10X ydHY Fmx (G X JLHCR TR L X g HmE kR, 5K,
CLIbFM) s EX AR ¥  EX S 1HY }  3X A *xrs 27X  AHxwxe )

T30CY FURMAT (2 X4 3=v=x i 2X 416 IH*) o IX ydlnt s x A X dHrrsr, IX  AHkxxe,5X,

* & & & & 8 ¥

FHE X BT G S X AHE TR L AX g 2L 1HE J S Xy M xR G X 4 AL ITHT)Y , IXeCHyxR%,
TA!QI‘"‘“*/EX-F:f THS ) &X 150 oo Xe 110 e) 84X 41 201H®sY 0%,
FHOIE* ) o IX oA ® bk (€ X 430 IH%) 3 10y JHEEX ,dX ybHRTX% y 7X  6H(1H%) /7
EXaT{Ihn= }aoX I S0IF*) 12X e ClIRE)} AL IDIIR=) i 3Xs 5 (1%} 42K,
AR, T XTI ®) 2Ky 2Hrs®E (731 M=) X F{IHE} /11X A ww=/
!'JlXc%H"'*"/lCOX.‘J‘&**"/lCOX»:'-ii“""*/a"?x'-lHﬂl“*/?CX|Qi1*¢**/
PEK b rxee /2025010 ) 4830 1H#) s 30(1He /20095 (1iHd%) F1X,CO{1rin))
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NAKE _ ALPMRC

N p L. [
PURPLSE ' BLOCK DATA STORAGCS OF ALPHA-MNUMEFIC INFORMATION
USED IN CEODYN PRINT FORMATS

CCMMON 3LOCKS ALPMEC

-

BLOCK LATS
IMEPLICIT FRZAL*2 (pA-2}

LOGICAL FYPIR : . .

COMUACHAALPYACATTHMS (S ) 4 TINING, ELAHNKATYPEC(31 4 UHITS (133 eELCUT
e @ HYPLK . R .

DATA TCLANKASH /

CATA TIAING/2HTIYINGSA . .
CATA UKITES/ZCHEFCOND 2 EHFAD TANGEFHETIRS,SHN/SES«OHMETLRSIH

. 3echRACIAN 2= JOHA/SEC IH 1 2¥3HRADTANY
CATA ATYFEZ 2T ASCAHBANCGE 2H5FR CATL,SERTIGHT, SHALPHA +SHX ANGL 4
e . GBHAZMULTIH,SPFUZIL ING2=1H 6t RATI JEHUETA fOHY ANGL ERELEV '

3h X liH ¥a3H ZyoH XCOTWSF YOOT . 5H 2007,

an A Ih Ee3m TACL oTH MODE 1OH PER G SH MT AN,

SEHT CLAY«EFFRS RTIGERAEVE FR,EHAVE KR,8H ALLYS
SBaTA ITYNKFELLHFERIST —vfH LAST ¢OFITERATwIHIGON»41 ANDY/S
END ' :

REPRODUCIBILITY OF THE:
ORIGINAL PAGE IS POOR
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AL ¥
AP
ALDM
AP
ALPM
ALPM
AL M
Py
a1 2\
AL
TV Y
AL
ALDCH
aLPY

LD

AL o

1!
12
17

15
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7
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NANME
pPURPOSE ¢
CALLING SEQUENCE

£ Y MBOL TYFT

It [%2
12 ‘ I1=2
AND2 1

SUERCUTEINE S LEED
CoMmgN BLTCKS
INPUT FILES

QuUTPUT FILES

AND2
Page 1 of 1
Qctober 1972

TWO BYTE INTEGER *ANDY FUNCTICN .
1=anD2(11e121

DESCRIPTICN

INPUT ~ FIRST 1N1Ecén

INPUT = stécwn INTCGER

QUTPUT - AND OF Il £ 12

RTINS

NN

NOHE

NOKE

INTSGER FLOCTION ANDZC11412)
EUUIVALihCE { IAND . R AND}
INTSGLG#Z 11412

¢ FInD LJIGLIAL #NT
J1=11
Je=l1é

.EASD=AH:(J10J

L RNDE=LENG
HeTuRd
N

CF THE ARGUMENTS

21

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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ANDZ
ANDZ
AND2Z2
AND 2
ANDZ
ANDZ2
ANDZ
AND2

LANDZ

ANDZ
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MNAME v APPCR

PURPOSé ..' .TO COMPUTE SATELLITE APOGEE HEIGHT AND PERIGEE
C HETGHT

CALLING 3ZCUENCE  CALL APPER

SUBROUTINES USSC  NaN®

CCMMON BLOCK S AP AR AM CELEM CORH1 INTSLK . CONSTS
INPUT FILES NONE

CUTPUT FILES NOKE - o R

RE?EPENCES *GEUDYN $YSTTNS [ESCIIBTION?

VOLUME 1| = GEGDYK COJUMENTATICN

SUSHUUTINE AEFTR
IVMPLICIT wEAL&n [A=HCxZ} -
(dAWSN/APLHA?/[NF&Q(bl.NSﬁT.NGFARC(S)
CUMMQN/c:qu/stvST(ﬁ.Ei.CRﬂﬁLprﬁ-nJunu.Ew.!nﬂsrc
-CDMMON/CCRG!/DAH?UT(E)-FFﬁTDT(ElmPEHT(B).ADHT(?i-pRD(E)
rndmunfrnwﬁlxzrutnT(al.n=.AF%Q.FLAT.FSRZE.FPSQBR.Gﬂs(5?1
COMMUN/ZLONSTS/CP L o DTROF], LOAD S CRSEEC '
D3 10 I=1,85A7 :
SPSlSQ:JbIN(CREELA(3.Ii*DFAD)*CSIN{GWBELA(S.I)¥DQA3)
SRLI 305K LISC*4D
CALCULLATL TrI ZeRTh RAGIUS TO ThE CIRCLE OF  INTERSZCTION CF THE
SATZLLITe SINi=“A4Ul7 AXIS wlTh THE SPHIAUID
£ARTh:AiiFSOEEKSDSIEC**E—FFSGBE*SPSISO
Ai$A1=uﬂ:;Lﬂ(1-1)*5%32L#(2;I)
CALCLLATZ The 42007 anNn pEf{ger DISTaAMCES
SULTRACT LT THT EASTH RADILS TO CALCULATE API3ZEZ anDd PERIGEE,
FEIGhTS
F’cﬂT(lJ:(L‘%:‘:’LA(l.llht\ESﬂT—E-\RTH}tl.OD*J
10-AP|1T{1)=(CF25‘:LA(I.II*JES-'\_T—EAF?THi"-IoOD-B
H:‘.‘.T\J‘h.‘i
SND
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NAME

PURPDSE

CALL ING SEGUENRCE

T SYMBOL

BOTRY
(1}

SSEND
(1}

. olA>0
(13

SE1AS
{11}
BlAZ30
()

SYYPE
(1}

abSTANI
(1)

BIASND
{1)

GRVALD
(1)

uH51G
41)

LeND
€i)

LHFVAL
(11

[HoXC s
faei)

($ 13

OP

DF

|

(»Z

oF

ap

oK

. AUERCUTINES ULSEDR

COMADN BLOCKS

ARCFAR
Page 1 of 4
October 1972

-

ARCPAR

TC LOAD INDIVIDUAL ARC PARAMETERS $INTO VARIAULE
STORAGE ARRAYS

CAaLL ARCPAR(BSTQT.BSENDsﬂ!Ai@;EBIAS-BIASSG;BTYPE|
BESTARD(BIASHI «GPVALD s GPST G GPND,
GPVAL.INDXCS)

DESCRIPTION

t

GIAS STaAQT TIMES IN DAYS FROM REFERENCE

ouTPUT
: JAN Da 0

OUT?UT - BIAS STCP TIMES IN DAYS FROM REFLKENCE
JAN 00

CUTPUT - ¢ PRIOR] BIAS ESTIMATES

OUTPUT — CURFENT 3EST BIAS VALUES

UUTPUT = STANDARLE DUVIATIOGN OF BIASES ARKD DRAG
AKRD SOLAN RADIATION COCFFICZIENTS

UUTPUT = EIAS TYFES
OUYTPUT = ETAS STATICW NUMZERS

| | " REPRODUCE
QUTPUT ~ BIAS INCICES ILTTY '
ORIGINAL PAGE 13 ppo

OUTPUT ~ A FRIORT VALUES OF ISTIMATED
GEGPOTERNTIAL COZFFICIENTS

QUTHAUT - & PFIORT SISHAS CF ADJUSTEZLC GIOPATEHNTIAL
COSFFICIERTS

CUTPUT = LOCATEIAOANS 0OF GEJPOGTENTIAL PARAMETERS IN
NORMAL MATRIX :

OUTPUT ~ CURPENT 338T VALUSS OF ADJUSTZID
GECFOTERTIAL CUOEFFICIENTS

CUTRPUY = INDICFS NF adJUSTCD GEOPOTENTILIAL
CCEFFIC IENTS '

LTGRE CLEARZ  DATARD NuMuR2
APAR AN COnOUY COMNBTS cPARAM
EMGLEL FLXBL K IHTOLK Py
TVEBLK VRLL K

8.0-57
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O0rTnl

INFUT FILe S

puTPLY

REFLRa

FILES

nLeS

ARCPAR _
Page 2 of 4
October 1972

NOME

MOAE ' g

1GEODYN SYSTEMS CESCRIPTION''

vOLUME 1 - GEGODYDH COCJMENTATIIN

SUSRUCUTINE tQCPAR(“STQT.GSEND.?IASO|UGSAS.3IASSG.ETYPE.BSTANQv

. 31A5Nc.GOVALO.GDSIG.cpne.cn\AL.1Noxcs.astNU.BETYpE.NaulAs.
& ISTARNCY - .
[42C1C 1T REAL#2 (A=-F.3=2) . .

Luslaalb CNDGD;.STQCTR,stapTw
INTEGEREZ 2TYF

<IN

f-lSTﬁNO-E[ASNG;ESTYDE.BSTNCS.GQNO.?NDXCS

TeGerfe ECSTHO W BITYPE, ISTAND
INTHE GER »CCR.SHAD.ASAT.SCFC.FLTP.A%CNO}SCQA.AODQDoSTARTA-ST&qTO|

DUT ST

ReAL WBIAZITAEVR
Dlieins [N ﬂaTﬁT(l)-ESEHC(l).ﬂIﬁSO(lloBﬁlAS(il'BIASSG(l).

. uTYFE(l).bETAMO{1!.ElASHD{1).GPVALO(l).GPSIG(!)‘GPND(1).
¢ GPVAL(I’.]h:XCS(3-l)‘SU“ICI}eﬂUlE(l)-UiSTNJ(NEEIAS)o
bKTYpE(N?ElLSJ.!STﬂ&CIA)
CCMHU&/AP#RAH/INﬂhH.INPAQI.NleSo-STSIA.NSAT-LGPARC.NCREC!vHD&ﬂAV'
- NElASE sMAXPAR . '
Camch/:LhﬂUT/IGI(11).NAQCS.NSTARD.STAR1H.SrAuiw.>1AnTA.S?ARTD.
. TRSTRTLOLTSTR - - 8

CbMﬂON/CChSTS/EDI|DTHDPl-CﬁAD.EQSE:
CU%%QN{CP#QAH/RSTA.Nﬂ:ST.hST?ST.N?IJ.MUIAS;HG“Cl.NGPCZ.NGQCC“'
ncb;sr.;ybepa.L:ua.L:wz.woan.wa:usr.NTID;T.HTl:En.INNRSW,
NCoRST AOLINS . :

COMMLI/F YL ZINCEXF LA CS{304 220, t0DEL LTS
CDHMJN/FLXELKltTIVEI(OCO).ﬁT!MEEI?OJ).HSTYD?{GOOI
co«numx;n1eLm/Tucu71(5;).;no::z.sa.Luvste:
CU%dau/PthUlfiLE“IN(?P).UGAGS((2-3I.DRAGO(2‘JI:CC 243}

L]
+

<O
£0

(21

C 3TJnE

C

~C
Cu
1V w2
k=

28 Cacl GTunileTSUS e eaFALSS )

N SToRED ASC
DAL THEESLRZTMTPE 2 SCRAGSCREFLTZ(2)

fHFDEMAT ICH

MMUH/VEELCK/EIAS(CODI.SIASVR(GOOI|ESTNDSl?OD)
{FHASE . LCVELS )} :
co 390 ARUNE =1 MNARCS

IF(NEolagel=0) GO T 10

UIVALENCE

A (oo ) CEETND

DR AG AND SILAR PADIATION CITFFICITNTS

AL (DCRC Y =ETYRED

YO 20

a0 lounl } REPRODUCIBILITY -OF THE
AblulRQ?

ORIGINAL PAGE IS POOR

IF(hGlASELLYLC) &0 TO EC
«0 I=s1l nFTast

Lo
o=

2.53The( 1)

h uanuJ(;i=WUTrL2IJ.ISTALD.HSTA}

oy 5'11.-.:}.“:)-I'Ir’s‘i‘:‘;-

e n TNt AL RESONLND T COCFFRICIEINTS

LR VERS

Lalltaion

3

8.0-58 . .

ARCP
ARV
ARCP

_ancp

ARCP
ARCP
AHCE
ACP
ARCP
ance
AR
AP
ARCH
ARCHE
angH

el
FE YA

o e oy
Lo Rl

ARCP
ARCP
arecp
ARCE
ARCO
ances
AR CE
ABCP
APCP
ARCE
ARCP
ArRCP
ARCD
ARCP
ARCP
ARCP
ARCH
ance
aRRCP

ARCHY

AR
AnCP

ANCH

ARTP
ARCP
ARCD
AP
AR

[0 ]
Ll

LY I B B
(R AR & JR% I

4+~
o

VEENEECIE I
O >

Y R

Yo INPRRF, BT, BV T B + B [V SRR s BN Y- R
@~ A DLAN-O L0 LR AR P Rd Y e O

~d
uy

100
101
102
123
104
102
106
107
o5
1 2%
y1¢
11t



ey

CO 109 I=leMuIAS
SIASHU(L1=0

11=0

tizo=eNSAT

00 150 L=1shO%RT
DU 150 I51.3
PI1=11+1

ola30{l1dsCC(L 1}

wulAS( L 1Sl 1}
BlASSGLLL =N AGSGlL .1

INGE X=AUCR{L o 1)

IFEINOSAa(Ta0) EYASNDCIT] =L 1+ ADEX
NGHANRC=3CC~NGFARC :
IFI{NUPARCLTL 1) GC TO 2¢O
MGPOLH=HC SRS T=NGPOOM

CaALL CLcAR2{GENU«NGPCLKL 1}

CALL CLZARZIINDXCS . NGPLLR 2}

LJ 172 i=1snGPRARL

"1ks%01-1

'

INOXC (s JI=0STYPELT])

RMEASTNJIS (L)

C STlre Jdlases

NznMAL 20

FoHid~hel1 00

IHNOXCal24 =N

INDXCS (3. 52N *
GPVALO L ) =T LA
VRS EOL Ll 1ASYR
INCPARTI=INFART 1]
GAND(L )= nPART
MaMe]
IF(INDXCS(1e]1 }amQel) GC TO 175
=]l —wt

I T ]

s o

PSR Y
—~

C WYy SUT ARG CATA

173
2¢Cc

CPvAL{I)=2CSI N M) Al ASVRIT L)
FF(fe3lASeLTs1 ) S0 TG 2CC
Li=3®n3AT

LU 200 1=1,N31AS

1l=1+.1
SSTHRTLIIZETIMEL(E)
ESINGLII=ETINER201)
slasdollli=aias(1)
colas{Il)=21as01)

cTY /Sl 1) sesTYRET ()
Elassut 1l I=2iA3VI(L)
SSTANJLL ) =R3TAnSL1)
ElASNCL Il =lNEAte 4]

CALL CaATZr)(ASCHD v a TRUT s e TIUT 04 sFALSZa)

Ki.alnw 50n7
eND FluLz SOha
redlNS 5CnA
kol UAN

cAD REPRODUCIBILIT
ORIGINAL PAG

Y OF THE
E IS POOR
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T ARLP

ARCP
LRCP
ARCP
ARCH
ARCP
ARCP
ARCP
ARCH
ARCE
ARCE
ARCP
ARCP
ARCP

ARCP

ARCP
ARCP
ARCR
ARCP
ARCH
ARCP
ABCP
ARLP
ARCP
ARCH
ARCH
AR
ADCD
ARCP
ARCHE
ARLCP
ARCP
AR CP
ARCR
ARRCE
ARCP
ARLCP
AqCp
AICP
ARCH
ARCH
ARCP
ARCH
ARCP
ARCP
ARICP
ARCPH
ARCP
ARCP
AP
ARCP
AQCE
ARCI?
ARCP

1tz
113
116
115
116
117
e
119
120
121
122
123
1724
12¢€
124
127
123
12a
130
131
132
133
134
125
126
137
12#
114
140
1el
a7
A3
144
145
1¢6
e
{~8
119
150
151
132
152
154
S5
155
17

155

153

150
141
152
142,
1£a
15¢



STORE
STORES
OO AND

REs TToR-

MMATION o
DTSk

AND SAQLRAD

PARAameTERS

LORD ESTINMATD
LECPOTENTTAL
RESORANLE

J. LCERFET AT TS

ETERD.
T SET
ARRANYS TO
ZERO

f-LEﬂ&i
SET

ARRANS TO

2LERO

_?.:’_(\T A RID

STORSS ARD
RETRIEVES ARC
TRFORMATION
OK SCRATCH

ARCPAR
Pape 4 of 4
October 1972

FLLES

(RETU&M )

REPRODUCIBILITY QF THE

QORIGINAL PAGE IS POOR
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'AREAS
Fage 1 of 2
Ocpober 1972

NAME - AREAS

PURFLLY - ‘ TO COMPUTE ThE ELLIPSJICAL SUHRFACT ARDA LYING
i : ' BOTWEEN TwO FIXSD LATITUCTS AND THU FIXED
T LONGITUDES

CALLING ScUUSENC®  XoAREAS{Z1422,TLON)

SYMullL TYFE  DESCHRIPTICN

S 21 oF INPUT = Z2-CONRDIMATE ASSOCIATZID wlTH LATITUDE 1}
L2 ‘ DF INPUT = ZI-COCRDIMATE ASSOCIATED WITH LATITUDE 2
TiiUN . oF INPUT -~ THE .DIFF ERENCE {'IN CSGREES) BETWIIN THZ

T TWO LONGITUOCS

-

SUSRCUTINES LEZD  MINE

COMMON BLUCKS  CONSTS - INTBLK
INFUT FlLZS NQ NE
OUTPLY FILES NDNE

CUUSLE PRECISION FUMCTICH AFEAS(Z14,22.TLON)
IMPLLICIT REALIP(A-H,0-2)
LOGECAL ACTIST _
COMMUN/ZCLASTS/UO I, CTwNFL+DEG2RE«DFSEC
CUAMONZ INTSLKATROOTSE3) e GN AL W AZS0FLATFS0I2(59)
CATA NCT 13T/ «FALSS e/
=a5L0#{21422)
C COMPLTS SURFACT ARIAS OF SLLIFSCIDAL SUIFACES
IF{NUTIST)Y CO TOQ 10
NCTLI S3T=e1RUC .
HS0 zFLAT#{2.C00~FLAT]
CHO =Ae5C23SC
C ZJ50RT(LSC)
E5) sAESG-CSC
Ew ToSUee2
10 RUuTI=LsURTICSURZI =+240¢ ) . . ) 4
hDuT 22053 CATILSQrZ2= 22 ¢E4) : :
ARLASTCACS (4 SCOATLINFDCG2RO*AE #{( 2« R00T2=Z1 =200T 1) /13S5C+850€2L0G ( (
» CwZ2¢ROCT2V/{C=Z1 «F30TL}HI/2CH}
RETURN .

| . REPRODUCIBILITY OF THE
. ORIGINAL PAGE IS POOR

8.0-01 .

AREA
ARZA
ARITA
AQEA
ARTA
AREA

T ARZA

AREA
AREA
AREA
AREZA
AREA
ARTA
ARE A
AREA
ARSA
ARE S
AREA
ARZA
ARZA
AREA

29
30
31
3z
3z
Yy
35
L
37
13
3¢

A
%

a1
1]
43
A
&5
as
&7
af
49



AREAS
Page 2 of 2
October 19872

{ ENTRY.) .

OGP uTE
RADIQS OF
SPHERE TANGENT
TO ELLrpsaiD

O PRUTE
SUEFACE RARCA
OF FLLIPSOLID

(RETURM )

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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AVGPOT

DESCRIPTION
Calls EGRAV to compute Legendre polynomgals for -
geopotential expansion for different latitudes. Evaluates
potential at these different latitudes using even zonal
harmonic coefficients only.

Computes average of these potentials weighting by
the cosine of the geocentric latitude.

REPRODU CIBE
I ‘”’ 1
RHRHQAL,RAGE?;SSR'&@

8.0-63



AVGPOT

Page 2 of 4

October 1972

HAME 7 AVGPOT

PURPOSE ] 10 COMPUTE AVERAGE GRAVITATIONAL POTUNTIAL OF

CALLING SEOUEN;E X=AVGPOT(HLAT) . e
SYMB30L  TYPE "DESCRIPTION
NLAT 1 INPUT = HUMHBTE OF LATITUDE p1v15|nnd USED IN

X b= SCUTPUT - AVERAGE GRAVITATIONAL POTENRTIAL JF THE

AVERACGE POTENTIAL ZVALUAT]ON

\

EARTH

SUIRJUTIRES USLELD EGRAY

COMMDN BLLLKS | CONSTS FMCCEL INTHLK .XYla VRBLOK
INPUT FILES MOKWE ]
DUTPUT FILEZS ACMNE
REFERERCLS '6EUCYN SYSTENME LESCRIPTIOMN?
vOLUME 1 = GEZCCYW DOCULMENTATIAN

DOUSLE PRECISION FUNCTIGN AVGFOT{NLAT}
IMFLEICIT RAeal+e (A-KH,0-2)

UDUELE PRECISICN MCDEL

DIMEINSIUN FCT(Z) : .
CCMMLR/CUNST /0P DTwIPT 4DR AT, CRSCEC

L CDVUON/FMUUELZ INDEXT 4 [NDEX2 Y INCEXT . INBEXS,C5(30433) 4 MODIL(8)
CCNMMUN/INTULLKZTIH-D0OT] THOOQT 2 s THET 2SS s U AT s AESUFLAT«FSN32(50)

C INl

¢ ustE

COMPORZAY /XY Z2{u) s R4 RSOV ISATWIFUGRCE (21}

CCHMMUNRZVRILUK ZXYSQ +COSLAMIIT) s SIHLANI31) oPRWPPSTPLAMDA,
. CPL3E3,30ALRRN{30) TSI 3G)

COUIVALENCE (SINPS TP ({1s 101 (CCLCSPST {2,111}
TIALLlZE CUNSTANTS :

Fl=1+0D0~FLAY

F1SC=Fl*F1

F2F=FLAT®(2+0CC~FLAT}

THZIG=0.00D0

XYZ(2)=Je0u2Q

CLAY=1300DO/CFLOATINLATY

XLAI==50e VL0 +0 L+ 2ZCO&DILATY

U=0.00C0

GNR=0.000

SUFCUS=V. 000

IF{INGEX2sL T2 ) GO TC 200

DIFFERENT LATIILDES FRUM PULE TO PULE

DO 100 LAT=14hLAT
PSI=RLAT#DRAD

REPRODUCIBILITY Of TH
ORIGINAL PAGE IS POOR_E

8.0-64 -
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AVGPOT
Page 3 of 4
October 1972

SINESI=OSIN(PET)Y . AVGHD  S€
SPRSIsG=5Ir S 482 AVGE Lt
CUSH51=u501HT(1+000-5P5150) . AVGP 573
T REL=ACFF 1/DSCKT (I 1S0+F 28 «5FS 1 501) : o AVGE &7
X¥YZ (! =HORCUSES] AVGD 07
XYZ(3)2RHUFSTLES] o : AVGD H1
C COCMPUTH® FOILYILMI LS. AVGIr e 7
CALL coxAV(THoTGWRASAT.ICT) . . AVGD 3
Th IREZ(RETHITESECLSISI) #w 2 ’ ‘ s AVGDR €4
SUM= 4000 ‘ AVGE &S
FIN=C,0D0 - - i : CAVGP 65
DO 50 N=2, 102,22 . AVGR &7
FR=FN42.00D0 : ~AVGPR A
B0 SUM=sLMIFN«AORRNINI*P (T N}¥CSINGL) , AVGR (¢
URU+SUM«CO5F 51 AVGE 70
GMR=GHER+{ GM/ (e SDCETHOTR2) $COSPST . AVCH V1
SUWIUS=sUMCCo+ COSPSI . . TAVGH 72

100 XULAT=XLATADOLAT AVEGLP 7
C COMPUTE wEIGHTEL AVERAGKS . . - AVGR T2
AVGEUT={GMic+L ) /SUMCDS ANGP 3
RETLRN . AVGP TE
€ COMPUTE [w0-000Y FUTENTIAL i AVGP 77
200 GMRSGHM/G30T4cieSo00+ (THDTZSICIETLE2 4S5D0=DCASIDPI*0 423001 J 422 45D0AVGE 73
AVCEFOT=GMR s . AVGP 772
BETURN . AVGPR 80

END : ' . AVGP @)

8.0-65



( EA7CY )

ZAITIALTZE
CONSTANTS

lSE PTEFECEAT
CATETUDES Frecnal
FPoce To Pocd

EG LAY
Compure

NFPOLY NI L ALS

Cornprv7TE
WETGHTED
 ERRGE

BEross
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hAME

PURFJSE

CALL ING SEZQUENCE
SUBRCUT.INES USLE
COMYEH ELCCRS -

INPUT F IS

CUTPUT FILLES

Pagc 1 of 5
October 1972
EIAS
IC EXTRACT B1AS STAQT = STOP T1#IZS FROM CATA AND
COUNT BIASES
-]
CALL BIAS
KONE
FPARAM CEPHEM PREUUK FLXOLK VP 3LOK
NONE
AONE

SULERLLTING BlAS
IMPLICIT Keflxe |
LIAGICAL®Y VEFCHNS
‘LOCICAL TROSTA
INTLGLR®*2 MTYFE«N
INTLGER KedhO
HEAL BlASO.1ASSG
CEMENGLIN ling ] 25
COCNNION/ADARAMZ TINE
oAl B MU A E Pt A D N
LoMMUNPRELBLE LAY
M HHETYP {2 ) CHAN

AwHO~2}
FREPROs YIMING

MEAS sPRETYP, CHANEL BTYPE JBSTAND s [STANO

3)
AR-INDAPIohUIhS\NSTSTA(Z)oNGP&%C.hOQLCl(4'
.ijuidi-blbldl.burmva.xbla,M|rHL,NmrnJ'
ELWVHFCHNFERPRCWRECKD

CCHMUN/FLXULK{ESTRT(QOO!-CSEHD(GOO)'BTY“E(?OO)

COMMLILVROBLOLRKZETASCISA0 ) W BT AS
YoUulvaLuNCe
ODATA TPASS/0s 1E-1/ J
IF{(holASe G e NCFARC) RETURN
IFLISTALE. O} FETURN
TWGSTA=SMTYRE
TIMING=zer ALST o

IGSTA*ISTAhu(iqTA)

150 90 10U =143

CHZCK FLCR CURRENT ETAS

100 NWEBIAS(EI=V
DO 1200 I=1.NUO1AS
IFCIUSTACNZ SIZTANOC(LIY)Y GO YO
I1=ETYPE( D)
IF(I1eEus Ol
1IF{TINMING)

GC TO 179
GO TG 1800

IFINMTYPE s GT e 20 AND WP MTYPELEOW11)
G
12C0
GO TO 360
120042C0.700

IFAMTYPCeNE« (L=t 1178387 })
IFCCAYsLT«0sTRI(INY GO YO
IF(CAY LT 35200011
IF(uSENU( 1 b -u51RT{1})
BSTRT L1 =0AY

BSERL UL )= UAY+TFASS
IFLETYPLL T =8 TYPE)D

175

200

200 GOy

e CGTe2% aAND CHANEL o M

SGLS0D J.BSTANDISOO)

N ISTA

1200

GO 10 173

T0 12C0

.

S004€00

8.0-67

lALsTu.rhB[As(Al).(wcwul.mai!Aoteﬁl.(w WAZ I NWBIAS{ 3))

BIAS

$BIAS
HIAS
21AS
BIAS
81AS8
Bl AS
HIAS
BlAS
$iAs
i as
BIAS
HI AS
HIAS
S1AS
BlAS
B8IAS
BIAS

‘BIAS

BIAS
B1AS

BIAS -
B1AS

BLAS
DBIAS
B1AS
BILAS
B1AS
Bl AS
HIAS
O1AsS
BIAS
BIAS
BIAS
0D1AsS
DIAS
Bl1AS

N AR P
e L LA ® SR R = s

LR N oy oo



400
500
£00
700
800
$00

<1000

€ ACO

1100
1200

HEWTB =0

GO 1U 1200

KEWEL=0"

G TU 1200

NEwc2=0

GO TJ 1200
IFLLAYe LT eLSENC{TI4TPASS) GO YU BOO
GSERI(II=BSERCLII+THASS

o 10 300

LE(aTYPe{l}=MTYPZ) S00,100041100
HYwlo=l

GO Tu 1200

MNEWEL =1 .

GC 16 L2000

N¥w H1ASES

NEwWE22]

CUNTINUE

OO 1300 1=143 ' -
1l=hwblasCl) )

€ INCREMERN pIAS COLKTER

IF{lleEL.U} GL TO 1300

€ SAVE NEw EIASEs

[IF(RUIAS e GE s NGFARC) RETURN
KRATAS=NATASHL
BIAS5C(inelAS)=elassclll)
BIASGIN3IAS ) = 1AS0(11}
ETYFE(NSTASI=EIYPEL(IL)
BSTRTINGIASI=ZLAY

BSERD (U 1AS IS LAY +TRASS

RS TALGHIWS MRS FRIDST A

CoinT i vt

IF{ HUT«TWwUSTA) RETURN
TIMING= e THUE »
YWEST Az F AL SE »
1BSTA=15TANUICHEANEL)
G0 10 120

END

8.0'68

BIAS
Page 2 of 3
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BIAS
BIAS
DiAS
PIAS
AaIAS
BIAS
BIAS
ajASs
nias
21AS
BIAS
HIAS
31AS
21AS
31AS
piAS
ILAS
BIAS
B1AS
BIAS
BIAS
BIAS
BIAS
RIAS
BIAS
BlAS
B1AS
BIAS
01 A5
DIAS
BiAS
BIAS
GIAS
Ol1AS
HIAS
BI14S
DIAS

Yo B BRIt B BLA AN o - 4 B 4= N4 - S

N owe © DD BN



BIAS
"Page 3 of 3
October 1972

A zurey ) .

GHEcry rFok
Coecal I
- Bxas

AdD AlEw)
Brases

TACREMENT
Brags
CoUANTE A2

SAve A/ea)
"Bra<

( LRETOLA )
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BMTWRT
Page 1 of 5
October 1972

. : Y OF THE
EPRODUCBILE S “o00B
PAGE T
RIGINAL -
NHaue BMTWRT
PURFGSE } " 10 WRITE QUT E~MATRIX

CALLINQ SEVUENCE  CALL BMTWET{SUMI »SUM2, INDXCS ¢ GPNO+GPYALD GRS IG
- ) ’ ESTARCLISTAND WSTAXYZ WFILEND)

SYMBOL. TYEE ° DESCRIPTICH

suMi - DP INPUT — KCRMAL MATRIX IN VECTOR FORM

(13

SUM2  DP INPUT = QIGHT HARD SIDE

(1}

INDXZS  1x2 INPUT = IKNDICES CF ADJLSTED GEOPNTENT1AL

(3.1 CCEFFICIFENTS

GENO I*2 CINPUT - LCCATICNS OF GEOPDTENTIAL DARAMETERS Ih
(i} t KRGREAL M2TRIX

GPVALD OFPF INPUT = A& PRIGRIL =STIYATZIS OF GEOPQTENTIAL

1) CROEFFICIENTS

GP51G6G up INPUT = STIGNAS OF ADJUSTED GIADOTENTLAL nanAmsrzns
(1) ' ' )

SSTAND 122 - TNRPUT = MASTER STATIIN NUMATRS FOR ESTLINATED

(1) . _ STATICONS

I1STaND w2 LTNPUT ~ STATICN KUvMLIRS

(13

STAAYZ DP °  INPUT = STATION CODRIINATES

{3411}

FILEND 1 DUTPUT = FILZ NUV3ER FOR THI O-%ATRIX TARE

SUBRGUTINES LEZC  NUMAR2

Cc‘q-‘r’cf_N ZLJCKE APARAM CPARAN CSTAT CSTINF FLXI‘jLK
INITEK INTELK prIORI TPEBLK VREL K
INPUT FILES NONE )
QUISLT FlLes BHATYP — CUTP
REFERENCES SGECCYN SYSTEMS CUSCIIPTIONS
VOLUMT | = CIZ0OYR SICUMENTAT] G
TGEIDYN FEOGRAYM CREGATIONS OIGCHIRTIUNY = APPENDTX €

VALUME 3 = GTOCSYR DOTYUSNTATI ON

8.0-70"



SUIRMUTIKE BMTWAT(SUME JGUM

Tlll"’!‘T\T IT "('
ah fils

Page 2 of 5
10ctobcr 1972

2 INCXCSGPNDGPVALS»GPSI G+ ESTARD

»

-

L)

WRIT

LAGSLL 1) 3 (INDXCR(14K

ISTANC »5TAXYZ FILENC)

IMPLICIT REALEE (A=1,0=2) o

LUGICAL CHPGRREPRNYAT

INTLGtkkc GPRPHC +SSTARD, ISTAKD, INDXCS

INTEGLK
QUT P FILEND

REnl MATRAMGFESIDGS1G aTSLNT

BIMENSth‘SLul(I)vSUHE(l)aIPDKCS(3.1}aﬁﬂNﬂ{linPVALUIJ)oGPSIG(!}c

ESTANT(I ) « ISTANTDLL) +STAXYZ(Z.1)
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P~ N BT S BT R R

-BMTH 112
SUMY (T JI=SURI{lJI/7GPSIGII) BMTr 113
ldsIJenoin=11 pATH 114
CUNTINLE ) paTa 130
SUM2(J11=SUnZtJLIZGRSICLT) puTY 116
CUMT INUI CBMTW 117
E=uGreCia-1 BHTYW J1E
CO- 30 [=1,K pMTy 119
1PLUS1=1¢1 auMTH 120
EO 20 J=IFLUS 1 NGPCTM BuTY 121
1F (LavonlttelS e AdELOJY) CD TC 20 BT W b
NYEMP=LALL(I} BTy 122
Lascu{Ir=LAuEL(d) AMTw 12¢
LAUSL (U} =RTME aMTY 125
KTEmpP=1hEn(]) - AMTY 126
ARUW LD YIS TROXCJ) - o AMTw 127
JEua CF)=nTEMP - AMTy 12¢
TP avAaLLE(L) . RMTy 12¢
vaLuc{ D) =VvALUELY) BMTd 130
vaLutt g} =14ve BMTY 121
LUNT NG emTd 132
TChET INU . ) AMTw 133
1F {nMASTaL-eC) GN TO £Z ) EuMTA 136
STATION ALJUSTHRENT TERNS TO B=WATHIX AMTE 135
I1=NU 1= J4NNAST-NGPCOM BMYw {3&
L=0 BMYTH 137
Cu S0 I=1AMAST GUTY 128
L+ . - , -
'TFl(;UJJHE(L.ESTAHO,NSTEST).E0.0! G TO 490 ﬂ::: ::é
KaNsPCCA+(]I-1)x2 oMYy 141
DU 50 J=1.3 ' BMTY 162
LAUL Ll JrKIT(J+31®1CO00+1STANOIL) BUMTH 163
ladﬁ{J1K)=llfJ+K BT (2.
VALUEL R I=STARYZ0J L) BuTY 162
CURT lisL = BUTY 145
CORT Ihu i ENTw 147
IF (wNmA>TALT«E) GO TO EE. AT 1‘;_3
KR=HGRPOC4E RMTA 103
L3 (NMAST=1) ¢hGPCOM ouTW 180
CU 537 I=xsLa3 ARTe 151
> 50 J=l+3 . =
_E: (LABCL (1=2)eLE-LABELLJ+1}) €O T3 36 3::: :;2
D0 S 1J=1.3 AuTy 15
11=1+14=-2 OMTw S
BTN ES SV BATH 1S
ATsMP=Lapel {11 BATY 1S
Lascd I1I=LADRL LD BMTy 1%
LALSLEJL =TT MR MTy 1
b a1 1) REPRODUCIBILITY OF THE pare 1%
[haatl1d=1500 001 QRIGINAL PAGE IS POOR aMTy 14
IRsw I Ly =nTiME GuMTy 162
ToaP=vALLE(TL) BUTY 1553
varuc{ Il )=viluc (1) Ty 50
vaLuot il r=rivp AMT® 135
wunT i O9TwW 14
CuinT ltduz q”fw 157
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SLLMENTS, OGAG, £ SOLAR RACIAT ION

LemP AnNM=taNSAT—HCIN

CO 40 1=14NSAT

IF (SHAC{1}sLEs0) GT TC €1
L=+ .
LancL{(L)=221+172%1

CIRDVLL Y =hEAT £ 4+SRADLT)

VALUELL)Y=eVISE(T)

IF (A0ZRE11al.0.0) 60 TC 62
L=+ -
LasIL(LY=111+100Cx]
IRUR(L)I=AEAT=04+A3D2T)
VALUZ (L Y=C0{1)

IF (ADDRC{I)aLESDO) GO TC €3
L=L+1 ’
Lante(L)=112+100%]

1 e L }=hSAT+E+ADDRDLIT Y} -
VALUZS{L)Y=CID0Y)

SLC VO Jd=1.46
LAoclletJ)=100=1+)

Jleaw L+ )=3+41L [-1) =5
VALJe (L JI=TLENO(I, 1)
CuisT Inui

L=L+o

CONT I RLE,

C PRINT u-Matalx LABELS

IF (PmadAT) wB1TE (DUTE,20801)

BMTWRT
-Page 4 of 5
October 1872

MLITE (ANATTOY SEATYOLF), 72000, (1237 {T1,T=1,NDARY]

1F {FPahaAT) wiklTE (QUTR,200C2)

1F (ftaiNdaaT) WRITE (DUTT 103001 (LAJEL(I)I=1HPARN)
C PRINT U-4ATHLIX Y K0&S :

IF (PrhAAT) aRITz {QUTP.2CC0C¢)

Cu 130 J:I.hﬁhwm

Cdl=lRoat O

oMaATx{]l I=3UHZ{I1)
Cu 11C I=1.HPARY
Ji=lwrunll)

T INGANTIINCET e LY Y #MAXO(TT o JI1)

EMATHRALCL+11=30LM10TJ)
CouNT 1=

CwrRITE (INATTE) RICTYR( 21, (BMATEX(TY, 151 0NELM)
I {onnMET) AR ITHE (DUTE,1CCC2)

PALAMLTIZA IJENTITIES
CoxTinus
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LAGBSTE (Y d3MATRXC T e T=1 4y NEL M)

TAMT W

gure
BMTW
BMT A
oMTwW
B Y v
FRMTW
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Wil TE (INATTEY a=CTYP{A) e bYATHNC s DNy NPARMG (U ZER D+ 1214 7) o CODE ( MATHAMAHNT &

IF (PanMaT)r AFITZ (QUTFLI001110
ARITE (3MATTIE) RICTYPLEY,LLAFSL{L)+I=1s0PARM)
IF (PnihMATY AGITI (CQUTEL2C002)
1F (#Pe-RYAT) wh 179 {NUTE, 100121}
SITE {uMATTRY ITCTYO(EI L (VALUWE(T )Y I=1 snPaRM}

C PRINT 2 TslLes RUCORDS

If (kanndaT) wFIT= (JUTRPL10017)
wRiTE C(INMAYTO ) BoCIYR 70 (/AL FTTal=1,108)
Wl T L aMETT) 2=CTYO{ 7)), (ZTRAWI=1,.14)

Elie FlhLz ewtrTTe
FIL: tadarjuingel

SRATHC ¢NPARM
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wRITE (OLIP.Z0C03) BMATNUFILENDEMATTR i ' : euTy 224
RLTUKN - auTw 22%

£9001 FORMAT  (f123=MATRIX NGe®v 16" WITH ¢ 18,° RG4S AND RECPRESENTING® . AuMTy 224
. . Jos ¢ wEIGHTED URSTAVAT IONS. '/} e ) O H4Tw 227
13002 Fardal ((I5X7010Xc13)7)) ’ BTy 225
19602 F detind {1x.15.10015.6.1x.-$'.7015.0/(22x.-*'.7015601: BuTw 227
10011 FORWMAT (¢18-MATRIX NCetelbatat IG5 A-pKION21 PARAMETER VALUSS. '/} H¥TY kie
16012 FuURMAT ((aX,.B2010XsI507)) : ‘ o G4ty 231
30012 FUORMAT (2 (2741808015060 ’ ’ aute A2
20001 FUKIAT € FCEXPLANATICN CF LAGEL SP /71 "GLODITELTI ALY s AX e *CINMI Ty nATe 233
° 4x,-xwumn-/zx.'ccctF1c1£MTs'.ex.-stw.u)-fax.-euMwN'//ax. 4Ty 2386

. S3TATICN JJJJ"BX.'X(JJJJ}‘.BX.'GJJJJ'/:X.'COORDINATES'.9X. vuaTe 235
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. PSULAR RADIATION ' SX, TCRPICXa 1301/ /71X T2RAG CONSTANT® 47X E4Te 237

. FCL ¢, 10K 72110/ /1%, 'ERAG DOT CONSTANT® 2+ 3%, ¥MTr 23F

. 'CJD'nxXo‘RlZ'//lXo'FUSITIOB'.l&x-'x'.llx.'IOI'/EK:'AND'.ITX.' dute 233

e 'Y'ollx.'lOZ'/IX.'VFLCCdTY'.SZX"Z'.IEK.'193'/1X.‘VECTURS‘- avty 2L

& IJAp'XCﬂT'.9Xs'10ﬂ‘/21x.'YDCT'.EX.'105'/21x.'ZCOT‘-BX.'195'/) aATa 241
20002 FJUrMaT (78X, ¢CCLUMN LATCFLSC/) . BWYw 242
23003 FuRMAT (28X YRR AMETER LACSLS Y /) ' . OATw 243
2300% Fussat (*C MO nT s TR, R L CFT—HAND 1, 2X a0 [ 1=t ¢ NORMAAL B=MATRIX F. suly a4
. Wl T/ LAGSLY WYX TSIDE s EXe TN YTy PeE
29005 FUAMAT (119-MATREX NCe'eles! HES BIEN WHRITTEN UN FILE NOeteld, aMTE Ple
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END ' gty 2&n
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NAME

ENTRY POINT

BSCMP{

BrComMp

CALLING SEYJEMNCE

SYMPDOL

ATWA

-

TYeg

5o

(NEFIAS, 1)

ATwr
(1)

BTwO
(1)

ETIME
(L

S
(1)

SUMZ
{1)

NEBI AS
RESTNO
(1)

NP ED
(1)

PETYDEC
(1)

PARNOS
t11

CaLL G STYITNCFE

SYMOSL

fulas

SESID

15

L4

~ND

Pl

Ixd

142

r*2

1x2

12

Ty ne
Y

hls]

RS covo

PURBOSE
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October 1972

INITTAL T7ATION

TO COVMPUTE ELECTRAONIC BIASES AND CORRTCY NQOMAL
EOQUATIONS FOM EXTRACTINN OF THT FLICYINNIC HTASFES

CALL 3SC%PICHTWA.HTWD.HTWJ|FTIMT‘SUMI|q4u2-NEBIAF-

BREATNANUMPTE N TYDZ (DARNNS)

NDESCRIPTION

SCRATCH

SCRATCH

SCRATCH

SCRATCH

- VECTA? 0F SUMS TF PIOUCT NF 3145 PARTIAL
TIMES WS IGMT TTIM™S DARTIALS 77 ANJUSTED
PARAMETE DG

= VECTO® DF SuMs NE 020Gl UCcT NF BT AS DAFTI AL
TIMES WIIGHT TIWES RFESIDUAL

= SUMS OGF WwWEIGHTS

- RIAS TIMF ARTAY {ISFD TN DETTEMIMS STARTY NIF
NFW PASSFS-

INPUT/Z0UTRUT -~ NORMAL MATRIX

INPJT -
INEJY -~
SCRATCH

INPJT -

INEST -

CINPUTZOUTRPUT = IIGHT-HAND S1DI 0IF ND”“AL.EOHATTHNS

MAX MUY NUMRS® JIF FLEITRNONIC 21ASFS IN ANY
NNE PASS

FLFCTREONIC B8T4AS STATIDIN MUMRTD

= ARIAY FOR CIOUNTING T4 NUWMITRH D=
MEASUREMENTS [N THF PASS

cLEcTRavtC Rias Typs wuwarrsREPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

MEASUREVINT PATAMITER NUMIZIRS

CALL ASCWOCTINTAS,PESINGSIGTINI 400X (L TNNIR)

NESCRIPTION

INEUT ~

INPYY -~

TLECTHRINIC OIAS [N HYUAFR

METASHIDTVWTNT DE SINTAL

8.0-75



516
TIer T

PKRY D
(1

LINNER

CSUARDUT [NES
S COMMON PLOC
INPUT FILES

CUTOUT FILZ

SUFRROUTINE

Iy

np

4

-

BSCGHP
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October 1972

INPUT = MTASURFMCNT SIGMA
INFUT = TIME NF MTASUIEMTNT R
INPUT - MEASURFMENT PARTIALS
~ LOGICAL SWITCH == (TRUT, = LAST [NN=®

INPUT
’ ITERATE TN

JSED STALIFRZ2

<5

=

AP AT AM CPARAM
NOMNE
MONE - -

ASCUPIILTWA,BTWN, RTWR (AT IYE,, SUV Y, SUMZ JNTOTAS,BESTND,.

¢ NUMICK . AEZTYFPZ , PARNDS) .
. COBUMIT Gy NERBTAS, MESTNONYMAFR, AFTYRT ,PAINDS)
JMELICET REAL*2 (A-H, (-2
LOGICAL CHPGFR,LZL INNIP JARCPAR
PAHNIDS s 8= 3 1T s UM REL ¢ HEFTY R E
2LENUY PAR MAX
REAL HBTIME T IME -
DIVMENST AN ATWAINTS[AS 1), RTWRL 1) ,RTwo (1),

INT EGEW
IRTEGED

x 2

. BTIMI(1I IS4 0 1) 8NMM201), 0D {1),

. SAAMIS LY AESTNDL L )2 NUMBER{ 1) ,ROTYPTE 1)
Cn”?DN/h“AﬂAH/!NPAR.INJLEI.N%Yﬂ?A.RGIAS.NSAT.VGDAG:.

. RECNNT s HPAPAM NATAGE, PARNMAX
COMMON/ TP ARAV NG TA N AS T ,NOGTFEST 4ROV, 4RTAS,

. . O MGRPOLWNPGCZ W MGRPCAVy NOSF STy CHOGE L " 1

. LIAT G MODCN KRNDENST o RTIDST o NTIDE N, %NS W,

. NCORIST JNZCONHS

INPXNC(T ) =ND M= [=] )= (1%([-11}) /2

C INITIAL IR
NST AT
RETURPN

= HDIM « ZENMAST-HGPCMM=NTINTN+]

ENTRY AZCTIUD(IRTAS +RESIDeSTIGeT TUFJPMPXL, LINNED)

tar =1
IR2 =NA1

IFLINIAS.FO.D) G0 T3 SC 0

1EHERGT
_ 10:=[31
€ IF wmy pask

A5 E

15

=$aAS

REPRODUCIBILITY OF THE
ORIGINATL PAGE IS POOR

STARTED. SOLVE FC2 ALAs Ay 203yvIdUS 2AS85,

IFETI 47 AT ET IS IRTAS Y+ 41 7=301) A T 809
COSHUY O INTC KO YVAAL FQUATIDMS FOR FELECTRONIC RiASCS
130 wT= 1,007 (510:5(G)
NV ACRIT 41as =rmpea 2 { INTAS) + )
P=) AR AX
R RN R N

anopts

8§.0-76
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AsSCn
RSCO
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RS5CO
necn
ascn
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BSCO
BSCO
RECH
RGN
geCO
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#scn
RSCO
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RSCO
fSCO
ASC N
RECH
ReErN
RSO
nsco
BHSCO
Ao
ascn
ns N
HECO

ascn,

ascn

72
79
B
f
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Bs
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RS
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Gl
oz
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Lofe
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IF({1.C3.2) €N TO 220 Ascn
CBTWA{INTIAS JISOTWACTBIAS, JI+WT Do) R&ECOD

200 CONTINUS ascn
BEISD(IBTASI=FTWDCIRIASI4WT=RESID RECO
RYWA(THIASY=CYWO(I ATASY 4w T e BSEN
BT1ME(1 11 aAS =T [ME ARCO

.. RETUAN . BRECO
590 ARCPAP=ISTAPT(GT NI M (0P 4 aNOT. L INMER HSCO
690 S=0 gscn
N=MUMAE 301 91) ascon

. IFEH.LE.TI G0 TO 123C ReCA
C COMBUTE A1AS . HSCO
ATWAL =], 3N /2TWH (101D BeCn

Bl AS=DT ST *ATWO( [B1) esco
ISTA=RFITNO(ID) nsco
SIG1=DSI2T (DFLNAT{NI®ETWRL) S BSCO
MTYRESATTY DR ([81) BeCn

PRINT 2330 ,15TA~TY3F,01A8 ReCn

2C00 FOSWAT(')%xwxss STATION L3, * TYPT ¢, 12, BIAS =',625.145) asrn
C UPDATE SYAYTSTICAl (N NAMATION _ RECN
CALL STAIT2LISTAMTYPLISTIGLe9IAS, MNyHTATY AnCcn

€ COPRICT NORUAL M2TRIX RaCN
DM Q23 f=1,NDAPAM HaCn
SUY=RTwAL D1, 1 eRTHAL HSCN

DN 700 K=1 (NPAFAM ARCo

L=2+K BSCH

TO4 SUNIILY=SUMIIL)-SIMERTWA(IR1,<) . AscC
SUN2{E)=3UMZ (I =SUMsxBTHD(IRL) BsCQ
ATwA{[P1.1}=2.00C |scn
[F(ARCPAR)Y GG TN 9CD RGCA

DO 8279 <=NSTART . HNOI™ pacn

L=J+K HRCN

BOL SUFIILI=SUMI (L)=SUM*BTWA( 181 ,.X1 RaCN
GIT. J=JeNDi A =1 RECH
19 (APCBARY GO TO 1220 BLCO
JTINORN (ST ART ) BLCn

DA 1165 I=NSTART WNEIM ARECD
SUMRTWAL TH1,1 YxRT WAL ReCn

DO 1230 K=1+.6D101M4 ASCO

L= J+K R5CO

1608 SUME(LYI=SUMIIL ) -SUMe3TWAL TH1 +<) BeECO
SYNMZLI)SSUMI L]} ~-SUMEBTWRIIAL) _ gsce
BIWA(I9I I )=u.000 | ReCaO

1190 J=JaNol 1~ WRODUCIBILITY OF THE pecn
€ 7FHTY SUNMMING ADREYS ' IS POOR Racn
1222 ATaA([F1)Y=3.000 gngn}nQAL‘PPﬂ}b s T pero
BTWE{IFL)=0.000 _psCA

AT IYE{I=.1=0.0 BeECH
NLIMDER{ [ )=0 HoO A
IRI=18. + | : pacn

C IF LAST CAL_. TR ARC, PRINECSS | AST DASS F2 FACH 1TERATIAN (AN T &~I)nscn
tFLIRL, T, 172) 60 TN &7 peCn

C AFYFD L PAARTS COMP_FTFE, €eTU2N 1€ LAST CALL I [TEDATLON acen
IF(1AlAY. N2} ROTAINM acen
[RL=1Rs R&CN

C SAVT T IWT NS LANT CEASUIFRMTNT T CHUCK TR DITOIIMINT Y9Tw FASS aaerq’
LLL IR SR O R D O I B e aor -y

[E AN I B wer A

LNy ween
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NAME

PURFOSE

CALLING SLUUINCE

SyYyMoIL

IADCK
€131}

1GIAS
(1)

BUIAS
{1)

KSUM
(R R

HNSUM
(1}

PLHN
(1)

I5TARD
(1}

ENV
1)

SUMl
(1).

GRIPAR
(1)

INCXCS
(1}

SUM2
(1}

X¥Y2516
()

XFIT
(1)

Xy £

TYPE

Ixz

Do

o>

I=2

op

op

DP

12

oP

opP

bpP

CBROWN
Page 1 of 7
October 1972

CafRCun

10 SET UP VAR IAGSLE STCNAGT AKRAYS ALD TO
INITIALIZY SUBROUTINE S USING THL LT ANKLYS
]

CALL CHROWN(TAECDR, THI 25.0P31LA5KSUMNSUNY LM
TSTARU LENVSUML  GRPATL TRTACS 35U,
XYZSIG;XFIT.XYL'PHPXU.X!.PthUS-JHNSEG
DENCUON+CHLM¥, 3142

LESCRIFPTION

IHPUT = ABRAY CORTAINING ADDRESSIES OF THE VARIASLE

STCRAGE ARRAYE .
INPUT = VARIABLE STORAGE ARRAY N0, | FUR BIASES
INPUT = VARIABLE STORAGE ARRAY WO. 2 FOR BIASES
INCUT - YARIADLE STLRIRAGES ARRAY MO, I FUR STATISTICS
INPUT -

VARIABLE STUORAGE ARRAY NJ. 2 FOR S5TATISTICS

INPUT = VARTAELE STORAGE ARRAY M)y 1 FOR STATIONS

INPUT =~ VARLAHLE S5TORAGE A<RAY NJs 2 FOR STATIUNS
"INPUT ~ VARIAHLE STORAGE ARRAY NUs 3 FOR STATIONS
IMPUT -~ VARIABLE STORAGE AQRAY NU, I FOR NORMAL
COUATICNS
INPUT = VARIAELE STORAGE ARRAY WO, 1 FOR PARTIALS
INPUT = VARTAPLE STORZGE ARRAY Nde ‘1 FOR
GEOPOTENTIAL
INPUT = VARIABLE STURSAGE ARRAY MJe 2 -FOR NOIRMAL
FOQUATICHNS ..
INPUT ~ VARIABLE STORAGE ARRAY Hde 4 FOH STATIONS
INFUT - QAR]AULE STOQRAGE ARRKRAY Nls 1 FOR INTEGRATOR
LY
INPUT = VARIABLE STORACE AXPAY NJde 3 FOR S5TATIONS

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR ‘
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(R
FUPXo
(1)

X1
(1}

PAKNUS
{11
DENSE
C1h
DERCC
(1)

CSUM
(i}

EHIAS
(1)

"op

oP’

Is2

op -

e

Ix2

SUJRVUT INES WSEC

COMMOl S CC

INPUT FILES

A=

OUTPUT FILES

INPUT

INPUT

CINPUT

INPUT

INPUT

INFUT

INPUT

CLEAR

STALFI
ESTIMI
TRUEP]
CosDTl

VARIABLE

VARTADLE

INTERFOL A

VARTABLE
NUMBZ RS

VARITASLE

VARTIAELE

VARIABLE

VARTAELE
BIASSS

RSCMPY
VEVAL ]
REESPR1
ARCPAK
PREECC]

CPRARAM

STORAGE

SYOR £GE

T0R

STORAGE

STOR AGE

STURAGE

STOR AGE

STORAGE

AQHAY

AR AY

ARAY

AthY

ARRAY

ARRAY

ALRAY

COMAD]

F1

SURINI
ODATRD]
. SQANT

CONDUT

Hile
NOs
e S
Nl
Wde
ﬁDt

NOe

CBROWN
Page 2 of 7

Qctober 1972

2 FOR

FOR

- -

% FuRr
I FO=R
& FoR
3 FOR

1 FOR

ORaTTL
PDEM?
DRAGI
GRIHRAL
TwOST1

-
L3V AT

PARTIALS

PARAEZTOR

DENSITILCS

DENSITIES

STATISTICS

ELECTRONIC

PROCS
COYPAR
CLZAR?
NONAKE

.

SUBROLTINE C3FCAN(TADDR THIASESTAS (KSUMINSUM PLHN, ISTAND ERV, cERc
e T SUME s GRP AN 2 INDXCSs SUM 2 XYZSIG v XF ITeXYZ 2 PUEXD 4 X1 (PARNDS , cRRrC
. OERSE s DEMCCNCSULAMGESITAS) CORC

IMPLLICIT REAL*E {A-H,0-2)} CHRO

CIMINSIGON TADDRIT &I IBIASITI I BRIASTLY JKSUMIT Y e NSUM{LYsPLHN(T), cnno
.. ISTANULL 1 ehVE114SUMI{I) s CRPARIL )4 INOXCSILIHaSUM201 )y CBRO

KYZSI1GUL s XFITOLD o XYZL1) ¢P¥EX00 1 14 X10 1) 4PARIDSET ) +DENSE (L} cusn

DIMINSTION DEMCON{LI ) COUMITI+FBIAS(L) ¢3RO

INTEGER®Z TEIAS, [STAND, INDXCS. PAPNUS.EB]AS . CBRO

IRTEGER E5TSTACOUN ’ cane

LOGICAL CMMGPR . CBRO

AEAL XYZSIGeHMEALL +OUTCON cRRO

COMMUNA AP AKAMZ INPARGINPARISNEL AS+ESTSTAWNSAT (KD AIIC,HMOREC L s NPARAN , CURO
. NEDIAS T MAXPER cAangQ

COMMORN P ARAN A BRSTAHMAST  NSGTES T NI M MOT ASNGPCT JNGPT2, caRAO
. NGRCIIM HCS ST CMPGRP s LIML oL IMZ W NCTN G HIENSTaNTIDSTINTIDEN, CBRO
- IS s MHCIRET W RECONS cpnon

COPHuh/CUNUUIXh"‘ALL.OUTCUN.VIAHUT MAXOUT s LEITRES s MAXKSAT, MAX2E N, CRRU

gl?IPRODUCIBILITY OF THR
" erAL PAGE 18 POOR
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CBROWN
Page 3 of 7
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- »

o NSTARTINEQ“M)‘\QTVAR@ TONDER(MARCS , HSTARD (LSTART (A1) cChRD 1‘12
COMMOMSCHTINF /R AGKNGI283) JULEAGE CunRC 112
COMPNUNAVRUBLUAZCOSLAM{OG) «PR{10%D) ) ) ) coald tl¢«

€ CUMPUTE INOICCS OF STARTING LOCATICNS DF DIFFURINT ARRAYS YU ©F U3ED <00 11t
NBOIARESNIUIAS . ) canc tief
[31=} : ‘ ¢ ceen 117
1B2=Ii+atrlps ‘ ) S CuRC 117
Tu3=]02¢a MBI AS ‘ . T CoRi0 1%
MSATAZMAXGAT « 3 : - cnRc 120
IHA=[uI+sx{ M3 JASIMSATI+NCSE ST . . Cean . 12
Ieh=lbates{ P IAS+MSATIENCSEST) ’ : coanrc 122
IE=ICo+NMAT AS ' CURG 127
IR?=[{lu+Ma3lAS T CORQ 120+
IC1=1E34¢a®{ N3 LAS+NSAT3) ' T ' CozC 122
ICE=1eq+4x (MO [ASH+MSATI) ) canrD 124
IC3-IBE7+MA]AS+MIATI Carn 127
izei=1 ) _ ' CRI0 125
IBCI=S 18] #MATASHMSATS ) . - CaRg 127
IBDI=3CL 4NCSEST - . €HsrQ 120
1802z 1801 +NTICET . Curo 131
YaTAS=MALAS4MEAT3 _ o CHRO 132
NSTAT=NITA+ ¥ARSAT . ) 230 133
IP=] ) CHRE 12«
IL=IP+NSTA+L ) - C3RT 13
IH=1L 45T A4 L _ ] conrRge 1322
INSIH+NST A+ L ' CLHC 127
[P0 hemSTAL] ‘ . cepRd 122
ILGSIFU+NSTEST . . cano 135
IHO=ILOANSTEST : CHRO 1¢Q
FVTHERFSIHO+ RS TEST cere 121
ISTi=1 : ‘ . CERD 127
IEET=ISTANSTA+] - ) CerQ 1282
I.0C=a1CST+NSTESTY crRO 1oe
' IENVI=] . . CasRC 17t
[EMNV2=IENVL 38 (NSTA+L) . ' chann 144
ISNVESIONVZ+34INSTAL) cosc 1
IsuMz=] _ "CORO 143
ITTL=1SUMZ+ND LN ’ : CARG 126
IDELTA=ITTL+NDIM CanD 15¢
[131¢C1=1 ) CorRg 131
[51G2=YeNSTESTHISIGL | CuURU 152
151G mNSTEST4ISIG2 cano 152

IS ICA=GNSTEST4]ISIGS i conc 1se
I1SIGCI=6%N3TESTAISIGE . CORe 155
IXF1T=1 CBARD 185&
FFCTI= IXFIT+O4NECNMEIMAXSAT : : . CHRo 137
1STRCS=3sNCScsTrl "cuno 1= e
IETxy2=1 ' ' . CBRC 1%¢
ISTXYC=ISTRYZ426(NSTARL) . CBRAE 150
1xE=1 . CHRO 141
IPXPX0=IXIto TY F THE ) CHREC 182
LAREA=] ' yCIBILL ee 1s

) EPROD 1S POOR CGRO 153
[CERTR=1ARE A+ A $RDEN PPJ}E - cORC 15e
IECLNIﬁICJAThilR‘NCFN Bﬂgﬂq ' CARE 1&F
TIDENSUS B Ce KT 42w NDELST - ’ ) . CtRO 126

1T

IDENSZ=TDENSOANTICSET CORG

8.0-80



JOSIG=TUENSDEMTIDENENCONST
1050 u2=1D51C+MTILIDST

CICSLK =]
CINMSLMAZICSUNANSTATEMAXSATELEASE®L O

INITY

LOAD

ILSUMSIMSUMENSTATEMAXSATHLDASE %6
I3TuAa=]

t2Twul= loTnAGwvholwﬁhrEIAS
FATau=l T+ 4 NEHTAS
TOTIMES T TR+ 4ENERTAS

19ESTA=SIOTI Mo+ 2sREETAS
IAZIVYP=10beSTALREDNTAS
[NUNMLDIR=TAZTYPAMIT ] AS
NCLEARZINUMUEREFZETIAS—]
IFINEULAS«GTL ) CALL CLEARP(MEI&S
NP ARSI UNMXLE

NETAL=NSTAT]

MSTART=ND IM=NWASTx3=NGPCOM-NTIDEN
1ALIZE SUoRUUTINTS USING VARIABLE

MNOLEARS L)

CBROWN
Page 4 of 7
- October 1972

STIRAGE ARPAYS

CALL CATRDLI{LEIAS,I2TAS, SUMT . ENDXCS SUMZLLNLAS
CALL SOANTI(PLINUIM) s XYZSIGIISIGE) « xYISISLISTO2) W NYZLLISTXYZ)

FubNOILY s 15TANO)

COMMACH PARAMETER [NFORMATICN INTO

{IBESTAL)

hNV(lENVlJ’ENV(IENVZl-ENV{lENVEIqPLHV(ITHPHH}.PLHN(lP}.

VARIAJLEL STURAGE AFRAYS

CALL CUMPARCIEIAS(ICI 2 IBIASIIC2) IFIAS{ICA) BITASETIACT)
FLHNCLIP ) o PLENCIL) »PLHNILEY s PLHR O IN) 0L IPO) o PLHN(ILO)
PLHN(lHO).lSTAN:(ISTA).ISTANG(IEST).IWDXCS.SUME(ITTL)»
XYZSIGLLSICE) XYZSIGCISIG2) »XY2SIGITIS1IG1)Y W XYISIGLI5IGA),
AYZSLGUISIGE ) o XYL UISTEYZ )X YZLISTIXYCY» IRDXCA0ISTNIS Y

.
®
°
°
.
e
LOAD

INITIALIZ: REMAINIRG SUBRUUT INES USTNG VAHLAJLE

©

-

ISTANIC(LILJUC )« COINSELIDSICE)YCEN
LEtNSal IARSE A1+ OERSE(ICENTR) s CE
ARC PARAMETER INFORMATIUN INRTC V

IBIAS(IC2)IBIASIICI) JBHIASLIR
CEWTAS(IBLETYP) JNETASZLISTAND)

SEC1DINS2 1,00
SE{IBHCINT))

1AS{I332)

A L ACRLYE S IUHAUT AMKATYS
CALL'AR:PAH(ICIAS(IBl).IHlAS(IFEJleIAS(iﬂj?.ﬁUIAS(IDBIIr
131AS0Ib4), kQATAS (ldGI.IHIAS(lLS).IGIAS(IH?!.IdIAS(iCI)-

ClI.INDXFD.L“EAb(IU“STAi|

STORIAGE ARRAYS

CALL CUMADL(I1STANOCISTA) 4 ISTANUCCISEST)»ISTANICILIC) +XYZUESTXY L)

AYZOISTXYQ) WPUMKMIIP) ¢ PLHANCTILY «PLENCTH) #PLHNULIRPOT «PLEN{ILO}

PLFNITHO P FLHANCIN) XY ZSTIGIISIG3) w XY 2SIGITISIG2)»XYZS51G(1Si635)
CRYZSIGLISICA) s SUMT INDXESBEIASTINCIY W IRIASIICI) IDIAS{ICE)?

CALL CHRAGLIGIRF#R)

CALL ESTIMI{3UNI,SLM2{ISUMZ) SUMRIICELTA) W XYZULISTAYZ ),
IYZLISTXYU ) e XYZEIG(ISIGI ) 4BEBTAS IBIAS{IOR)WIBTAS(IBA),
ISTANO(ISTA YL ISTANOUICST ) ISTANDOILOC) «TUTASTIBT) PARNOS,

INCXCSODHNcE(ICCNSO,IDENSC([DS
CALL FI(ORFARD
ASGRHRAL{ENV NETAL Y

1G 1))

Az DUSDTI(:HV(thVl).ENV(IENVZ};CNV(IENV}!)

CALL URUIETLCXFILITUIFCTIXFITLIRFIT

PaxILIXT)}

CALL PH&DCI(ENV(IEthluENV(lENVE!.EhV(i&NVJ).PﬂﬂXU-XI(?)-NPARM-

N CNMX )

CALL PﬂugSl([CTAMD(lST\!.XYZ(]QTXY?J.PLH%(I?).PLHN(!L)3
CALL hREeSPRI(IACXISSWIDTASCICZY « OFPATR)

cCaLL bTr"qul("\‘.L.ftoNC\U".NSrf\T.fnxwfm
LABASECSUAL L SUM) ) ‘
IFLLBASE«GTs0) LEASEZNSTA

cCSUNCLOSUR)

REPRODUCIBILITY OrF THE

ORIGIN

810“81
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cung
CiR

CHRD
CER(
CHR(
cBan
CHRC
CHRO
[of <1118
cnrg
CURE
corQe
CurOD
CrRO
curo
ChrO
CHRO
CHEQ
CERO
CBRO
cure
ChikD
CHRRD
cann
CeiR 0
CHE0
COro
CDBRO
COROU
CERG
CoRG
CBRO
CaorO
CuikC
CURO
cann
cnno
Caitn
CHRE
CHao
RO
CHROD

CRRD

CRiRO
Ci3nRC
Cann
CORD

T ennRe

Caf0
onpc
CHio
cRRO
CcpRO
CHRG

cenRo
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C CALL
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CBROWN
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- S

cALL Twu*‘Tl(Fvcxo NPARM) CARA
CALL SURINL (L 1ASLIUD2), CEMSEL TANFA L, OENZE(ICENTH) 4 GRP AR DLNCUN)Y TR0
CALL FOCMNZ{DoASECTECENT) «DURST {IARS A) JDINSELIDOTHS2) . CeRe
Ao TAS{ T2 ) +DUNSECIOSIG2) e SUML 4D ENCTN s GREPARY ~ cBRY
CalL THUcPI(XYZ) CBRI.
CALL bsCMPI{a EIAGCIRT WA EBIASIIRTRE) ZSATAS(IDBTHRIZESTASCIATIME), CBAQ
SUMLSUMZ e NLTASE(EBTAS(ICESTAYZCELAS INUMUIR Y\ ESTASCILETYP ), craeo
FARNIS ) , CORC
CALtL viIvaLl(LirEAR) . . - CBRO
CALL CLEAR(CUSLAMLEDG,2) ; CORO
COsSLAr{Z)I=1.00CC ' L o CORO
NONAME AND PERFDRM JOB PRIME FUNCTIONS CBHU
CALL ROUAML (iPARMaPMPX0. IBIASC T2 IBTAS(I03412) 230 1ASVIBIASIIESGY . CetiR0
TUIAS(ISE) W IBIASIIC2), 12 1AS(IB5) I31AS(IAE) (PARNUS, CARD
SUMEZ(ISUMZ) (SUMZUITTL) «SLAM2 LIDEL TA) f INDXCSCESTHISY ) caro
ISTANULISTANPLEFNIING o SUXT, INDXCS4yBOIASLINCT ) « IHIASLICL) CHRO
IOIASTEIC2) W IBTASLIC3) WDERSE(LIARE A) ¢yDENSECICINTR) yOINCON, " CTRD
€BIAS{IOLSTA) VEBTAS(IBETYDY) ‘ ' Cur D
RE TUil _ . - . CBRO

END . CHRO

THE
RODU UCIRILITY OF
OgGINAL PAGE IS POOR
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( Eurexy  )-

SET uP
STARTT ~NG

LocaTrons ofF
ARRAYS

IRTRD

ARNITIALTZE
DTRATARD

T

SGANTI

INITZALTIZE
SQUANT

CUONPNR

LoaD  ARRAYS
OF CormanngCr)
FPARAMETCRS

ARLCPAR

Load AEZpavs
0F ARC
PARAME TERS

COMAD |

TRTTIALIZE
COMAKDT

C -ro VA

CBROWN
Page 6 of 7
October 1972

TRNTTIALIZE
DRAG

ESTIn

INITIALIZE

ESTIrA

TRITIALIZE
F .

GRURRA

T TIALTIZE
G HRARN

ORSDT I

TRITIALT Z2E

ORsSDOT

OREBIIT

TRLTLALEZE

ORGTT

i
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PrheELa |

INTTIALTZE,
PREDCT

TROCS |

TRNITIALIZE
' PROCES

RESCR)

INITITzaRLIZC
RESPAR

STATES

TMNITIALIZE
STARI N E

TWXET]

TRTTIRLIZE
TWOosTA

SURDANS

TRITIALIZEN
SURDEN

¢ m(ﬂio A K

CRROWN
Page 7 of 7
Qctober 1972

TNITIALI 2E
Yoe

TRUEE]

AR ETIALTZE

TRUEP

NENALY

TRAZITIALIZE
NEVA L

CLENR
SCT

Coseam arrAy
To Zepro /0

NG RIN e

REGT I

"F'Roc_es.s:c RG
Arcs

( RETURN )

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR



PURPOSE

CALLING SEQUENCE

SYMBOL

* NCORE

SUBROUT INES

COMMON BLODCKS

INPUT FILES

QUTPUT FILES

CHARLY STalT
* STORE OFF R

CHARLY
Page 1 of 2
October 1972

TO -ALLOCATE CORE FOR VvARIADLE STORAGE ARRAYS

14
CALL CHARLY(NCDIE, ICORELS125%5)

DESCRIPTICN

TYoE

Isd NUMIER OF AROAYS FNR WHICH CORE IS 70 RE ALLOCATED
f e STI7ES IN BYTSS OF ARIAYS TO RZ ALLOCATED CORE

Ted RETUPH LALREL - RETURM T0O THIS NUMBER IF

INSUFFICIENT CORT 1S AVAILAPLE

UsED MONZ -
MONE

NONZ

NOHE

0
SGISTERS

/c t3,10015)
D X7
nC SL7'ChARLY ¢
ST L13.12412013)
BALR 12.2
USIHG v41 7
® SET Y2 SavI ARPEA CHAIN
LR 10,13
LA 13, 40CA
¥ 134800 1C) _ .
ST 10e6(2,13)
nc 154FIRST
ACEA DS 13F
* LOADR RPEGISTER 2 WwITH THZ NUWBFR NF ASRAYS
FIRST L Z4C (1)
L e (2} .
¢ LUAD REGISTES 3 WITH THT ATNSESS OF BYTE CTOUNT ARRAY
‘ L 3.601)
« CONATEUCT A¥TS CLUNMT _I3T FOR GFTVMAIN :
57 Bt
o 6|’.-\
Loon ST S.LISTIE)
L 7,002
57 TJLIST(E)
LA 64w )
LA 3.a(3)
ner 2. L0080

8.0-85

CHAD
CHAR
cHap
cHaAR
CHAP
CHAR
CHAD

‘CHAR

CHAPR
CHAD
CHAR
CHAD
CHAR
CHAR
CHAD
CHADR
CHAR
CHAR
CHAR
CcHao
CHARQ
CHAD
CHaG

CHAR

rHAD
CHro
CHAR

CHAD

CHAD

27
pA
2a
ac
a
3z
32
A

25

17
iR
39
&9
41
az
43
{44
L)

afk

AT
an
g
Sl\
s
=2
L3
sa
s&



ic

5YC .

eSXVEOY
9 LIST-4tE)

® [55UC FENUIST FOR STCIAST
OETMATN LC LA=L 13T, A=ARDR

* REYUR

* CALL

& RESTN

PEY

AP CON
LIST
LATER
ADOR

sTC
NOIF
ne
1

CBROAN

L&
57
LA
L.
SALR

9, ADDR=-4 {3}

INSUFFICIENT STORAGE

1515
IO

1.abDe
1. LADDR
1+ LATMRA
15 ADCON
14419

RY REGISTER AND RETURNM

sn
L
L™
L
uv 1
aCR
ne
ps
ne
ns
END

15415 -
13.ARLA+4
Pe12428{13)
Tas12013)

L2013)e X0F™ 0

iTd14

YICRTIWNY

LE

F

JQF

AVATLARLE

8.0-86

CHARLY
Page 2 of 2
October 1972

CHAD
CHAR
C-Hap
CHAD
CHAD
CHAR
CHA®
[l =
CHAD
CwaR
CHAD
CHAD
CHAT

CHAD

C<a
CRAD
CHAR
Cwad
CHAO
CHaD
CHAD
CHAD
CHAD
CHaD
CuHAa™
CHs R
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NAME

PURFPOSE :

3]

CALLING SEQUENC

SYMBOL  TYFE

-

ia 1
(1)

N -1
3 I

SUBKOUTINS S UsZDh
COMEON WBLUCKS
INFUT FILES

JUTPUT FILES

CLIAR
Page 1 of 1
"October 1972

CLEAR

TD SET AN ARRAY T0O 2210 L]

CALL CLEAR{TA.N,KI
QESCRIPTION

QuIPUT ~ AREAY TG & CLTARED

INPUT - Fxﬁsf DINVENSIIN OF ARRAY
INEUT - SECCHD DIMENSIOM CF ARQAY
NONE . -

NONE

NONE

0 N,

SUBROMTLING CLEARETA JN.K)Y
DIMENSION TA(1)

JENER
€ CLTAR THLC ARRAY
oo 10 I=1.2
1€ 1AtLI=O
RETUBEN
ENU

8.0-87

CLEA
CLEA
TLEA
CLEA
CLZA
CLEA

CLTA
CLEA

>7
20
ne
30
31
32

)
-

3a



NANE
PURPOSE - |

" CALL ING ScGUENCE

SYMBGL © TYPE

ia

K | I

L ' 1
SUBRQUTINES USED

COMMON PLGCK S
INEUT FILES

UUTPUT.FIuES

SUBRCLTINE TLEARZ2(IALK L)

CLEARZ
Page 1 of 1
Octobexr 1972

CLEARZ

TO SCT AN AFPRAY 7O ZERO

CALL CLEARZ(1A,K,L)

DESCRIPTICN

OUTPUT ~ ARKAY TC BE CLEIARED
INPUT - FIRST DIMENSION OF ARRAY

INPUT «~ SECCND DIMENSICH OF ARRAY

NONE N
MONE
NONE

NONT

INTEGFR=Z Ta(1)

JEREL
C CLEAR TrI ARRAY
CO 10 I1=1.+4
1¢ 1A{1)=C
RETUKRN
END

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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COEF
Page 1 of 3
Qctober 1972

COEF

DESCRIPTION

COEI‘ computes the set of 1nterpolat10n coefficients
needed based on the order of the interpolation and the dis-
tance in units of stepsizes from the most recent time point
in the array of back values.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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COLF
Page 2 of 3
October 1972

LYY T COSF

 PURPUSE - .TD_COMPUTE INTERFOLATOR GCUEFFICIENTS
CALLING SLGUINCE  CALL CCEZE(SyICRDERyAsAS) ’

erJuL' TYFZ DESCRIPTICH
s ' "DF - TNPUT = INTERVAL DISTARCS
TCKRDER 1 INPUT - caoéo
A ) TS - OUTPUT = FOSITICK COZSFICIENT VECTCR
{1}
asg DP OUTPUT ~ VELCCITY CCEFFICIEYT vigTOPR
(1) . T

SLERCUTINES LEED (Gl

COWMMEN GLJUCKS INTCRP

INEUT FibLed RONE
CLTIPLT FlL:S NOINE
BEELEENTES GSFC ¥=S82=70-37% . -

"GEOSTAR-I11 A GECGPCOTENYIAL AND STATIOIN POSTTION
RECOVERY SYSTEYMY, Cs Ze VELZZe Ga Fe HFRODS5KY
. ACTUNER 1970

BUARJIUTING COEF{S, ICRCER .A4AS) .gNTE 3=
FAPLICIT REALA2 (A=-k,0=2) . COEF 35
COMMONAINTETP/COYE{ 2T 021} M12( 2) ‘ ' COTF =7
CATR MAAC/1S/ : " COEF 3y
LAaTA ICLE,D/ ) . COEF 2T
CIMINLIUN Z0Z{D1 1. POPZI21 1 30(E2) 43200230 ,3(23) (A(1],A5{1) COSF  eag
IFCluLzehz=e2)CL TO G002 COSF a1
CALL CEME{E7) : _ - COEFR  ap
TCOINITHALI Lo COEF 4z
: eEll1)=1euC ’ - . ALY of 4 18 S
EPZ{1)=14C0 ‘ - ' B CNEF 45
LtHPZ{l =100 . CO~F LKA
eP{llI=1ecC o . COcSF a7
EPPLLI = L0 REPRODUCIBILI?Y OFO;I:;%E CUSF en
B lu I=Z.#AXC AlepiﬂyIS P CAES  so

_ ORIGIN
ILl=1I~1 . COEF £0
sUAzJeCu ' : CaEr - wy
. e o=l . COzF g2
¥ SIMTLUN=CFEI{LY/DFLOAT(I-L41) ' CNEF "3
12 cr2il)=s5tn ' . ' COEF =a
LG 29 1zacavrrQ ' : CNTF. &g

8.0-90



SUNM=0,C0

ly

ac

¢ ERC
9ng

100

105

11v

Lo 19 =141
SUMSZLUNHLFIILI*BPZ{ T~-L+1)

GPPL{T }=ELM

INITIALLZETICN

ULl =1CRCER=T

1ol =1 CHECeR~-2

LO 30 i=Z10REFR
Cll)l=pll=11%({CFLOAT{2~11~5)/DFLOATI
Od &0 1=z ICRCER

BUMZ0. L0

DU 3% L=isl
SUM=SUNMTEFZILIZS{I-L+1)
EP(II=SUNM .

CU S50 I=z£.1CRCER . .
SUM=2.0C0 -

DU &av L=1,4] 4
SuA=SUN+ FRPZ(L ) *B(TI-L¢+1}

LPPCE)SSLE

FACLT=1a+200

by 100 1=1.,10L2

LAV RS PR e

v B30 L=lellLE

CSUM= SUM+FACT*COMOI(L « 11 *DPP{L+2)
ALY =5Ly

FALT ==FALTY

FACT =140 ’ .
L 110 L1=1sivuti ‘

SUM=GeCC0 -
oU 1oz L=l.10L11
SUM=ZUAIFACTHCOMBIL « 1 )*EP (Lt1)
AS{L)=5uN

FalT=—FAC1

o TUnN

ENU

COEF
Page 3 of 3
October 1972

1-1)
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COEFL

TO LIST NCH=-ZERD CRAVITY MODIL CGEFE[C!ENTS DF THED
SPHER [CAL HARMONIC FXPANSICN QF THE GEJIPCTENTIAL

CALL NG SEQUENCE CALL COSFLCIUNIT MOR4AL)

SYMBOL  TYPEZ DESCRIPT ION

-

UnlT 1 INPUT = FRINTEN FILE NUMSER

)
RORMAL L INPUT — SwITCH INDICATING NURIMALIZED COEFFICIENTS
' ARE GESIFRED
SUBGROUTINES USEC DEXNORM ‘ -
COMMoﬁ BLOIRS FMODEL
INFULT ;ILES‘ NONT
QUTPUT FiL:s NONE

SUZROUTINE COLFL{TUNIT HOGHAL)

JMPLICIT REALtR{A—H,D~1)

LUGICalL MERIMAL

KAl #g CE

CUAMIN/F FLDEL ZINDEX T, NOEX2 INCEXIINDE XS ,C5(30133) +MODEL (8}
LIMENSIORN OLTI(5).0LUTZ2C2) 4INS1 (5], 1K02(5)

fEAL®u MCLZL

CATA CCOLCCL/MFC IR/

WEITECLURIT 1 COY “OZEL

C WFITE LUT ZOohALS

10

C waiTY

1=0

CO 10 AK=i4INCEX]

hC=N~—I1 ) ‘
IFLUSENC102Z2Ca0.080) GC TO 1C

1=1+1

LUTI I )=CS{nC 1)

IF(NUGRMALY TUuTH{IISOUT L] })/DENCRM(MC,0)

INOL (L )=RC

[NoZLT1)=¢C : ' ’ .
IF{leLTes) COTI 10 : '

1=0 _

ARETECIURNIT162) (INCI(JI) W IND2 LI DUTI(JY I =245)

CONT INUD -

IF(I-GT.QJAGITL(IUNIToICE)'[INCI(J);[NJQIJIuDUTl(JloJ=lcl)
Z BSCTIn1ALE L TEZ35HLRALS

LlnZsn=0

1=u

ce=edy

GL 20 R=i,IRTEX!

KRC=iv=1
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.
TNS= 32-N . ' L
HAAU”H[NO(IND:Y?-N)

Cd 29 k=£MAXC

Kiz34-N [
NT=i=] : .
IE‘CS(NC-N)oEC-OoUO.ANCuCS(N5|FS)uiQoO-CO) G9 T0~2O
F=l+1 -

ANUHIA=1eCC .

1F« N\'.,riM.'AL__) ANDENZS ) o CO/CENCRMINC T

CUTI (L1 I1=CSUNG W) wabCRY

CUTZ2 {1 )=CE (RS 4MSILANDRN

INDL(1)=hC

IND2LI=NT

1IF(I al.TeZ) QOTC 20

IEIHIOILINES + 201 2%Ce0) wWRITECIWLNIT,I03) CC -

J1F{MOL (L INES, 5).:0.0} WEITS(IUNITS101)

1=0 )

te=ect

LINCS=LINES*]

W ITECIURIT (1C8) (INDI(JSY s IND2 LI JUTI( I} 0UT2T2Y 4 J=1,43)
20 CONTINUE : '

CoEF
COEF
COSF
COEF
-CDE*
COE=
COSF
«CDFE
cocsF
COEF
COEF
CNEF
COEF
COEF
CDEF
CoEr
COrF
COEF
COES
COEF
cOTHE

IF{1AaGTaCIaITE(IUNIT, 104&)} (INDI(J)-INDQ(J!.DUTI}J!-DUTZIJI'J=1|I]ClF“

RETJRN
18C FURMATC(LFLe 1S X AS/ AEX,
M ) GRLZONALSA 9%, e(1r—1//R(5x.5Hl¢0_x. e SHVALURE 1 X))/ TX .
. B N Ta LT P S S AN & :
101 FonRMATOL X}
P08 FandAT Il 40X+ { o 12,12, 20 iE12 2,1
103 FORMAT(AL,5X.2AHSTCTRRIALS AND TESSTRALSAEX v 100 1H=) s 1X23(1H=1},
PX 01 r=) /78X 3{EHINOTX 413X,
. SEFVYALUEITX) ZATX e 2{E4HN M EX,1HC ¢ 13X 1HS 11X}
109 FORMATILE +5% 420124 13:2% IPS12a5,3K+1PZ124544X))

&ND
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COEF
(L
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£OEF
cose
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55
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29
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MAHE
PURPUSE

CALLINRG SEQUENCE

SYMBow  TYFE
] I -
SUBROUT INE 3 USED

CLHMOr BLOCKS
IHPUT FILES

QUIPUT FILES

coM

TB‘CONPUTE BIti. 1AL COEFFICIENTS
CALL CCM(M}

DESCRIPT ION

INPUT -~ NUMBER QOF (;UEFFICIENTS
NDNE.

INTERP

NONE

NMNE

SUBROUTINE COM{A)

IMALICIT RENL*E

{A-H.0=2)

COAMTNAINTEREACL21 ¢21) »vOUMLS }

o MIEME L
Cii 10 I=1.4%1
Cil-11=1.00
Clls1L)=1WCD

1F{l«LEez) GO TO 10

REEIES
CU 6 J=2.11

G N

CusT INUR
FLTURN
TEND

ClI+d1=C{I-1adIellTI=1¢d=1)

g;ofqi

non N4

COM
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&

Lol LV
CCM
C I
M
C¢CamM
oM
coM
o
I
M
Ca4
o

CeeMm

can

22
23 .
2+
25
26
27
28
Fas]
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I~

31
32
33
3
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"ERTRY PUINT

cCmavl

CLCHMADJY

CALLING ScuUENCE

syMBaL

I15TAND
{1)

"ESTANU
(1)

LCC

STRXYZ
- {3411

LTEY IO
£3s1)

- RLAT
{1
rlounN
{1

g
(1}

KLATO
(3}

RLOND
{1)

1]
(1)

ParbiE

(1}

Folo
L3¢30 1

PLHSIG
(31 le)

TYFE

142

I»e

1%z

ok

DF

L

OF

vF

a4

COMADJ
Page 1 of O
Qctober 1972

COMAD Y

PUGPOSE

INITIALIZATION

TO PRINT ADJUSTMENTS TO CCMMOM DAQAFETERS

CALL COMACI (1STAND, TG TAND LIS ¢STAXYZs STXYZC. RLAT,
.RLDN|H.QL&TOuFLGNDcHUsNAHE‘pSIGu
PLHS 1G4 XY ZNOM ¢ PUHNT e SUFL o INCXCS s
GPVALGPVALC.CPRIG)

DESCRIPTICM seemotm o T

INPUT = STATICN KUMPERS

INPUT — MASTER STATIIN NUMBERS FOR ESTIMATED

- STATICNS :

SCRATCH

INPUT £ OUTPUT = CURRINT JEST STATICN COQRDINATES

INPUT - A PRIO®I STATICN POSITIONS

INPUT = STATION LATITUDES In RAGTANS

INPUT = STATICN tSNGITUDZS Tt AADIANS

INPUT = STATION FEIGHT IK METIRS

INPUT f.A PRIOKT STéTIGN LATITUDE IN RADTANS
INPUT - A #RIBRI STATION LCNG?TUDE‘IN RACIANS
INPUT — A PRICR] STATITHN FEIGHT IN.MéTERS
INPUT -

QUIPUT = STATIIN C1 ARl a%NCES

INPUT B CLTFUT — SZYaAT1 0N SN JCAL COURUINATE

ZUVATIANMCLD

8.0-85
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TXYZNUM R
‘611’:

PLHNOM R
(Gl!,

sLM1 - DP
(1)

INCXCS
(321)

GPVAL OF
(1:

wFVALO DF
(1

GPSIG OF
Y

CALLING SEQUENCE
SY430L TYES
OQTéR I

GUIRCLT INES L 80
COMMLN ULJICKS
IMFUY FILSS

QUTPUT FILES

. COMADJ
Page 2 of 6
October 1972

INPUT = KRCMINAL SIGMAS AND TORRZILATICNS N
RECTANGULAR STATICN ZOURDIMATES

]

INPUT =~ KCMINAL SIGMAS AKRT COFRELATICHS OMN
SPHERICAL STATION CIIRDINATES

IMPUT « INVEFTED LEAST SGUARES HMATRIX ITA VECTOR

FCRM

INPUTY = (INDICES CF ADJUSTLD GEOFOTEHTI&L
CCEFFICIENTS

INPUT = CLRRENT VALUSS OF ADJULSTED GENPUTENTIAL
COEFFICIENTS - .om - = =

INPUT = A PRIDRI VALUJUES S0P ADJUSTED
CFOFOTENTI AL COCrFICIUNTS

INPUT = SIGHAS

FCR ANJLSTED GLIPOTERTIAL

PARAMETIRS .

CaLL CeMaCH(OUTER]

CESCRIPTY ICN

INPUT « CUTER ITERATIIN NUMOER

POEN SQUANT OUTRAD NUML OC
CINSTS CPAKAWN FNODEL TPEuLK
| NONE
OUYTP = PRINTER REPRODUOIBILITY OF THE
ORIGINAL PAGE IS POOR

SUSRUUTINE COMAD Il ISTARCLESTANCWLUGS o STAXY I STYYZO0WRLAT o ALCN s Hy
. KLATI B FLOND e HI o NAVE yPSIGeFPLEFSIGe XY ZNIMPLHRKNOM SUML s INDOXCS s

GRVAL LPVEL
IMPLICTIT RU AL
Luul AL (MPGPE

O«GRSIGY
t (A-an_zl

INTEGIR®Z JOTARDWFSTARSWLLC,INEXSS

INTLonm CLTEHDASHL,GUTFRDATP

Rinl PLHM(HMa XY IO BCICSECHLIFSIC

CUJIL Z PriCISE

SlAsNDIGN TAvREY (D) WSTEVIZ1CORTII3raSI00F3021a30M101 e 1STANT(L)
EalTANC{l L2001 ) oSTAAYZ{Ra L JuSTAYLO(30 o TATLLL 4RLCNIL ) 441},
ALATOL T dRLOIROE 1 Y a1l ) o Ma AT ()PSOl 2e2a 1) oS TISTI2e 30l )y
XY LnCN (S T aPLHb IR (e D Yo InD X230 30 1o GOVALTT ) o 3PVALOCT )0

wPsfolily [ C

LN NAVYESMTSEL

G0C)

COAMCHRZIONS TS /0P D TR, CRRAD A5
Ci A INAGHEIAN /N ATA CRNYMAST ST IS T Tl M3l AST MG CL s NGRC2 4 NGOCOM,
. NMONI AT 0oLt g LIV LI P o h 2R e T LT T I T u VMY I Ny IR NS wy

8.0-906

CIraA
COrAA
Cans

COMA

COMA
CaNA
COab
CIMA
COMA
oS IRV
CIMA
COva
At
COMA
[ ALV A
COIMA
COMA

25
i
7
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101
172
123
R
13
1
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.

e  NCOMST «NDCONS - coMs 112
: CDHMON/FHLD‘L/INUIxiA).CS(BO.BE).MJOEL(E} S comna 13132
CG-’A‘-RG:\/TFE.:'SLK/IHTP.L‘,UTD.C»GTP(IC) . COMA 1LEf
CATA Tobs i ZADaSH/ TH=/ APRTDP 76HA PRICRI/ » ADJUST/OHADJIUSIED/ ccMA 119

EATA 103/ 1FCy 1HSS €ona 1ie
INDXNU(I):Nﬁlktll—ll—lt*l!-llifz . , CO“A 117

e TURN ‘ ) coMA 110

ENTRY CCMECJLCUTER) : ) : ' cuMa 119

€ PRINT ADJUL3TE{ SURFACTE TENSITICS ) CaMA 120
[F{ND:NuTeCTel) CALL PDEN (DUTEFR) . coME 121
NSTAnT=N£I“~31HVAST—NG$CDF-NTIFEN+1 - . coup 122

. [F(N>Tc3TalTe0} G TO 1C00 ' , o coua 12t
C PRINT ADJUSTELD STATION PG51TICNS ’ : : ’ : coMa 124
LINES=0 . ’ coMp 125
IN>TA=0 | - soermomms s T o caua 126

13T= WD P si= ZANMAST+] - o TocoMA 127

CG 200 L=1.ANAST ’ o o co#e 125

U 100 J=1.3 . ' CIMA 123
12=IALXNCULISTI+IST ' . coMa 130
S1Gl(J,ob=suUn1{l2] : . . comMa 131
TARAY {4)=12 - CuMA 1732
LIF(SUMLI{1E) el Te0e2R 0} WEITE(OU TP, 30201 JeL : co#a 133

SCLV (JI=CEaTIDARSESUMICTZN)) coma 138

[00 15T=13T+1 C COMA 135
[2=1ARRAY (1) ’ coYa 134

Jasl Akrav i) * COMA 137
PITASESSEI UL R R AR . ‘ ceaMs LTS
S15lie Ui iInls . Anup 110
€ia{2, 305U T3] coMe &0
Slul2sl)=51GL142) ‘ . cCCMA 141
SIG{3,13=81C{ 131 . . - _ coMA 142

1ol S,y 2 =817} cOomMa 1a3
Cﬂhl(llﬁ&Lmlt!2+1)/[53EV{1'*595V(2)! T ocoma 154
CUnl(ngSLMl(32+2)/(SDEV(1)*SOEV(3]) COMA 1&%
CURitJl:ELHl(13+|l/(5?Ev(2)tSﬁEv(1)) coMA L8E

200 IH3TASINETA+H : come 107
ho:ﬁn:nu»Loct:NSTa.Fsvaxn.NsvcsT.Lac: ' CoMA 142
IF{NoCUtsE2a0) GO TO 2CC CMA 1aS

CO 200 K=1.NZCTIN e . COMA 159
LINZSZLINESH] . Bﬁﬁjuclﬁiblff OF Thi camr 151
IF(MUL (LINES,15)enZa1) €O TO 250 REP PAGE 19 POOR: COMA 122

W 1TClILTFL20C2) CUTER OBJGINPJJ - CUMA 153
wRITE(CLTIFR3010) ' . coHa 154
255 I=LOC (K] T COQMA 153,
CO 300 Jsle3 : ' ’ . < COMA 1453

Eu Juu M=l.3d ' - cova 157

B0 FRlG(JdeN g 11=SIG(JHD ' _ o CMA 1sE
SRITE(CGTRa2CO) . cOoms 139
thTE(UUTF.HO]D) ATRlCFH‘JA?-"‘E(l),.ISTAND(l!o(STXYZD(J.IIthluB!u TOROMA 150

. (AT ZinCr{da 1Y sd=146) ’ COMA 1A}

Q00 wRITI{CulIFa323I0) ADJUS T HLYE (1 ).IST,\MOHl.{STAxYZ(J.1).J=l.3). CAMA 1R2

. soLvall=l . comMa 143

Call SCJA’.\TH.ETE’;}T.P\STEST-.F’ALE?’_.1' . CAMA 155
LITI:‘S:'\:Q ) . CaMA 1n5
FUNCH e LCLITE . CCM,‘\ 1o

Lo 395 b=lann195T A CONMA 187
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LINCSX=L IRESX 1]

DO SO0 J=143

PLISIG{J1ws 1) =SCOT{PLHSIGIIILT))

CO 700 J=1.2 ' ®
J1=u+1 .

DO 200 k=Jl.2

PLH%IU(J.F.II-PLFSIG(J-k-I)/(PLHSI1(J-J.l)*PLHSlG(K-K.!l)

PLHJIbldc-l[,PPLHSIG{J0J|})/07:“r
IFLMOD{LInanXe 19 daNESL )Y GO TE 00
IF(LINC3aCT+7) FQ[TE(DLTP13DOO} JUTER
wIITESQLTF32DA0)

CALL JUTRMIIARLEATO(T I LATD . LATY 4SLAT, 1)
CAL. OVUThAZ{RLGH WOCT Y WLORD JLINRY ¢ SLTN, 11}
ARITE(DUTF40C0)

wHRITE(QJTFLI02C) APRIOANAMEL T 1o ISTANDLYI L LATDLATM,

CONMe SLCR e HGIT Y [PLERCM{ I L) sd=1 0 %)
CALL ULTEAD(RLET( 1) JLATELATM SLAT 1}
CALL UUTREJCALNNI T} JLORDSLONSy SELING L)

“Jd=lul

.
700
"

1022

IFIRLAT LI )alLT Qe 0ON0 )} J=UASH
LATwP=1ACS{LATE)
LATRME= AL S{L ATH)
SLATP=CZaeS(SLAT)

SLAT«LOND,

FUNTH JUCC|NAHZ(I}.[STAND(Il.JcLATDP'LLTMpaSﬁATP.LONDoLDNM.

SLOMNsHIT)

AITEIGUTRFI3380) ADJUST. NAVMEL T ) 1STanDTI )y LATDLATM e SLATHLUNTD
LONMy SLORYHT T e [ PLHSIG{S e T v 0 2] 3 g [PUHSTGOL R s T e T2 03 )

L HSIGI2 3.1
IF{NGHCINLE « Q) RETULEN

PRINT AuJUSTEL GECPOTENTIAL COEFFTICITNT S

12oJ

3002
.

321¢C
L]

-

U2

NOH I =NLSEST—NGRCUMS ]

11=0 .

LU 1230 I1=NGP1.,NCSEST

1t=11+¢1l

IF(MUDL L 1+6T) «E50al) WRITE(QUTH ¢207)) OUTER
IE{Aud (I 1+2)+E0a1) WRITELCUTP,4D0Q)
JEINUXUS (L)
A=INUXCS(E D)

M= INDXTS (2 0)

Cl= GPVAL(IY*ZFSIGIT)
C2=GRVALLIII*CPSIGIT)
Il declel ) TS (h Me1Y=C01

IF(JezCai) CS{T1=N A2~V =C1
E=lNOANCIRSTART=NGO 141 J4NSTACT=NGOL4]
SIGI=UsduT{IUMLI(K))

SIGZ=Lb 3101125100

Wl TL{UJTEL 030 1050 eNg™eC2.C1,513G145816G2
RET RN
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lebaTARDASRD CIVIAT ORI 1X 1T HCORRELATION//2T X THSHTATICH,

36X

1, 1R e T Xy Ty 12 X, U7 o]‘-‘~ul”xc_’x:l'{ylvf'{olH?vSXol 1IX=Y 4

SX g IHX=7 ¢ 5, INY =/ 10K} ittaa (VRN %.IX.S(GX-JH(“I|?X).2X|

I(ixXs3r0M)) )
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o J2.t CF MASTER STATION'.I3.° T TIINE

3030 FURMAT (LY |5Xoﬁ5-4X:A€|16‘3XoEF13

s 21X 5?':“"2':5':3‘4’

1040 FGNMAT{IPC/%K.?OHGEUDEI]C CDEHEINATES.SEX.]%HST&NCARD DEVIATIOM,.
loxollﬁconﬁFLATismffelx.7H5TATECM.EX.I?HGE;DETIC LATETUCE

[ ]

. DX IAFEAST LOCNGITUDT 42X
s 5T SRTHLAT=LON ¢2X 4 EHLAT-HY 2 X0
. © B (3X,13ROLS MN SECOUND 1 X1eSH
[ ]

O 3XeIHIND))
308¢C FDr‘c‘dAT(IHJEX-AE:.-';X.AE;.IU-

AHHIY GHT s 6 X e AHLAT S X Z’HLC‘Q.GX s 2HHT,

HLUH—HY/l)X-!lHNAMt NUMAZ R
[RETERS) v2X|2(2X'5H(SEC) W IX )

2016 |I3¢C7a3'1)§| (FIe2:¢2F3 0 3|F3¢2|3F304,

306G Fu«MAT‘Aé.Iﬂuh!s212.FIC-7-13.IE-FIOc?.FEO-J)

ag70 FDRMAT(IPI-31X-3JHGEUPCTEHTILL C

. 1oH DOLIER ITZRATIONGIO/A/20%

. ithuLFFICI?NT.19x.5rv:LUE.2
. arin PRl . 7X2HADJLSTED
308C FORHATIJEﬂ-Al|1H(.IE|IF-.121

DEFFICTIENTS ADJUSTES FCPa

1% 1 JHSTAKDAFD DEVIATICNSGTX
6EX 2HRHRATIV TI A R IOR] ADJUSTED)
lH).IPDZI-t-DlE-ﬁ.lX-OPEDlé-Q}

30335 FQHM»T('#EJUSTSD STATIOK COORD INATES FOn AUECZR*. 13D

ACCL FORMATI1IX)
Cha
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2 n-99

COMA
CCMA
CanA
COMA
COaVA
COMA
CLMe
LOMA
CcowvA
COMA
COvA
TV
CCHA
CONE
CIMA
cOrta
COMA
COMA

224
225
2256
i
22
227
230
231
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232

233
2348
235
236
237
228
239
240
26l



ERTRY
QoM ADI.

INLTIALTZATION] -

RETUAN

ENTRY
Com ADd

PDE N
VRINT
ADIUSTCD

IS P s KN

DENSTITIES

ARE
STRTIOCNS
ADZUSTE D

PRIMT

ADITUSTE D
STATIGCA)

Posrrrons

COMNERT
ADIUSTCSD STATICH
TesiTicorst Jo
AT I

NEUAY, T TS
e Do dGn T

COMAD]
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GEOPOTEMTIA/L
COLTPrICL €MT5

RETURN )

PRINT
Commend RADIUSTED

(ECPeTENTIAL

CeerFrcrenTs

('RGTUKA)
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CO#bAR

TO LCAD. COMMON PARAMETERS INTO VARPIADLE STORAGE

ARRAYS
[ d

CALLING SEGUENCE  CALL COMPAR(GPVALO.GPS[G.GPNJ-G“VAL.RLATnRLDNoHs

SYMadL

GEVALD
(1}

cPslG
e

GFNU
{1

LRFVAL
(1)
RLAT
(1)}

RLOn
(1
%
{1}

KAM:
{1}

rLATD
(1}

RLLUNO
{1}

FoO
)

1oTany
{1]

culaNd
(1}

INDXCTS
{201}

NAME.RLATOqRLCHU.HO.IST)NC-ESTAND-
lNDXCS-TTL.KYZS!G.PLHS[GaSThSIG'

-~ - T BLHMNCM. XY ZHOV  STAXY L STXY Z0 4 STANIS
LGC.ES!G-?iNSO.UiNS.AREA.CENTER-
BCENTH)
TyYyFS  DESCRIPTICN
5E . DUTRUT = & PRIORLT VALUESTFO? ADJUSTED

GEOPOTERTI AL COUZFFICIENYS

De OUTPUT ~ SIG¥AS FOP AJJUSTED GEQPOTENTIAL
PARLKMETERS

] o HUTPUY - LOCATIOhS 0 GEUPOTENTIAL EAQAMETERS IN
AOKvEL MATRIX

CURRENT VALUZS OF ADJUSTED GEOPUTENTIAL

DF INPUT =~

COEFFICIENTS
U 'ih?QT'#’STATYCH*:ﬁ?!TGDE-?M4nﬁ“LAN$ .
uvpP INPUT = STATION LONGITUDE IN PRADLANS

L]
o INPUT = STATIUN #SIGHT IN MZITERS
UF INPUT —VSTATION MNAME S
o¥ QUTPUT — A PRRICRI STATION LATITOUDZ IN RADTAHNS
vF GUTPUT = & PRIOAE] STATION LONGLITUDS TN RADIANS
op JUTPUT - A& PRIOTS STATICN HEIGRHT IN METERS
INFPUT = STATICMN rUYME SRS
txz INOUT B DWTPUT = MASTIR STATICOM LUWRER TR WHICH
ADIISTED STATIUNS ARE CONSTRAINID

Ixe GUTOUT = INLICTS OF ADJUSTED CFOAOQTENTTI AL

COSFE IS )onTS

REPRODUCIBILITY OF THE

8.0-101 ORIGINAL PAGE IS POOR



TTL
(ir

X¥d

DP

316

{3:32 1)

PLH3IG R

(3

5TA
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3011}

SLG
341)

PLHinOM

(O

1)

XYZNGM

(6o

STA

L3

1)

XyZ
i)

STAYZO

- {3

1)

S3TAND S

(2

cé
3

(
Lol
(1]
CeEn
{1)
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il

L

S0

CEnS

(11

ARCE
AR ¥

A

CENTER
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BCENTR

(1)

SLIROUT RIS LESD
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"DF

P

CF

oF

COsMiiv tLUCRST
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pUTPUT -~ ﬁDJUgTEC PARAMETER TITLE ARRAY

OUTPUT - STATION KECTANGULAR COOPDINATE
COVARTAMCES 3

ouTPUT - STATION SphRERICAL COCBDINATE CDVARIANCES

QUTPUT — SIGMAS AND COVARIAMCES UF ACJUSTED
STATION CDCRDINATES

QUTPUT = KCMINAL SIGUAS AND COoORIELATICNS OW
ADJUSTET SPrcRiICAL STATIEIN CJICRDINATES

QUTPUT = KRCMINAL S1G4A5 AND COARECLATICNS ON
: ADJUSTEL RECTANGUL AR STATICN CODRDINATES

INPUT ~ TRACKING STATIOM CARTESI AN CONRCINATES

OUTPUT =~ & PRIOARLI STATION PI51TIONS

OU%PUT - LOCATIONS lﬂ.NCQVAL VATRIi orc INFORMATION
PERTAINING TJ ADJUSTELD STATIIA CCORDINATES

SERATOH

CGUTPUT - S1GHMAS CF ADJLSTZID SURFACE DINELITY

puUTPUT = A FRIORT VALUES OJF ADJIISTEC SURFACE
QENSITIES

ourTPyutT - SURFAZE DEINGITY VALULS.

OQUTPUT = SURFACE DENSITY SU3~2LICK AREAS

CUTPUT - THE GEOCENTRIC coondINATES OF THE
cyL=BLOCK CINTERS

AUTBUT - THE LATITURI AND LOMGITUDE OF THE

ADJUSTED SURFACE DENSITY JLOCK

STAINP INDENT $TORRE SQUANT PLHOUT
VvCONV SYHINV QuUT <Al NUMOGRZ NUMELOC
CaANguUT CUHST S CRATAM FLXOLK FMODEL
TP TULK VERLOK

NINE

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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QUIPUT FILES QUTP ~ PRINTER

e
SUsRUUTINE COYPAR(GPVALO.GPSIG.GFN3|GHVAL-2LAT.RLUN-H-NAME;
. “RLhTa.nLUND.HO.ISTAhC.ESTANC.INOxCS.TTL.KYZSIG.PLHSIG.STASIG.
pLHNGF.XYZhQM.STAxYZ.STxY?C.srnwus.ch,DSIG.DéNSO.DENS.AREA.
. L enNTERaFCENTRY :
IMPLLICIT REAL®E {(A=F,s0-~2)
LCOSlCAL«]l FLHEY
LoulcaL CKPGRER ) ‘
INTEGSR*E GLNC.RSTANC.ESTANO.xhoxcs.STANDS.NDExcs.LOC
INTe GER CLTP,LATR,SCRC,FLTYP
KEAL xvas1G;pLusxo.STasxG.DLHNcM.XYZNOH;PSIG.Gpsle.Tth
LOJoiLE PRECISIUN NAME MODEL
CIM&NSXCN_GPVALD(!!-CPSTG(l}.GFVALIIPoPLATﬁl).CLJNtl}lH{1’|
NAMt(l}.tLATC(li.RLCNth}.HC(il.[5TANU(11.ESTANU{11.LOC(1).
lNUKCS(B-l).TTL(l}‘XYZSIG(3-3-li-DLHSIG(3¢?.1)-STASIG(3-3-1)-
PLHh;M(ﬁ.l).STaxvz(3.l}.%rxvzc(1.1).STAHUS(3.1).SUM1(5).
SUME(ES.Taai(2).szhG~(é.1).snmlti).axvl(i}.DSJGll).D&NSD(}!.
Diub(l).AQ?A(i).CFwTF:(l).a(imre(t)-ISU4F{1).JSURF(1)
CUMMUH/CLNOUT/[GI(7)-MSTAET.HECHHK($}.HSTARD|LSTAHT(6)
ccmauN/CChs1szﬁPI‘orwopl.EnAc.stc
LOMauN/:P:npm/MSTA.NHAST.NSTfsy.ND[w.MSIAS.NGPCl.hGDcz.NGPCOM.
. uNh5h3T|ChPG?H.LIM1.LIME-hDEN.NCi¢ST‘NT!DST.NTIEEA.INNPSH.
NCLAS T NS ’
CJﬂMuN/rLXﬁLK/NU;XL5(?:01:l.H:iu(é.jéi}.PLﬁ5hi12§b?
CUMMUN/FNLDEL/]ND&X(ﬁ).CS(30.3§$.VO31L(31
cuumuwfrPeaLx/zNTD.UUTD.EATP(?).sc«:.FLrptai .
CQMMCN/VFELUK/GPSIGN(22&0! *
LATA mXY2/72F Re3H Yo Zr  Z.5H XE T SH YROT.53H ZDUT/«3LA1TH /7
LATA LW/ CHIGCID/ v SWE/EFSCCOLS
coJlvaLInCE (ISURF(I).NCEXCS(l.l)).(JSURF(l}.GPSlGN(lI)
EQUIVALLOKCE (Tl TWD1C 1)
hsTHiT:NLLM-BtNﬂ&%T—hGECCM—NTICEN+1
aFay STATICN FCSITIONS
CALL bTAIhp(xsrA.lsTnNc.NAME.RLAT.RLJN.H.N?TARD.NSTEST.ESTANO)
eMl Flle 3CRC
RLalNO SCFRC
MF{NOIRNeLLL0) GO TD €30 .
QL A0 SURPFACE LENSITY INFCEWATICN FRCM SCRATCH FrLeE
Lo 7uu I151.605C,430 .
I22MINQ( 11486 C,L0ED)
700 Roao{aCrO C1SURF(T 14 l=T1+12) © )
SU Tuu 1121 ,2C20.850
[2=¥INJ(I 1+ €5, 20780
773 mEnAuindil} (JeuUnf(l Y1211 .12}
PR INT AMUL CuBNEART LUkt ACE CINSITY JLEMLAATION INTY X Y 2°'S
CALL lng;mT(uSJG.Dﬁnso.nrhs.tDEA.C€drEh.B:EHTR:
2ny IF(HJPCUdaLSan) G TA £CO
HE Ao GodedTIRTIAL A eRlaRT VALUL S FROM 3CRATCAH FILE
RGP ZieC e ET=RGHCIM
0D owl 331,37 Ca,2ne

[22iinmst nLeTuv, Lo ied

3CU measlowad) (GEYELCT izl 12} L
: ITY OF T
. RODUCTBIL
%E’E;G A1, PAGE 1 POOR
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cOpP
CcOMpP
Ccomp
cnva
COMP
coMP
covp
oMo
CoMP
covmp
COMp
coup
COoMm
cn~pe
Lrime
cede
comp
oM
cump
COoMP
cIi
LOMP
oann
crpe
COMP
COwP
COMEr
Coup
coMpe
cCoMp
ceMe
cOovp
COMP
COMP
COMP
comp
COAMP
comp
CNMP
COMD
cowrp
comMp
CUNP
como
COue
camp
CoMp
<ore
Coep
conp
CoMer

103

165
1t ¢

147
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LD ©30 1=1.NGFCOM

[1=]4HGPA

650 GPVALL{LLI=GPVALLT)
OETAIN STURID CLMHIN PAKAYETER INFCRMATICN
A0 CAaLL STURLO s TRUE «» e TRUE )

CLCHVERT oTATICKS TO X+ Yo Z*5
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IF{NDTALCTAT) CALL SQUANT (HNSTA NSYZSTse THUR o}
IF(NOINsLE«D) GO TO £
DU 1 Q=1 NDTWM

TTLl ) =nl

IFCIalTe?) TTLITISAXYZLL)

1 CONT INUE

3 IF{MST=3T.CQe0) GO TC 2CO
SAVE NUMINAL FDJUSTED STATICN

G 20 151.HETEST
STKYZO(111)=ST5XYZ(icIi

STAaYZol21)2STAXYZL 21}

-

BTXYZ0( 413 =STAaXYZ( 2411}
RLATOC ) =aLAT D)
ALONOC L) sFLER(1}

FOLTY=F 1Y
JEESTANG(T)

E3TAHALL F=NY

1ftPLHsy (1)
STAS1G() 2

]
1

S3TASTu(2ecl
BTASTL{34201
sTasloll g1
STASIGOL 420l
STAS1G(24341
GI To 22

19 FLrS a1 a1st
PLASTOl L senl
PLH TGSy
PLHS IS ULl

PLHSIOL 1430132025165, 1
PLHS[G(E.:‘.!].):DS]G("JOI

20 CuLTINUZ

INFORMATION

MEL D (Jy ISTARNOWNSTEST)

G TR 10
1= 1G(1+1)
J=PSIGI2.1)
1=PSIGU30T )
Y=PSTG{44 1}
1=PSIGI{S.1)
1=PSiGL{6GT )

}=PSIGL 141
}=PS1G( 21
TR T G
=364, |

P N I i

Cg 120 LL=1.2 ) )
CO 120 I=1.NSTIST

11=223TANC(1)

IF(Elac241)
IF(LLeC de )
€2 J0 J=1a3
c0 30 K=1.43

30 5TAa5IalJdska102STASTIGUL k1)

Gy Tu 32

A% IFtLL gz}
90 80 J=la2
CJ 5J AR=da42

GC YO &0
GC TO 120

GC TO 129

IF{JdezveK) GO TO GO

IF(Lrow (1)

¢t S0

R EPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR.

STA&KO(J.K'rI:STASIG(J.&-Il‘STﬁSlS(J|J.l)'SThSlG(K.K.I)

sTAS LOl{n s
Cu TJ £2
SS9 Brnmslul{ders

L2
H

.
1

ZRTASIG{ . T}

’=PLHSIC(J.N‘Il'“LFSIﬁ(J.J.I)’”L“SlClK.(.l}
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coMNe
Cave
CoMp
come
covi
cour
Cove
CowD
CoNve
cowe
comur
coMP
covr
covrp
cnvye

‘coun

coMe
cQve
Chwg
CO [&=4
covp
(M3 ALr
crpas
coye
conan
conan
Cive
Camp
cove
cawp

CavP.

cowp
Camrp
cavs
crve

L conn

como
¢
cave
coxa
cove
Loks Ly
caue
cava

o AL

Chvers
Lol R5AL)
corp
Cave
e
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C v
cave
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1%€
15¢

-
~

171
172
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175

a7

177

[
~ 4
Wy 0

—h bwm el
2 I TR VL B T 0% I 5 B R &

[ T

S B A B B R RV T EF R L I

L BT A

U O T I LI

"

Bl s A b e e e o e

YA N2 B L * By BRCLE Y T

»
W oae b}

T ta

4ot

[T D R I I R LD S
B S 1)

CE VI VRN (VRN VRN IP R CUNE SRR

N R P IS B BV R L AR
Ep ol dg P oee as em o pd g i el pe
R BT B B R T A I

+
b
]

I
1



COMPAR
Page & of 8
October 1972

CPLHS IG(RK eue1)=PLHSTIG{ oK 1Y

60

50

100
120

130

1€¢

170

. ETANOS{ S 11 =0

175

CUNT {NULE . .
CU &0 J=1,72 . '
IF(PLMSH{I}) GO TO 70

SETASTOL Jeuwr 1} =STASTG( e e [ R%2

Gu TQ . 380

PLHSIG(Jewr L3=PLHSIG(S 40 1E%e2

CONT INUS

IF(PLAaSw (1)) GO TO 100

CALL PLHCLTISTAXYZL 1410 ¢STASIGUL 31+ 1) 4PLHSIGI1414T1)4P1.+P24F3)
GI TL 120 .

CALL VCORVIPLBS1GI 141 1) eSTASIC{141:1)4XYZSIG(I4141))

CURT INLE -

PO 130 I=1.HSTEST )

DO 130 J=)a2

h'I'ZNuM(Jvl)zscRT(STASIG(JoJ|[’)
F‘I._HNL-\'I(J|],=SCRT(F’LHS!G[91J1I))
DG 140 J=142

CJE=as 34

JEz{ eV A2

"kYéNJM(J+3qI)=STASIG(J1;JE.1)/(xYZHJM(Jl-Il#XYiNDN(J2|TI)

P;HNJM(Jf?.I):PLHSIG(JI.nglb/(PLHHQM(Jl.I)tpLHNCH(JZ.Il)
CO 150 J=).22

PLRNLE (o [ITPLENTMO I }/REEC

CO 170 1=l NSTEST

11=1

00 160 0=1.3 : -
NN 1RO Ksa.3 .
SUMI(I!!:STASIC!K.JvII

1i=11+1

CALL SYMIAV{SGLY1,3,245UM2}

11=}

LU 170 J4=1,3

Eu 174 K=us3

CETASIGlaska TI=SUMLILTLY)

STALTIGI{K 10 1)=SUM] (111}
1=11+1

BSTARTENG 1or=23NAST

CO 1+ I[=14nNETEST

STANUS(1+1}20 REPRODUCIBILITY OF T
_ H
ORIGINAL PAGE IS POORE

STANUS (a4 13=0
LL=0

oU 135 I3 8MAST
LLzLL+] '

CRNJCONSRUBNLUCILL s ESTANDANSTEST L LOCH

IE(HUCLREC0 ) L0 YO 150

Cu loid K=z lahOCLN

Ki=LJIC(RK)

Ca leh J=33.3 :
TNl d ekl =3 I~} +J+NSTART
TIL(n;IAw]13=(I—1)f2)=hAME(LL}
cunTINue

NuTanian=TAIT +]

Rl MnT e G O 20

Pn) aTeTlob PUAITEONS

8.0-105

CLOMEY

COMP
COoMP
campy
CDuUP
COMP
coue
CCMP
come
conp
COmMP
CoMp
comp
coMP

COMP

CoMp
caMpP
cowu
CoMP
COMP
cCOomMp
oM
CGHP
comp
coMp
coup
COMP
comMp
coMp
CoMP
(o3 FRA
camp
camp
COMpP

- COMP
L Caup

CIMP
comp
COoMP
COMp
cOoMp
CompP
CaIMP
cavup
COMP
Conp
coHp
CoMP
cavxp

COMP
cavp:

cavp
rve
COmp
cone
cove

22%
g 3
227
228
223
z30
231
232
232
234
235
236
237
233
23%
260
241
242
2%3
DAL
Pas
et
287
228
265

L

NN
]

F I B F TR | T

[AL Y ]
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[ SR TSI VIR I (VI AU AV I LUV
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LINZSS5=0 . -
TDO 290 Iz 1.NSTA ' )
LINCS3=LIMESHT

IF(MUDILINES 44T ) 04 1) WRITF(OLTP,1000C) 8

CALL UUTHKED(RLAT(I) W LATC+LATF, SLAT 1)

CALL ULTFRAD{REONTIE) WLUON 2 LOCMN SLON L)

IF(MOV(LIMES.5) 4501} wWRITE(DUTP,12100])

WRITeE(UUTFA102C0) NAME (TP ISTAROL I Y sLAT S sLATY SLATWLOMD JLONMSLTN,

L) hil)

IF{I LT eNETEST) GO TO 25D
CRRITE(UUTECICZECO) (PLHREHIUT) od=1,43)
WRITE(LULTF,13200)

250 CUNTINULCD
300 NOGP=HOIM=hGRCCM=3%MNMAST-NTIDEN

MNETART=NGF+1 . voemoT T - T
IF{HGPCIMeLE o 0) RETURN -

C LCAD ESTIMATLL GEUPOTENTIAL CCEFFICIENT INFORMATION IKNTO VARIASLE
C S5TChAGZ MRRAYE

NOGPIESNCOHZET~hGCRCUM
CO S00 [=1.KNGHFCIM
1CS=HUZACE0T, 1)
NaMOEACS {147
MU EXCS(1.2)
11=1 +NCP
INOXCS (1 +11)=1CS
INDXCS{z,110=N .
INDXCH (3,11 )=¥

Mokt o

LTIL=NGPe ]

GPNI(TI1)=ITTL

TwO=Cald

IF{ICSeZCact TwD=5%D

SMENSLD

il=Jxo2Z 38

SJEN=10¥%J

1I-cll+J%2Z%

JE{M~11r1C

11=11+4

=157 7?2 cx{M—1-10% )}
Fw21{1)=Ch(TwC1{1}. 11}

Tl 2)=Cr{Twl1{2) 4t}

315=26PSICEA(T ) , REPRODUC]BILITY' OF THE

GPS1G(111=516 , ORIGINAL PAGE IS POOR

TTLOLITTLY=TWD .

IF{IC5eLTe2) €C TO 500 '

h=31=n

MZ3d-u

GPYAL (I I=CSIRMI/SIG

RETUAN : :

FOMAT {111, 22X, 1 2HTRACKING COMFLEYTNT/ 4 THOL 12X THSTATICHNGX,
1 17HGLCUITIC LATITUSECX 14RFAST LOHGITUDL 4EX43HSORERNTD
2 DANI) (FT/IH0, 10X s LT HNANME NUNIES DX 20 1AHTES MM STCONDSBX) .

3 3K Zri(NITZRS))

FondaT L)
FUAAaT Ll DA AT T Calm X e Jl 21 24 FTo345%X) e m 12}

FaART Ot g "0y dovd o Pl Lo b2, 10,8 gl w1114 T 501)
FunuAT a0 bH_ s DXy Aty E9% W18}
[HNS ] '
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COrpP
cOme
cOupP
COM=
caMp
CaMp
coMp
cop
coupP
coMp
coup
coMpP
cous
cOoup
coMp
cap
COMEe
CaMn
coMp
cove
coupP
CU4R
CiyMp
caMe
cnve
cCo4p
coup
coMp
cOMp
Coup
coMe
CoMP
Ci3uo
coup
coup
COan
Coup
CcOupP
covJp
Co4p

CoHP

caMp
COs4p
coMp
COMpP
COMe
COMP
coup
Ciimp
Coup
Conp
i
coup
conp
Cryatr
c:}*lp
=3 R L
COMi

290
23817
2c2
2l
254
23g
29¢&

237

233 -

29

290
241
232
292
29¢
295
oAk
257
278
foaq
3co
301
392
303
2pa
395
z0a
307
ana
ano
310
211
e
313
ara
213
31
317
319
3te
320
izl
322
323
324
irs
226
327
3zn
Arc
iip
23y
232
RN

-3 1s

!
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ENTRY

i

STATLAP
LEADsS
STATIOA)

VOsSTTIGNS

PEREITY
T AIEGEMATICA)

READ SURENACE
DENSTTY THNRLR-

MATIOAY wROA-
SCRATCH BILE

_TADE T

PRI T
ARND ConveeT
BSIRCACE TENSTTY,
TRECRMATTCN

Ge OPCTERTIAD
APLIORT
VALLES

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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Reny GEOROTENTIAL
RPRIGRL NALUCS

RO SCRATCH
&
FItc

STGRe
SToRES
Copmon PARAINETER

TRECEMATICN

S QUAT
Conve e

STATLONS TO
Y, Z's

SANE Nemr AL
ADIUSTED STATIOoN

TSEORAMATION

&



PrzmT
STATI.OM

Positroms

AL
TRERC
ESTIrnnTCD
GEGPOIEMTI AL
QUEFFTI TN

LOAD ESTImmTED
QECPCTETT A L
COCFFIET TS
TMFORMNATTIOAy TRIC

Vﬂ@tngtg&g?ﬂnCE
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NAME

PURPOSE

COMMON BL

éLock

IHPLICIT RCAL¥8 (A~H O~ -2}

CONSTS

GCES CONSTS
- MONTHS

DATA

BLOCKDATA STGRAGE OF
TINTEGRATEPR
CONST ANT S,

STEPS IZE INFORMATION,
AND EARTH PARAMETERS
.CPARAM  CONGUT
VRELOK - TPEGLK

LUGLCAL T(RE FTqVARSTP.N”R‘AT‘IhiTALuHLV”Sd
Iw XYZTD.FVTD.JCVA|SCQCoFLTP PLOTEsDATPE ., DUTP.GRDTptaﬁDER
Luunle PHECISION LOVE

THTEGS

COMUCNAZERSTS/DRT WDTwHOFL

JCCAMIN/CPARAM/NSTAL13)
COMMOUN/CTRILTZHARCS LS

CUMAINs JNTELR ZTHODT LW THIUT202) 46

CraD,LRSEC

COVSTS
Page 1 of 2
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CONVERSION

INTBLK

IMPUT/OUTPUT FILE NUMOERS.

CGEQS

GM e AT tAZSOFINV FS03I2(1E} 1 APRESS

‘. T1NHITAL +NOFRRATITHE TG FDFIFS(E"ST_rS’(Q,oHvaq1‘211CFLLNd(2’|

CTUL(Z),3TCL{2)+53TPLLW{E2) W5

HLVE:h(E).Nt(W[r)lLOV;[:ioTCQ:FTrpquY
COMMINACCEIS A D ATIC 420 THET GOL 1n)|1u'JL'i 171}

coMes

LAVMORTH r/ur\xlvu.r

>4

CDMMuN/VRBLD{/CFS'&ﬂ(66}'16(2118‘
CUAAON/THE ALK /IRTP OUTPDATP WX YITP.KIPTAPIRVTP, PLOTP;ICUS-SCR&i

. scC

ARCeFLT R CHDTR

CATA STEFE2Z/74%140D¢27

LATA
[ ] .

LATA
‘.

LATA

CATA

CaTA

GO aY ITATI
CATA

3TK1-MAJUR AXI3 UGF

s
INvcRon G

"HLVERS /2

¥0e230=0/

COLERSSESCe~AIC—10/ 2ICL/2%04250D=107,
RTILA2¥ 023207/ SIOLDW/2*%1 2502/
STEPLP/Z246e 0027 ODRIERASXELL/ W
VARSID/23.FALSTe 1 HLVDS I/ 254 TRUS 0 £
TLUe FT/eFALSS e/ NCRRATZsFALSS o/
FOROIe ASAT/21%0400C NEONSA®DS

lNTF.OUTP-ﬁhTP.XY?TP.&EHT#P.RVTJ

FLTRP«GRLUTR/ 345

NETALZLIO®DS
NARCESLS G/
hoJlYsr2s

PLUTF.IOE:.SCQA¢SLPCo
12 4P s S5e041542Ce 10016412413/
MLNTk/Oizlnbﬂ.Sl-1?1-152.1&2.213

2 bl s 2 T4 430543354360
0|31g5?|90|l?0-151|13112[2.233.273|3QQ.33&.365/

JHAL COMNSTANT TINES MASS CF EARTH I MEYZ Rb*¢3/9ECONth¥2

GMAZ LS 2ECLI30200+10/,
PETERENCE

AGAEITLIDTDL
F FLATTSNING OF
FIMV/Z25E 425950

£e

ELLIPEDID IN

FEFCRLNCE ZELLIPS

074

RATILS JF LUBREY, SLLAR. PLANCTARY YASSIS
e s

. nOul--JD.IE“f("7I71Cn(“C”D €1,
e aDUN

. Oy 32346 R 15222376005

e YA

8.0-109

METERS

O1n

TO MASS UF

ZARTH

CONS
 CONS

CANS
CCNS
CONS
COMS
CONS
CIONS
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PURPOSE

CALL ING SECUCENCE
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INTZGek CLTR.COL1.COL2 ’

RIAL*T SUNMICEDWTTLL L)Y
COMMON/THEECLE ZINTP L OUTP,STRTAL 10)

C COMPUTE (ORRELATION CCEFTICIENTS
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COWCOF .

' DESCRIPTION

COWCOF assigns predictor or corrector coefficients
for the integrator depending on the order requested. Per-
missible orders are five through fifteen.- -
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COWCOF
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VEL LP DUTEFUT ~ VECTOR CF VELOCITY CQEFFICIENTS )
(1} ' S ‘

107DER 1 INPUT - CFDER

iPC I INPUT ~ PREIDICTOR/CCRRECTOR SELECTION SwlTCH

SUBRDUTINES USED NONE

CCMNMDN BLDCKS NONE . RE_PRODUCIBILITY OF THE
INFUT FILES NONE ORIGINAL PAGE IS POOR
voDUWTPUT FILES - RRINTER »= & -

SUBROUTINE COWCOF{POS, VLL «ICRDER, IFFC)

COal

CLIMBLICIT AR a2 (Aa-F,Q0-12) TOKC
SCIMERSION FOS{L) WvT (1} CoxC
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COWELL

" DESCRIPTION

- COWELL is the integration subroutine in GEODYN. It
integrates the satellite equations of motion and the varia-
tional equations. COWELL features a second order predictor-
corrector method with variable stepsize. The order of the
integrator is also optional,

The integration procedure is not self-stafting. The
starting procedure consists of initializing logic and data
arrays, using START to obtain the requisite back balues. F
is also invoked to evaluate the accelerations; VEVAL is
invoked to evaluate the variaticnal equations.

The order of computation for normal processing is as _
follows: _ " REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR

o  Predict position. Predict vélocity if drag

perturbations present.

-9 Correct position and velocity at least once,
twice if necessary.

e - Evaluate (integrated) variational paftiais based
on corrected values for position and velocity.

o Check for decreasing or increasing of stepsize
and update tables of back values. If necessary
call REARG to increase or decrease stepsize.

o If the time of interest has not been reached,
start pfocessing cycle over for the next stop.
Otherwise, processing has completed and control
is returned to the calling routine.
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NANE . . COwTLL

PURPUSe " S TR SUM CCPEEL TMTTGRATOR WHICH JTHTEGRATES SATELLIYE
' - EQUATICNS OF MOTION AND ALL FORCI MCOEL PARTIAL
"DERIVATIVES TO DESIRID TInME (DAY}

CAthﬁG'SECJENCE CALL COWSLL (DAY « 14 FCT, TORPDERVHTIM SIM VARIWFAC M
: ’ NN TESAT PP WP CC LW VLT VT

SYM30L  TYFE DESCRIPTICN

OAY DF INPUT = DESIRED CUTPJUT TIME
14 < DpP INPUT = ARRAY CORTAINING SATELLITE PUSITION E
(Eel) : ) VELCCTITY AND FUORCE MONEL PARTIALS. &N

. ) OUTFPUT ARRAY FRJOM INTERPOLATIR

-

FcT DF INPUT & GUTFUT = BACK VALUD AFRAY GOF ACCELERATIANS
3.1 C ‘ )
iumoer 1 INPUT = AFRAY OF INTIGRATICN DROER FIOR DRB!T AND
- €&) PARTIALS .
. DF INPUT — AFRAY OF STEP SI2ZES FuUR OR3IT AND PARTIALS
(2} . .
TiM oF . INPUT = ARRAY OF INTSGHATION 11m£S CF OREBLT AND i
() PARTIALS
ETRYN OF INPUT = AFRRAY CIRTAINING 3UMS USED Y INTEGRATOR
Cco3elld . AND T IMTERPOLATIR
VAR L INPUT = VARIABLF 3TZP SaITCH
Faul W F INPUT = = +1 [F FOOPwaARD

H

=1 17 EACKAARD

M 1 INPUT = DISPLAZISHINT ARRAY USZD 2Y INTSGRATOR
(21 : :
NA 1 °  INPUT = KUMEER OF ZQUATIOANS
1547 I INPUT — SATELLITF NUMGER
PP o INPUT = PCSITION PREDICTUR COEFFICIENTS
() :
P OF  MPUT = VELOZITY PILDICTUR COSFFICIENTS
1)
<c uF INPUT ~ FCSITISN CORAICTILN CIZFFICIINTS
(1
< o INPUT — VELCTLITY CSNQECTICH CAZFFICITINTS
(1)

REPRODUCIBILITY OF T
" THE
ORIGINAL PAGE IS POOR
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‘vg¢ - DF INPUT ~ VARTATIDMNAL PARTIAL CORRECTUR COEFFICIGNTS
(1) .. '
ve Cpep INPUT ~ VARTATION PARTIAL FIRST TIME DERIVATIVE
{1 . CCRFECTOR COLFFICIENTS

SUSKOUTI NS LSZD COWCOF - START F : REARG CLEAR

: ' . INTRP VEVAL DNVERT

CCMMON SLOCKS " INTRLK VMAT CELEM CYIME

INFUT FILES NONE

CLTPLT FILES  PRINTER.

AEFCHONCES eGEODYN SYSTEM3 CESCRIPTIONS

VOLUME | — GFODYHR DOCUMENTATIUON

SUonJUTI NG COASLLIGCAY « Yy FCTQIUFDEF."ITIMISUMOVAR.'FAC.MINNIKSAT' CorE 2 E
e PPLaP,CCaCaVEC,VC) o ' CIws 7%
IMPLICIT REAL®2(A=HD~-2) ) cowE 380
CIMENSIOR SU4L2 .3.1I'AUX(CD.LCfP(ll)-rCT(5.1$.H(2}.TI“(2)- CoweE 81
AT R P Tl e CL L PP L CAGL YO UL e VCC (1) ,PL (D) cOowE 82
INTEGZE ICPCEC02)1, 4021V MNTI21/7&0 /7 KGUNT2 L 2) £2607 COwE 82
LUGICAL IRITALLFEVALWNCTRAG.VAFR,HLY ISV : CAWZ BA
LUGICAL FEVAL /e TRUS /4 STRTR(Z) . Cows 15
LUGICAL NCRHAT : Cows B6
LATw ...CLNIJ-?LC..O')ZGjir-?gPOQ CONE 27
e #0HOTZ1Z 0T, 405302240500, : COvE ARB
. ..03;71:131:0..013=ﬂ1e7ecc. . " COwE ac
[} G324 ERAC0C, 48200705500 . CONE o
. D2TE2ZCS1IC 2 N2332230300, ‘cowE Q)
. .oOLJTchOJ“C/ cows o2
EQUIVALINCIIPOLRC L)) 4 {PC2PC (21 {PC3,PCL2) - cCowvE 92
EOUIVALZNCECALX (L) o AUXT ), (RAUX{T) 8 0X2)  LAUX{3Y ,AUxS) < LOdE o
COCMMuUNZ INTPLRZLG2(301+E(2)10L6G2 (13)  INITALSNIRRATLG3I(1412, _COWE 9%
¢ STERSZ(Q)HLVvEQU(2), - ‘ CuwE IR
UBLormeE (21, CTOL{2) . COWE 77

. aTUL(gJ.erqu(E).ST?UP(E).MSATt1t>.HLvasw(2).LOVE(161 carg 3o
COMLIAVEATZVRATAIX{ 34591 25 (A5 ) LY 1{18) ’ Cow= oo
CUMMUNZCELSM/ELEUST (6,204 1TRABILL2C) o . ) cows 199
CumMMunsC 1 IV /LATA&D(’}.P-\YD.ISTP(]TJ . LOwe 1013
C IsniTIAaLl S ' COoAE 102
huoik ause (15a Tl.GT.o.oa ' Cawe 103
Juhonl 2 TLESTHD) Cows 194
Josdn221CrDL A (2% ' Caws 1035
Iikl=lurdfil=1l CIwE 104
TuiLZ=1JiLi=1 ' ' o Cov T 197
Mizu(l} ‘ . . ' ‘ CIRT 1ag
Lt - i carz 117
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M2P1=MZ+] . - .
IFINNeCECs1)GO TO 2 ' ‘ '
Ju2L1=10rCRE~1
JuL 2= lLrlR2=2
IF(INITALICGO TO &
[Fi{NnNowLT «115D TO 260
GU Tu 1oC
§ INITALzZ&F LSS
C RUUNTIISATIZICILL
Mzz=0 -
M{l)=1CLlL1
IF(MNszcLael)} CC T 18
1F(1ukCRE4GT4 ICRDR ) TCADR2=T0RORY
lueuls [aRLR2-1
ju2Le2=1czL1-1
KUUNTI(IS£TI=102L1
#l2)=luatul
1o IF{enUTeVAR) GO TO 20
MUI)=m0l )+ {11-1 v
T (NNewT o1 dl2)=vM[214M4(2) =1
20 CunTltiuZ )
Ml=M{l)
v2=m(2)
MIPL =ML+
PLIP2=M1P 141
M2F) =kt l

e

21 CALL CCaCLFELPR,P,I10ADFR1.1}
€ SET CURRECTUR CIEFFICIENTS
' Call LUJCLF{CC+CHyINRDR140)
IF(NezUel} GO TO 27
IF(fuxLAlaZ0, JoaI2Z) GC TC 23
C SET VARTATICN FOUATICN COEFFICIENTS
Ll CUWCCF{VCCWWC L+ IORDR240)
Gu TO 24
23 DU Le I=1,101L2
voctly=¢ctl)
22 vCtia1=C(1)
voliuiLli=goicint)
.24 CONTINUE :
C.START INTEGRATION FROCESS
CALL 5TanT{lRRCH2, FOZ)eFrmTaGU T ¥y Hida ]l o M2, TIM(2))
IFLIURLA 1 eNT 2 ICPUR2Ze0ReF{ 1) o NE 4HI2) GO TO 25
TiA(LI=TINL2)
GU TU &+ .
23 Call START(IGRDP L, MUY aFCTaSU Yol s ML oML ,T14(1))
23 S5TRTriISATIZaFLLST, '
C Creir IF D.OSLRED TIVDI HAS HEEN PEACHED (DAY)
10002 T2=(T1i(11=24CCrH{T)) /245408
' IFr(CAY“raCeCI+TI*FAZICGU TC 100
IF{bNat e 1} =T TURYN ' .
TeslTI(d =l e N0 (2}) /86400
IF (DAY FFACaLT «T2sFACIRFTURN REPRODUCIBILHY OF TH,
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. COwE
K=MlP]l~1 COWE

150 FRuJZPRECHPPLINSFCT(I4K) . COwE
199 YiL 1= (SUM(Z2+Je LISPEECI®H(1 ) en2 CUwWE
142 IF{lJLkAG) GO TO 1¢¢ COwE
' CU 160 J=dase COWE
J1=sd=3 COWE
PRZD=J.00L COWE

LU 1e5 [=1.101L1 CUWE
k=mre1-~-1 " coves

T3 PROUSPFRECHPILII*FCTIJLLK) ChOuF
120 Y{Jy 1l tSUM{lsJ1 1I+FRED)®H{ 1) COwE
SAVE ProBICTEC POSLITIUN FOR LSE BY VARIAUGLE STEP INTZGRATOR ConeE
192 IF(«tiuT s {FEVALLORSVARIICO TO 144 COWE
' PCl=Ytlel? . CIwE
PCE=Y(Zs1} cnvneE
PC3ay (3.1} . CORE

168 MZIRR=C - . COWE
IYM=TIx( I 3+HI D) COwE
200 KRCUIA=NCLARR+] cawve.
EVALLAT . ACCILERATIAN Cowk
CALL FlTYhyYsAUXsoFALSER} COws
CORRECT COvE
220 LU 250 J=1,7 COwE
ELS=0eLU COwE
VEL=0+L0 COvE

LS. Dal. ImzytCL2 CinE
KEmiPo ! cawr
FOS=PUSH+CC(I I 2F CT{J+K)} Chiwe

240 VILEVOL+CUII=FCTLIaK) cawe
EOsT=PUSHCL{l Y maux{J) cows
VELSVILHC{Y b e aUXK (4} CIWE
VELEVoL+C LICILIY =0T (I ¥1P2—-TI01L1 ) COWE
Y{Je1)2(FL54SLM(2aJdal)or(1 )= Cites
YOI+ 3,10 VELSUAL T e 1)) =H{T) COvE

250 CUnT Pnvue TCawE
2E1 IF(M.IGH.CTL 111G TO 25¢ COWE
IF(aNuTo (FEVALLTIaVARIICO TO 255 Cowe
CEMPUTL OILUREPANCY EBOTWEEN FREIDICTED £ COFRLCTID VALUZS COWF
YPCAS(APUL=-Y{1l 1)) v =2+ (PC2=Y(2, 13 ) e32+ (FC3-¥(341)) %2 COwE
YPCR=YFCh*ICCM{ TORDS -4 %2 COwF
IF{anuT . VATIGE TD 237 eowe
LF{Y PO CT4LERA{ ISATIIGOTOZS S cowy’
INCSEALE STZF i cans
IF(RUUNT(13AT ) eLTaMIIGCTO2ST Cowe

1E 1N GT e Ja ANCARJUNT2C ISAT oL ToM200QTC237 COx®E
C=2.UL0 K ' Cows
If(HLvesnlISATYI)INTO2S2 Cawe
IF{YPLwaLTelal=223060 TC 282 cops
SERT L UL 3ATIZAYRO Cowe

WL el e CO/IDFLATEIOILIHTINILT D)) CowE
IF{Qsulac el )L=2.000 Cily, '
tFrldanTeazdl)Cme 30C COWeE

282 JriFavedsbl{ 1) onTSTOUP{ISATIIGLTIRGY C&E
TECNN LT p 1adNU a2 ula(TaaT Uil TIILOINTLY . Cowe
CAco nbraut RIS RS Bl AR AE S LA ol SRR R O RN O I I TIMOILLTIM(L), Cowr

148
169
170
171 -
172
172
174
175
17¢ .
| s
17E
1792
120
191
182
183
'.-1:‘_
199
1846
137
1A7
tae
190
1721
1q:2
1e3
TOA
10AR
104
g7

JO8

10
200
201

222
202
200
205
204
207
208
22%
210
211

212
217
214
21%
2l

217

211

21
2290
a0
222

2n



° FOCTale3ULMeSUMCC s CaY Y re FALSE & wFCT,0} . COWE
IF(NaGT & 1ICALL KEOARSIWMZeM] pICFDTL «INEDRZ {12} TIM{1'COWE

° QTI.M(Z}vFCT(]p"11"1"|\-'\05UM{111'21USU-"'lV:CIVCUYtI.QE, eYr1a TRUZ 4 Cow:
FCT.C ) . B ofs L8
KCUNT(ESATY=1CIL2 CcuT
IF{NNaGT « TIKOLNT2({1SAT }=102L2 T enwe

GO TG 1009 Cowk

252 IF(YPIR.LTorLVERSITSAT 1IGCTOZS7 . . COvE
C REcUCc STLP N . e
C=ed22 & | Cuwe
IF(RLVYSSw(ISATIISOTOZGE CRuE

Az FOGLOLSAT M AYPOR cowe
Q=% % 1, CC/{DFLOATLICILI+IDILY I Covz
IF{QeGTacslOICF200 COWE
IF(A oL Te esC0IC=eZD0 . TOVE

258 IF{FASRHOII=G LT STEPLC{ISATIICOTO237 - COvE
C IFf FliasT TIME DUT GF STARTEAR AND STER REZNUCTICN IS NIEDZIDs RESTART COwY
C wIThH SmaLbL=sxk ETIP . COwE
IFLSTRTAROISATIIGITNZSS COve
H{l)=u*h{1l) COWE
HBlic)=u=*d{z) ] Ciiws

AURL mwicSlR-{T ) con=

Call LLZ2r{Y s lleNN) COFE

V0 252C Isl.o [ 1/)=4
Y{Is1)=ZLEAST(IWISAT]) Cawsl

2820 CunTINMLE ' CrAwE
FTIM{ T 1= 32t d"3RTAYD CIuE

Wl 23 =TI COwWE
IF(NNeZQe1)GO TO 2520 . CNw=

OO 2925 I=1.¢& Cov=
Ylisitl)}=1elO . COxE

282 CunT Inu Cows
250w sRITalC 2233 IE8ATAUX] .. covgE
233 FurdaT(lhla' SAT® 412 o/ IHITIAL STES TOO LARGE® s/« Cowz
. MOIESTARTING wWETHT sGllah,s* STC STDE) COwE
IFIKRNszUW 1 IGCTR2Y COWE

Go TO 24 COWFR

233 CALL <o=hC( MY oMY LICROCRILINRER L. {1 a1 ) TIM{1)eTI%(1)a Lal /0
[ FUTelsSUNMoSUMCTaCaY ¥y e FALS o o FCTW3 } Clar
IF{NMsGT e 1Y ALL 2ZTANGIM2,M1 ICHROD AL TORDAZ2 Ml L) sH{2) TIR{Y1)CO N7

. ITI'A‘E)C‘:CT‘IIML""hh!SU‘ﬂ(l'lla)ISU"-'VCC!VC.Y(IOE)OYIOTRUE.. CCOwE
FCT.G) : COWE
CTKUINT (LI SaT¥=1C01L2 COowe”
IFIRN e GT « IIRDULNTZ(ISAT)=SIC2L2 COwe

GO Ta 1¢cC - CUYE

237 IFAFEVAL « /NDa Y CReLZaZTCLIISAT ISNTIZH6 Cawe
225 [F(NCliks LT 2)G0 7O 2C0 CJIWE
252 TIA{1h=1Y¢H . A CNWE
IFLVARGARCeNIUNT{ISAT) oL TaMi I CUNT{ISAT =K IUNT{ 1 5AT }+1 COw=
RN COWE

C RESET UALK VALUS AndAY Cows
Cu 127 Qilzle¥Vv CIA

GJ 17 Jale CoaT

157 FOT(Je L1 a2 ZTlOIl*1) CeC
FCTOlav] D 2auxl cusT

FL1( 2 NI )Tadal COwWF

COWELL
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FCT(3, M1 1=AUX2

196 CONTINLE
STRTHR{ISATI=aTFUS,

UBCATE 3U4S
CO 056 J=1:3
SUE 1o Je 115SUNC Lo LI+FCT (241}

9535 SUMI2+de1)=SUMI24Je 11+5UMTTade 1)

250 IF{LNsLULs1)GCTCS30
PhaDaTlM{Z) 452}
IF(ARLCaCaTIN{111GO TO 1CO
TIM(2)}=PRED
ANL1=Ivh=1
pM:Mz—X

DU 165 JazlebnLd

KRKE= (JJ=1 0802 4M1

OO 156 1izlyMu

KrzKKrK+41 1

LO 1vs J=1.2 ' .

198 FCT{IRRI=FCT{JaKK+ 1]
IF{VAn enRCaKOUNT2(15AT) oL T4 M2 KOUNT2{ ISAT) =KOUNT2(I54T )41
PRECS(TIN(ZI=TIM(L I H(L) :
IF(PreCe EGy0aCAIGTY TN 262
CALL INTHE (PETD.H{ 1) e JICRTRT 41 oY FCT M1, SU}

282 CALL FITINMUZ Y AUX s TRLUZ &)

EVALUATE FUnCE “0CTL PARTIAL ACCELLRATION
CALL VOVALCY o FCT{ Lo I +%Z) 454 +F ALSE 4 ,2)

INTFGRATE VARKIATICN EQUATICNS USING CORRECTOR COEFFICTIENTS OWLY
DO HFO L IzZ2.AN -
KO=Mi+{L1=-2) w2
CU 320 J=1.3
PC1=0eC0
Co 312 I=l4l020L2
K=vweeri=-1 .

215 FCLERPCL+VECLTI=FoT(JKEHK) ,

320 Y drL1J=(2UM2, 0 L1 )+PCLIEH(Z) *x?

M2Z=VOCLL ISR (F) =2
IF{MJIRAC) GO TO 331
KEN=Z L
hlC=ve (1 )R Z) :
QU 323 Li=2s+NN
RU=MES(LI-Z)sN2
CU 325 Jz1.2
R
FC1=04C0
DU 3c2 I=-1.1CZ2L1
KMol -]
CCI=PoIe V(T I3FCTIJ +RI+K Y}
Y0alsl 1= C(SLM{leJdeL1)IEPCLYI®HLLZ)
CO 330 J=142
JIzJ243 :
LU 3ev I=1.3
=l +0
SCladis=FaCvvMATIX(T,4J)
ST INERYT EIE VYA v S AN
SlIlediz=b 10w arax(]lad)
v, 5L Ead YT =niCAVNATE X{TsJ1 )

e L4

i ha

13
2

8.0-120

COwE
[ofa ' 4
COwWE
ConE
COw=
COwE
CoOwZ
COow
COwE
COwE
CIINE
CavF
covE
COvE
CavE
conz
Covs
oz
Cort
LOVE
Cave
CowT
CONE
Cowc
CowE
CovZ
CcCawe
Chwe
COvE
cOwe
CoOwvE
CawE
COwE
cCOowe
CONE

T COAt

Cony
cavr
CIvE
COnE

L CuwE

COwE
COwE
COwWF
CONE

"COwE

COwE
COwr
COw=

COWE

COrE
COws
Cowe
CJUrT
CIn®
Cave

220
2431

24z
2433
zas

23:
2an
257

se=

21%=

250
291
292
203
2oL
295

Wl W
Wy e Nt
o0 J o

VIR F N R

we Wb W e 1l
A PR N

=



L)

323
33,

-

S(Jed}E5laed) 1200
330,

S{JL +J11=5{US1+J1)+1.D0
GO Tu: 334

KNNT 3 ,

Co 333 1Is1.3

ou 33". J=l|3

S{l v d)==Fl*VNATRX(1+J)
SL1a1)=3(1+1}¢t1400
CALL CAVEFT{ANNNG S5 AUX)
CY 330 L1=2+«NK
KKsM1+ (L 1-1)2npp

DO 333 J=1,NRN
PCLl=0sCO

CO 337 r=]shhM

FCl= C1+§(J-K1*Y[KoL17
Aux{ J)=P{1} .
LG 332 15143

PC1=0.CU

CO 333 J=1sHNKN

j PCI=PULl+uvaATIX(T+J) 2AUXI)

FOTC I K I=FCTEE KR 4PCT
GO 500 L=z2+MN

S LlEMleLeNZ-M2

CC 300 J=1:3

UPLATC 5LAS
SUML ledol 125U 1 JeLIHFCT S L1}

0w

~o
o
-
fu b

SR80 T2=(TIrL{L1)=2.C0=«H{1)}/"s€£08

[
P

Tas{PIF(2)-2al0rHI2)1 /78,602

S kY

AT AL - PR IR RO SR SO I
-l P .- T m~ LaanlFulih Bl B Y h i Y R [V
I R Y & [ I AN T i 8 v ma DA™

IF(OAYEF iCannT#T2*FACIGC TC 260

1IF (LAY« FACUTLT2%FAC) CO TO 1CO
«RETUR N

(3 0w)

8.0-127

I Nl e bk ]
PRSPy PR
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- ‘COWE
: CUWE
COoweE

Cowe

cave

cows

COVE |

COWE
CIwE
COWE
COWE
COwE
COvE
COWE
CUWF
CO#E
COWE
. CwE
. . C'J'FI'E
COwE
COnE
LOWE
COwrF
CQRE
COwz
CoWZ
< b
Lads ) L
COov<
COwY
COwE
Caws
COWE
cows

2136
337
33s
339
3a0
341
2a2
3A3
a4

EL
36
347
A3
336
350
351
sz
353
254
ase
Asa
357
333
359
50
st
I
ez
3h4
345
ase
67
3AE
3&%
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( EMTRY )

ZNITZALZSE

PREIICT

Coelcor -: ‘
. SET - . NEW
PREDICTCL, ' VALUES
COEFFIIENTS,

SAYE LPLEDICTED
FOSLTrCA) f~72 USE

BY VACLABLE
STCEP IANTECRATEL

Conlcor

sEE&T
S LTS

COFFELCLENTS

r

et e

SCE 7 PALIATION
EGN
COEFFICICN TS

f=u

EVALOATE

STFMIT

ACEECELTTIDN
START

TATEGRATION

FROCESS

COLrECT
PEEVIOUS
VAacves

§.0-128
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PO PUTE PLSCREFNNEY
BETWEEN PLEDLETD

AND corrccTed
vrRELLEs

_REAEG
REARRANGE

‘Bhék yékué@hfﬂf
REDUCED STEP

EAR AN SE
IE PALUES FoiZ

ZTACREASED
STER

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8.0-129
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Reser |
Bhck VAL UE -
 ALRRY

LrPonTe .
Sumg

—vevac
EVALUATE Fores

PUODEL pPARTIAL

Alcceerrf7ron]

rwrfgcﬁnf'
VRRIATE 6N EGA
USTAG C’(//«':'/C(:'C el

CCEFFTeLenrs omvey

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

PORTE
Sums

R.0-130
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DATARD

DESCRIPTION
" DATARD is a subroutine specifically designed for
the MULTI-ARC GEODYN program. '
DATARD stores on scratch files,. updates .and retrieves
from scratch files all a priori and parameter estimation in
- information about each aré. |

DATARD uses several switches that operate as follows,

UPDATE - .TRUE. = write information.
_ JFALSE. = Read information.

APRIOR - .TRUE. = a prieri information to be
operated on. '

.FALSE. = a priori information not to
be operated on.
EMAT .- JTRUE. = normal equations to be
operated on.
LFALSE. = normal equations not

to be operated on.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8§.0-131
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RANE - o DATARD

ENTRY POINT . PURPOSE
CeThOl . INITIALTIZATICN
CATARY TO STCRE. UPCATE. AND RETRIEVE INDIVICUAL ARC

PARAMETFR [NFORMZITION

-

CALLING SZUUENCE CAuLl. CATACLI(CI4BTAS SUMLY INDXCSsSUM2IE

_SyMBUL  TYFZ DESCRIPTICN

co I INPUT £ CULTPUT = ADJUSTED VALUSS OF THE INDIVIDUAL

(1) o ARC FOHRCE MJDZIL PARAMZITERS
E1AS I INPUT = A PRIORI VALUSS OF THE INDIVIDUAL ARC
{1y _ PARAMETER
sUM1 OF INPUT & GUTPUT = ARG NDRMAL MATRIX
(1) ) :
INDXIS  [%2 INFUT = INDICES CF ANJLSTED GEUPOTENTIAL
(1) COEFFICLENTS )
SLM2 DF INPUT = RIGHT HAMD SIDE OF NIRMAL EQUATIONS
1{1‘ ) ) . .

CALL lidu SEUVENCE CALL CATARDIARCNC,APRIOR.UPDATEEMAT}

Sytual  TYF3S DESCRIPTICM
ARCNG 1 . U INPUT = ARC NUMAER

APrldan L  IHPUT = «TRUEe TFEN EZAD €2 WHITE A PRIORI
INFORMAT ION ACZORTING TD PURDATE?®
+FALSEs THTHM DON'T READ CR WRITZ A PRIORI
JOIKFORMAT 10N

VPOATE L ) INPUT = #TRUE. TFCN «Q1ITE [NFORMATICGN
' oeFALSEs THIN REAU INFORYMATICN

dMAT L INPUT = +TRUEe THEN =ZAD CR WRITE NCRMAL MATRIX
ACCCRCING T tUPCATZ?
sFALSSs THEN DIN'T READ DR WRITE NORMAL

MATRI X

SLERLCUTINGS LEED  CLEAR CwRITE NREAD EHROR
CLAMCN JLULKS ALPURC ADARAN CELEM . CONIUT CPRARAM

- CYing FMUDZL IND TEK INTULK PREYLK

PRIOR] TPFLLK VRALCK
InFyT FiLIZE NIINE
THE
ILITY OF
REPRODUCE

ORKﬂNAl‘PAGE:ESPOOR:

8.0-132
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CUTPLT FILES

SURRDUTINE €
IMBPLICIT RF»

INTEGWCREZ IN

NOAE

ATRDI(CE,BIAS+SLML JINOXCSy5UM

L*s {(a-4,2-2)
LOLICAL AFRIORWWUBPTATE JEMAT,LCM PCF—“J.:-,TARTR. STAQTH.HYP‘:R

oals

DATARD

Page 3 of 7
- October 1972

INTooRER EIAS s ARCNTC s SCRALSCRE s SCREWFLTPWCUTR W XYZTRP PLOTRGRDTR
FAGUT L VEL NI SLEMS T DAYRIF 4L 3UME DATRP W STARTAL STARTO,OUTSTR,

SUMZst ETAD
LoulLe PrceCl

-

SEI0N MODEL

bl4_\¢lLP\D(llyﬂlaS(ll.SUMI(llo[NDX’S{l}.NSTQQrtﬁlyguﬂc(I)

Clagng ICN oW

I1AS(1)

CLUMMUN/ALFATI/8LPHALS3 ) ELCUT s FYOER

CUrIMLN/AFEDAN A THPAR(LIO)Y -

COMAONZCELE /B2 13T {S2)

COMMUONZCORNTUTZIGI{ I 2 e STARTR S TART ¥, STAATALSTARTO L INSTRT DUUT_‘:TR
COUMNMINACF L™ S TA s RMAST s hSTES TN A MUTLAS s NGPCL  NGPCI NGRCINM,

| BatidINSToNTIDS Ty NTIDE N, [HMNIS W,

NCLeST+C PG kL IMLlaLIVZ e

NCOKMST o NG

CChs

CUMMIIN/CTIVE JCAYSEF(22) .
LATNLT N (A CS (20,32 4MIDELIB)

COmUlIa A PR ITER AT S2YH0(EZ2) . MISLIT(T)
ML ier [NTEL

CAAMIAt /PN

L MGMNZFPARSHLKALATYSTAWNLES (12

KATHIOTILS

31 AIREATLTS

CudMUlL /PR ICRIZELZMINCICE)
Lb‘VLN/TPE“LK/[NTD.CUTP.u&TpchZTD(1)'pLDTP I0BS+SCRAWSCRCWFLTR,

el T

CUSMUNZ/VRELUKRZALIEE ), IBLF LISBO ) +ACN(OG])

AUl val =onNCE
EuJIVALaANCE

LATA 3CxZs15

AETORE DL ) =1

({ECRHdDAFILE ) 4 (MNGPARS W INPARLE ) « {HPARAM L TIHNPARI(B )
(A1) {NERIAS, INPAR(I))

{MAXSATWIG
/

MoTunc (2 )27 ELASY 28 (NCREST-NGFCIV)I-12&MAXSAT
B3 TCAR (I =S TORZ(2) 42 MCEC0MEY
Rl uine (+ J2NSTORE{ 2+ TASH 214 c*k(NCIZEST-NGPCLH)
BSTCho (L) =NGTLCER(S) #2xRGOC0MH]
ST I~ o IEMNSTOEE(I)4MIFAS=3=MAISATHINGPCL=2)/2

h=ZC=(hNLFL1=-2

TRALCLIENRL (4

DRI D= 2% (NGP
RETU AN ’

enTrY CJATARC
RaTanli=(ARCH
IF{e v TaULFDD

€ SAve A Plual A

PAVERPOS B IR BN (nWA5(1h1=1hlzJB£PRDDU

FEFCREN
e

IFlanh TeAKT
Wil (Senet
IF{NIoTas L
v wU L1=1un

V/Z25+2

Cl-1)

(AFCMD «APR ICRZUPTATE L 29AT)

LA AN IR ap 4
T} G T
C INFOOWAT
CFY GO TO

INDAE TNDT X CAYSTA JXYZT2,

+CF G T
cFIaSe 250

122 Lidli1e 267,077

VIR IS SUR N B
fTaTlunmlzas .

L

ZAr)

!

E00
TN
200

“C

ORIGINAL

R N-1373

DATA
DATA

DATA -

DATA
CATA
OATA
DATA
DATA
DATA
DATA
CATA
DAYA
CATA
DATA
CaTA
CATA
DATA
DATA
CATA
NATA
DATA
DATA
LALA
DATA
DATA
CATA
DATA
0ATA
CATA

TDATA

DATA
GATA
CATA

DATA

NORPAT s ZLLUT s YPER

PAGE IS POOR

OATA
OATA
CATA
DAYA

.CATA

CATA
NDATA
CATA
CATa
CATA
DATA
TATA
CATA
BATA
mATA
~ara
CATA

&1
62
63
£

[=54]

&G
a7

239
=g
T
72
T3
Ta
7=
77
TR
75
a0
£l
52
[ O}
Y-
as
e
57
e
B
a2
ot
oz
G3
i
(=R

a5
7
G8
ode]
19¢ .
171
1op
103
1ne
15¢
18R
127
128
10¢
110
111
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ISTORZ=NSTORE (H+1) ] DATA

Cd 109 L1ZI1STCR1,ISTRRZ2,480 . CATA
12=MIn0{I+£45,1STOR2) EATA

100 wnlITE(SCRA) (EIAS(I).I=TI1,12) CATA
SAve INITIAL ESTIMATES OF ACJLSTED ARC PARAMETERS DATA
IF (WGP ARy eLEa ) GO TO 2C0 DATA
NGP= 3=NGF 2RC CATA

CU 130 11=14NGCP, 200 CATA
312l 116G S HGP) . CATA
150 wilTo (SCRFAY (INOXCS(IY I=T11,12) CATA
200 CALL CLo FRCIMLF 520,421 " DATA
CJ 300 Ll=1.+53 CATA

300 IoUF(1)=clEZX5TIL} SATA
Ca 310 [=1,23 CATA
It=1452 CATA

310 ISUF{LL1)=LAYREF(1) "DATA
CO 220 I=1.43 DATA
11=147¢ i . CATA

20 J3UF LI IEFYMD(L) DATA
Cu 330 [=1.1%2 CATA
I1=1+1z4 - CATA
330 loJr(lli=clZMINID) DATA
[GUFL3LT )=NPARAM CATA
CALL OwnrRITE(SCR2WNSTART, [BUF) DATA

CU 400 J1T1.Ks0<D,450 DATA
J2EMINO(JII+38C, NAIRD) ' CATA

e OB edEdledE NATA
izu=diri TATA
SAvs, ARG PAAT 0OF RORMAL MATRIX NATA
35C JuuF(l)=Clta} DATA
RSTAFT=NETAIRT 41 : OATA

40C CALL DanI1Z{SCHTMSETLAT, IEUF) DATA
IF(asuTeb AT FETURN CATA
IF{WNPARAL LT G) RETURN CaATA
STUKL NJIRMAL MATRIX AN TAPL SOR RESTAFRT DATA
Lecwinl IMZRPARANM=NPRAVAY® {NPAFAM~1) BATA

CG 590 11=1,L.:050 DATA
T2eMIt3(I1ei854L) DATA

500 welTE{SCRC) tfuw1t:).l-11.tcn * CATA
' IF e NUTe S1ARTH) RETURN NATA
L=L/s2 t‘mPRODUCIBHJITY OF THE DATA
T ) ORIGINAL PAGE IS POOR  cATA
Lenuld={rlIM+ 12 NATA

B0 550 fl=tsL 550 DATA
12=4INC{11+4343,L) DATA

cEC wRITZ(OLTETA) (SUMLT) I=11,.12) DATA
Li=NDLIME . OATA

Cd 972 11=1.L14330 DATA
READ AL A PRIDAL TNFRE¥AT ICHN DATA
12=MiN0( 11+ 4340 1) LATA

695 WRITZC(OLTETSE (SUM2(Tie1=201412) CATA
enlTo(oLTETE) THOREX CATA
hoTURN ' CATA

SCC IFlenuTesFrTUR) 50 TO £20 DATA
CALL CLofFR{vISLLG " 1) DATA

A (3Cmed LHEAT JIHNDEX JCAYSTA,, XYZ T NOWFATWELCUT JRYTER - DATA

8.0-134

112
113
112
115
116
117
11F
11o
120
121
122
123
12¢
125
126
127
123
129
120
131
132
133
136
135
135
137

!'ID.
127
1%¢
1a1
142
183
184
1¢ €
1c¢
147
1ra
jac
130
151
1352
193
15
1€ 5
15
157
153
15
130
151
162
1-3

STIE

16F
13

1#7
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-1
BEC

TCO

759
bBlu

Eav

300

1930

20C¢e

IFINSUlASWL=eC) SN TO €S20

DATARD
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CATA

UL o040 1131l NERTAG, 250 -~ - . RATA
I2=MINGC{ 1+ 74C 4T) NATA
REAG(oCx2) (EELASITIH1=11,120 SATA
CL 700 halaba?2 CATA
I1STURT=NS 10DRE (1) CATA
RE AD - Aty ALJLETEN PAIANETEAR VALUES DATA
18T he=HhSICLELt ¢)) AT
HE AD aiC PAART CF KNCARIMAL MATRIX ) pDatTA
UU 730 11=ISTCR1L,ISTORZL450 Cata
12=MILC(l1+536,15TaR2) TATA
RoAL (SCrA) (E12s3{1hsI=11,12) CATA
IF{NGPARC LT« 0) GC TQ ECO DAT:
luP= SENSFARC CATA
CO 750 11=14NGP,520 DATA
121,001 J+355.N0P) : ‘CATA
ReAbD LalAd (INEXCS(!).I—IchcI CATA
ChLL LREACISCRBNSTART JIFUF L2000} CATA
CJ 816 I=1+33 CAaTA
CELeMoT UL )=IRURCL) DATA
tu 60 1=14+23 ‘BATA
T1=1+23 CATA
ukYn;r(LJ—i”LF(II) ~ATA
Cu d50 1=1.23 CATL
I1=l+7o CATA
IS8yl (L )=13UF(T]) DATA
Ou “w.Q 1314147 £ATA
Py-fel 2a CATA
AN RN SW LA EIVIER ) CATA
BWRAR A= [CLT(3217) - TATA
Cu %00 JLI=1«NwUFD450 nATA
NaTART =S TaAT +1 CATA
CALL wrCrCI{SCFHaNSTART (IS UF L2000} SATA
JEEMINI( I AG  HadnT) SATA
0a wob J=J1.d2 LATA
I=J=-J1+1 . batTa
Co{JI=TuuF{I)} DATA
IFLe 3T eiwal) FETURN TATE
IF(HPaRAValLIsG) FETURN SATA
L=2vle LS RPARAM-NDASANMF (NFAIAM=1) BATA
CJU 1000 {1=1sL.¢30 rPATA
12=03140C 114565410 CATA
henl (SCREY (SLYMLILTINWI=11412) rATA
RoTUaN CATS
Cal onkUhR{1145C30) aTA
kR TURN . . ‘ nATA
=N REPRODUCIBILITY OF THE CATA

ORIGINAL PAGE IS POOR
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T rATRY . ‘
IATRI!

. SANE TINTTIAL

TNITILIZATICH ESTIMNTES OF

ADIULTED ARC
PRRAMETEZS

' ( RETURN )

ENTRY
DaATARD

THeERe  ANY

PARANE fecs
SToRC
NOR ML
WTIATRIX

SAVE A RC
PART OF

NCemAc nmmrx_;
L.

AfEIosT

TAECEMAT IO

STORE .
NOEMAL MATRIX
Cr TRPE
For ResrapT

SAVE APRICRT
ARe

TARFOEMATION

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

)

31—

8 N-134A



THERCE
ARC APRICR
THCOAMATION

Read ARC
APRI ORI

TRFORMATICL

DrEAD

READ nRre
ATTUSICED
PhrAame R

NALLES

Rend rAtce
PoartT GF
NGCCwmAaL MATRIX

( {QCTuHZM)
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DATBSE

DESCRIPTION

'DATBSE is a subroutine specifitall} designed to read
data from the DODS Data Base. It also has the capability
to read data taﬁes in DODS Data Tape Format. DATBSE does
not interpret the data it reads. It can read only observation
data. '

. When reading data from the data base, DATBSE first
searches the observation file directory record to ascertain
if data is present for the satellite requested. If data
is present DATBSE determines which portitions contain the
desired data and then reads into core one physical record
of data containing 35 observations and then returns a
header record indicator through COMMON to the calling program.
On all subsequent calls DATBSE returns through COMMON one
observation per call until all of the requested data has
been returned at which time it returns a sentinel record
indicator.

DATBSE assumes that the first call for each arc
requests data for a different satellite and searches through
the observation file director to ascertain if data is
available. |

When no data 1is available or when read errors occur

DATBSE prints error messages and terminates the run by calling
ERROR.

8.0-138
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NAME - : DATOSE
PUASCSE - . TO READ COSERVAT IUN DATA FRIY CUDS CATA HASS
CALLING SEUUENCE *CALL CATESE(EIN'DSTART,DSTOP+ISATID.CLDARC)

SYMBOL TYFE  DESCRIPTICN

IN 1. INPUT — CATA FILE NUMAER
OSTART OF INFUT ~ CATA STAPTS iN CAYS FRCM JAN Ca0 UF THEZ
REFERENCE YEAR
pstoP DR INPUT = CATA STOF TI4S IN DAYS FROM JAN 040 OF
: - TeE REFERENCS YE&F T
1SATID I INPUT = SATELLITE ID
 DLCARC L IMPUT £ OUTFUT = FAL3Z CN FIRST CALL FOR EACH ARC
- CHAMGED TO TRULS
SUSRCUTINES USED  CLEAK DJIUL - ERROK YMDAY
COMMON BLOCKS DOODAT
IHPUT FLe ES ‘ IN = CATA FILES NULMPFR ?]WQRCH)
. . Tl mw?
ORIGINAL pace s OF THE -
QUTPLT FILES QUTP - PRINTER - PAGE IS PooR -
RESTARICTIONS PATA FILE NUMBER MULT G 33 FUR OJDS DATA 3ASd

OTHERWISE CATA FILE 1% ALSU4IY STQUINSIAL DALS
FURMAT DATA TaAPZ

REFERENCES CO0S DATA EASE QESFA/VATIUN FILE DESCRIPTICN
YGIFE DOC0S COCUMENTITIONT

SUBRQUT I NE CATOST(INGDSTART LS TITP L 153ATIS NLTARC) DAT3
REAL %D TlHEl.EfNAMl.UﬁSI-CG(?)oﬂdSﬁdH.DETAQT.DSTQP.“JSTRT.HJSTD“. AT

1 M DLy LJET YeDAY ' . CaTy
CIMINsion S{T). 030 { 0T VFECL2D425) . ) CaTs
LowlCabls1 NIT15T,.00L TAC DAT:%
INTLGu IEAVIC.QATNS.ﬁtCORC(FaC)-JUTU.l?AT|FECSAT ' CAT
INTZ Cakel L?EC.QE:”AR-!J-IGlopFITl-U:1T2|163(21rlT.TTAG-LLRECIlQ!.DAFJ

1 143dndshI22(17521} - . DATH
QIzixblCh MLt e 2R, 15 CATLS
CJHWJNIUU.)AT!T[“ﬁ!.SThAHl.dﬂSI.OHoJVSCﬂPajﬂfnollGBNQl-NTI-G:TCDR.ﬁATﬁ

1 lb-’.!l1llc‘lITT'.‘(‘llul.‘lTl1p:‘1T2|iG . nNaTA
LIV AL BT (LTS e bRV CLO ) omE Cie () et €201 1) o {IRZC1HICIOUNTY DAY
cuJdlVvaALZAYD L) TIVEL ) ] DAT3
LATA :}J-tl.fu\_nllf"‘v.'-r)u?rol:_‘-'ii/;f—'\'")‘;zu'J:.‘UonFﬂLSEO|-l¢5|0/ natH
IF{iNscdss) GC T 223 DATd
AT As CaTm TADE TATH
ok ALl iNeen a1 0, RHEI) TIVELLSTEA L, 61 0 30Tl e SATND L [USNDL, TAT
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1 oT1sGeICCRLIG
CLUARC= & ThUE @
FeTUieN
SuidT Izl RECTREC
190 T1+2 i‘—:.CJO

RETURN
20 IFIGLOAXEC)Y GG TO 190
IF(UTL31Y o To 22
NCT) ST=aTHFUC S .
DEFIh:’uATA'EIEE FANDOM ACLCESS FILE
GLFEIRNG FILE Z(E50S4 3520.L +IC0OURT}
ICounxT=1
REPL OIRLITCRY FECLRD
READ(INY JCOULUNT,,Z2R=100CY RZCIORC
CALL CLEZ2F(MZ2REC 25,351
RLCPARCLLATCL(2)
22 Cluharwe=s TRUT
SEaAaRCH DikcCICRY FOR
LU 25 I=Z.LNEC
IF(RecCil (1) eCTa0)
1SAT==RECCRS( D)
IF(ISATeECeLSATIO}
23 CUNTINLE
GD TL 101C
A0 NSUHBSRECCRES(I+13~)
REZSAT=(ALAS—1)/ 3541
MUPARTS{RECSAT-1L I/FCLPARE]
. ezl +u
CChVERT STanT TIME TQ LODS SYSTEM
MISTRT=OJLLICETART ) =CURIF-.3OCCID0
CORVEIRT STCe TI%E T2 D05 SYSTEM
FAoTURPTIJLLIDETOR I =0JREF+ 40000100
toURL=1T AR+ WCRFAS T~ ]

INCICATCR

SATELLTTE
GO TC 25

GO TC 30

OET=RMINE FIRET L LAST FARTITIONS 19 B2

Cu 33 leu:RD.HhopD
Endiipezls ;=1
VJU—N—M&(‘#;RE2}
TFIMIaTnT el T (MIT414D2)
23 CONT Ui

CALY LnST PahTITICN
=ixWDnd
INwU==hJILE={NCUS=1) /35235
HURGCZRE CSAT—RECSAT /RECFARREC FAR
R Cl=mZC e (MWCRD 24 L J4NLREC-1

REAG LA3T FARTITICN AND CHECK TIME
fond (IR [COUNT, TR =1030) ¥2EC
ool Ll =uReZ{l o IN2I8)
Tual éra#REEL 2. 1NCOH)

GO TO &b

TMIGHT HAVE DATA

Al T el Gy TTAGWFRITLWPUITZ2.15
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READ

P THE
RO UCIBILITY 0
ggcmm PAGE I8 POOR

EJe s TINZLAYMSAY {27031 7,CaCe -\0"‘01\.’140

IFIMIL sl 12T ART )
FIRST PARTITIOCN TC £Z
A liranTslapaCla=Te il 1)
Aw i de=la(lalR™+IPLRAT=1)
[rR2CI=he {i{"alhD2)
CU B0 KTy Maflnl

LawlsJdlizvr~]

GO TC 1c2o

RLAC KNOW CZTZRYM]H4ZID

8.0-140

DATB
DATH
CATH
CATS
CATR
DATH
CATH
CATH
CaTg
DATE
nATH
DATH
CATAH
CATE
DATE
CATR
DATH
TATR
cava
DATY
DeTH
0ATY
ATH
crio
CaTE
DATE
LATA
TATS
CATH
CAYB
CATH
CATH
CATR
CATH
DATH

" DATH

DATZ
DATHE
catT
DATH
DATE
DATA
DAYS

CATR

CATHB
DATH
DATU
DATYE
CATE
CATH

‘DAT3
DATH

DATD
DATH
NATH
CATH

S5€
57T
3R
9
50
¢t
52
53
54
65
£6
67
AE
65
D
71
72
T2
re
15
TE
rind
78
7<
-4aG
~1
az
£3
aa
3%
a4

a=r

3R
3%
ge
51
a3
‘a1
&
g5
2
27
28
99
100
101
102

103

174
105
125
12”°
10%
10
1t e
111}
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N

NJID=REC2({LADRC2}
IF(MJSTOR LT« {(MJUD+10C)} GO TO S0
43 CONTINLSE .
LAST PARTITICAN TO EE 2EAC NCw DETERMINID
50 KParkT=MINCINOPAITyK—~IwTRD+1)
NRZCSIRECI+HECPAR- -
NDREC=RE CSAT-~ROCSAT/RECHPARXRECFAR
IF{NLUrZCeEQ>0) NOREIC=RECRAR ‘
IF(IPAFT s S0+ XPARTY NRECSIKRLG1I+KROCREC—-1
INDOE=25
KC3=0
RDUC=NCB 5-NI3E/353%3S
IFANLUZecCe D) NUIB=3S
SATNU=[3AT i
SET FLADER RECDRD INDICATOR
T1M4Zl==1490C
LABEL=] -
READ FInSLT 3% ZATA RECORDS
TREAO{INY ICIUNT SARE1030) MREC
LAoZL=2 .
IF{IPART 4N 4KPARTY ) RETULEN
NRLC=llsC1+MLREC—1
IF{NLUKECREQsL } INDNE=NLCUR
RETURN
100 NOBSNUs+ ]
IF(NUD «GT.IHECEY GO TO 150

MESw SO CUSLTICATE QASFOVATIOMS

- oA, LT - -
L) - & o ™ 49 o4 S
TRURRECL ] s 0T 1 e S0 MIRE I 0 [ a ANDaMXUC {24 ND3) 4 S0eM2REC(241) e AND

i MEEZSL 2 s Y2l DV PRECTI3 s o kDa QEC("nN?31-EQ‘MPREC(4|I).AN")Q
F4 MROC (22 MNNH) S 2a MZRECL 22,10 )Y GO 10 100

118 LunTINLS
SELECT JNL UESTAVATION FRCONV CORE AMND LJUAD [N CuMMON

LU 1cu 1=1,423 '
120 1Cu(1r=MreC (T MGH)

RITUSN
SAyE PrxuvIULE 30 CUSTRVATICAS
15C TJ 160 1=1.¢

L)

oa 150 sai: | REPRODUCIBILITY OF THE
ORIGINAL PAGE 18 POOR

158 M2il{1lyJI=YRECLT W)
IFCICuUuNTahTaNREC) GO TO 2CO
RE AD 3L HAJRZ (CUSERVATIONS
READL LAY ICOULNT SRR =103C) WMREC
hC3=40 R )
IFLIPAAT e EdaKIMAR ToANDs ICUUNT o« S Can=S 1) ITNDII=NDOD
GO T2 luc
200 IF(IPART (" KFARTY GO TC 10
DETural™NMS FIRST WICORD IN KNOW PACTITION
how=0
IPART= 12 AT
KwJirb2ZhathwD?4e
ICUT = (iR w02
NHLCL =L CCLNT AR A=
IFLIPART LT FAT) GO TC 100
NS [CoLAT e liT—1
lertdonliebwal ) P00
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DATY
DATR
CATH
CATB

" DATS

DATH
DATH
DATH
QATH
DATH
CATH
CATE
QATE
DATH

DATH

DATHB
GATE
DATS
0ATB
TATS
DATY
CATEO
CATE
CATE
cCATS
OATH
NATH
oATE
nATs
TATH
DAaTS
CATSH
DATS
CATH

- CAYS

CATS
CATH
DATS
CATH
CATS
CATS
CATH
CATH
CATH
CATB
DATH
0ATS
CATH
DATSH

"CATH
PATH

DATY
CATH
caTy
AT

CaAT

112
113
11&.
115
116
117
1:i8
114
120
12!
122
1232
j2a
125
125
127
123
12¢
130
131
132
133 .
13¢.

132
13¢
137
1e
1as
140
143
1A%
143
182
1.3
1&¢
187
1ar
149
150
151
132
152
15
155
1%a
1587

1c¢

1%¢

1AQ
1¢1
122

133

152

122
1o
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-

. L Ga TO 10¢ ' R CATR 1632
€ FRINT chwuk MEZSSAGES ' ' : o CATEZ 1A7T
1CC0 wxkITE{luUuTF.2000) J . cCAYD 17C
’ Gu TO 103: CAT3 171
101C wei TL{OUTF.2C10) ISATIC _ CATE 172
- U TO-10IE . ' - DATH 173
1020 weITE(UJUTIF.202C) ISATID T cATE 172
. €2 T 10:¢ S ) CATE 17%
1033 lE~=IErR+l ‘ : caTon e
WwHITE(OUTE«20320) ISATIC, ICOUNT para 177
IF{ItkielLT1e10) GO TN (1D&THIS2 )W LARZL . CATH :72
WRITELCUTF,203S) - CATS 173
1023 wRITE(CJTF.204C) RECCAC.MFEC CAT3 180
C TAKE ER=OR EXIT . GAT: 19
CAL. LFRGR{7YLSTART ’ . | DAT3 182
10AC IFLIMnRKTWECeRFART) NRECSNLREC ‘ CATH 1EZ
RETURN ' - . EATER 126
2COC FUnMAT(1F1,2CX*UNABLT TG READ DODS DATA dSASS NATA LIRECTARY*/ oaT3 113
1 I1X+PZRRCR CODT 151,019 /21 Xy *NONAYMS SXECUTION TERMINATIOD®) . nAETH 1654
ZO1J FurMAT (LR 120X, 'S5 DATSE AVAILADLE o2 SATSLLITE REAUSSTED'A21X, aF S Soll ied
1 VSATELLITE 1D IS5',16/2 1%, *RONANT CXESUTI IN TERMINATEDY) =3T3 ke
2020 FURMATCIRI¢20X, 'NC DCATA AVAILAELE Fia ThE TIME PERIDD REQUESTED $,DAaT2 1T
1 CFGR /51X YEATELLITES 3 IG /21 Xo *NINAME EXTCUTION TEIVINATED ) ~ATS 162
2020 FORMATI1FCa20X, 0005 DATA SASGI READ ZRIGR DCCURED FOR/21X. oAaT® 17
1 P SATLLLITE ¢4 1Q/21K, 'CATA RECIAPT NUYMHER 15'.15/7) DATa 107
2035 FURMATILRC(Z0X, "NINAME EXECUYTICM TIEIALHATED DUL TO/21Xe cATa3 172
1 AL ASIVE DTS DATA Da§I SEAD T Inansty o AT 102
POAT roanmAT ISl EN, 20 1ML TR, 0N, 7Y ML, AN, I kT2, et 2e maT.r 10T
£nND A : cata 12¢

REPRODUCIBILITY OF THR
QRIGINAL PAGE IS POOR' -
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READ
" DATA
 TAPE

ERPFILE
L. READ

RETURN

SET SENTINEL
RECORD
{(NDV\CATOR

( RETURN )
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PEFING
RANDO M
ACCESS FILE

REAVD
DIRECTORY
RECORKD
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PETERMINE

SEARCH . ?ART\T\OS-\IS

foe " . TO BE READ
SATELLATE '

SATELLITE
 ROUND

MAY HAVE PATA

1 READ LAST
- PARTITION
AND CHRECK TIME

COMVERT T0 DOOS
"\ SXSTEM THE

START TIME

LAST PARTITO

- COMVERT TO
PoDS SYSTEM TUE

STo? TWE
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FirRsT
- PARTITION
DETERMINED

LAST
PARTITION

DETERMINED

SET HEADER
RECORD
NP ICATOR

READ FARST
25 DATA
RELORDS

KETURMN
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MORE

OBSERVATIONS
HEEDED '

CHECK FOR
PUPLICATE
OB ERVATIONS

LOAD ONE
- CBsSERVATION
INTO COWAMOH

( RETURY )

g0- 15

8 N-114%



DATRSE
Page 9 of 10
October 1972

' SAVE LAST
PREVIOVS 25 PARTILTION WAS
OBSERVATIONS JBEEX READ

PETERMINE FirsT

OF

VARTITION RECORD N New

PARTVTION

READ : B
35 MORE
OBSERVATIONS

PRINT
READ ERROR
MESSMNGE
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PRINT : X PRINT
NOo DATA READ ERRR
MESSAGE. S MESSAGE

TENTH
READ ERROR

FIRST

ATTEMPT

- PRINT
NoO DATA

MESSAGE

o=

EefoR
TAKE ERQOR
EXIT
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NAME

PURPOSE

CALLING - SEQUENCE
gymaoL TYPZ

DAYNR Le -

[ g2 10 5
1HM 1

SEC .'R
SUBRDUT [ WS LEEC
CCHvON bLUCKS
INPUT FLILES

LOUTRUT-Flled

DATES

DATES

Page 1 of 1
October 1972

TU CONVERT DAYS ELAPSED FRCM JAN D40 OF THE ARC

YYMMDD HHAK SEC
CALL DATES{CAYNR,IYAD+IHM¢SEC)

CESCRIPTICN

YEAR

CuUTPUT

YSE AR, MCHTH, DAY IN THE FOKRM

'REFERENCE YEAR INTO A 3 wOnD DATE OF THE FORM 3

S INSUT - DAYS ELAPSEDQ FROM UAN 0¢0 OF THE REFERINCE

0F YYMMDO

CUTPUT - +OUR, MINUTZ IM THE FCRM UF HHMM

+

OUIPpT - ESECONDS
ACDYMD TDIF
kTIME

NS

NONE

SUBRCUT INE DATES(DAYMR TYMT JIHM5C)
DOUPLE PRECISIUN DAYNR ,S5,[AY.SEC
COMMONACTIME/EAYRIT(22)4TY
€ CONVEST TO wiC Ti¥z SYSTEM .
CRYSUAY R +{COLE(TOIF{ 1444 LAYNR I #100=37/3: 6504

IZAY =AY =100

Iyio=iv+1CCC0+1 21
€ CALLULATE Yo 2R/ AINTH/DAY 3F INTERZ ST
CALL ACUYNDLTIYNRLWTIL AY)

t

CALCLLATE NUNEI-

[5.C=>

CF SSCONDS REMAIN ING U
EarteC+* (DAY=-"FLOATLICAY 1)) BEEWUID

ORIGINAL

C CCNVenrT Tu HCLR/ZMINUTE FCOMAT
InM=6o® (122C/ZEQJI+1ISIC/AH0

C ROvAlNHINY >2d(ND5

SilsS5-0FLLAT{EOS{ISEC/EC) -140L-5

REITU RN
GEND

R N-14%

B
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fATE
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GATS
DATZ
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NAWE ' DAYEAR
PURPOSE’ } ' - 1D COMFUTE A CAYE, CAY, NUMBER OF YEARS, #WD TIME
’ CF LAY IN SECCHDS FROM L GIVEN TI+E IN LAYS FROM
JAN 0.0 OF REFEREMNCE YEAFR
CA;LIHC SECUINCE  CALL CAYE AR{DAY 1Y MD, IDAY L ISFC)

SYMBOL TYPE GESCRIFTICA

DAY op INPUT = 0AYS FLAPSCT FRCM JAN (W0 NF TrRT KIFIRINGY
YEAP .
IV I INEUT =~ YTAR, MONTE. DAY 1IN THL FORM OF YYMMCC
1DA Y 1 CUTFUT = DAY NUNELF OF YUAR
18-€C 1 CLTFUT = FFACTION CF [ AY CCLVYIRTS O TO INYLGRAL
‘ EnCADS ’
SLBROUTINGS USED DATES DIFF
COMEQON aLOCKS MO NE
NP UT FILES KON
QJUTPUT FILE S NOHE
CUBFROUTINE DAYCARIDAY JIYMIJIDAY S ISECY . DAYT
a REAL®S LCAYySEC NAYE
CALL D2 TES(DAYLYNMD J1HM,SECY . Gay: o
JAND=IYND #1C 201 020C+1 00 . JAYF
CIFMESIHNEI T DR IT INTLSE CHLWBD0) DAYF
CrLL JIFFQJEND +SAIYNL 41 HMS «T2AY 4 150 C) ' rAYr
Fiiluna LAY
EMD ) ' ) DAYES
opuUCEBILITY 0¥ THE
1 P
ORIG
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NAHE o DELTAZ

PURPO 58 .

CALLING SEQUINCE

SYMBSL  T1YPE

SUBLAT CP

CATITUDE OKN THE ELLIPSOLD

SUBKOUIINES USED  KONE

COMMON SLOCKS CONSTS
INPPUT FILES NCNE
ODUTFUTY FILE ¢ NCNE

10

COUSLE FRECISION FUNCTICN DELT AL

INFLIZT T REALEFH{A-HC~)
LOGICAL KROGTIST

DATA HNOTLST/wFELSE./

IF(NITISTY G TC 10
CRGTLST=TRUY

E1=] 43 C=FfLAT

PESCRIFTI ON

.

X=DELTAZ(SUBLAT)

IHTBLK

SUEBL AT}

CEONETR/CONSTIS /3P T TwDRL TGN NEELEC
COMATRAINT I K ATHIGTSE ) .G ACAESQ:FLAT : FS032(58)

1¢0=" 71’

SFSFLATS(Z CU=FLAT}
PCI=)SINISLHLATELSG2RE)
PLlEI=EP ST s
LETH=AL#FL /T CQRTIF1SCHF2ZF45FSTS5C)
PILTEZ=SRE] ¢ AKTH
FL TURN
END

REPRODUCIBI
ORIGINAL PA

LITY OF THR

GE IS Poog

40450
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IO CONFUTE THE Z CCCRDINATE QF A POINT. OF GIVEN

INPUT = LATITUZL CF PQINT DN THE ELLIPSOID

Fa o L ha tg T Lt Lt MR ) N N
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DENSTY
DESCRIPTION

DENSTY is a real valued function whose value is the
atmospheric density at a given time for a given satellite
position. Additionally, DENSTY computes the partial deriva-
tive of the atmospheric density with respect to the
spheroid height.

The density model used is the Jacchia 1971 Static
Density Model. A thorough mathematical description and
a liéf of references are provided in the GEODYN Systems
Description, Volume I. -

REPRODUCIBILITY OF
T
ORIGINAL PAGE IS POOEE
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NAME, - o DENSTY .
BUERNRE THE FUNCT INN DEYATY CRuoyTes Ay ATMASIHIIIL DENSTTY
i 2 WHECH IS GFPENGENT UPAN NI TGHT, TTMATDATORE. AND
SELSDOMAL LATITHDINAL VARTATINONS, TENMCRATURE IS
oo DEFPIVID FROY THT JACCHIA 1371 M2AIL 4ND (S
el DEPENDENT UPAN THT FOLLOWINGS

1. SOLAR ACTIVITY o
2s GEIMAGNTTIC ACTIVEITY AND
3a NIURNAL DULGF

SEMIANNUAL VAP JATIONS DOF 3ENSITY AGT T XDPTISSED 55

A FR0DUCT FLUCTINY NF HETGHT aN) TI v,

COo-15%

0 fa) 1T

THERE AFT

SEASONAL LATITUIIMAL VAITIATIONA 5 743 LOWER
. THERMQOS FHERE AND HEL UM
CALLING STECOITNCE X=CEHSTITY(ZASAT)
sysmang  TyYDg DESCRIPTICN
FASAT no INTUT = DIGHT ASCIANSINAN OF SATTLLITE
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€ SOCHTLCE T 323<Te130L . DEMNS &R
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ENS
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4% KsRTART-ANDEFR DFNS
DO S5 J-le4 DENS
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hAME S

CPURRISE

CALLING SEDITNCE
SYMEDL  TYPE

IYunl L

IHMS] i
IyMn2 1

ITHMS 2 1

IDavy? 1

SUDRDUT INTE USED
1s€¢ 1

COLMMON ALOCWS
IN2UY FILFES

CUTruUT FILES

SUFRIUT INS DIF
COWNCNAINNTHS,
ISy Y= INGL
¢ CHFCX FA2 A I FFER
ISFC=%
IFTTIY "D ,EN. 1Y
C SEPARATE 1y Nl ARD
I¥i=lyvuni/sZ12035
(Ni=Iv¥YMIlalyis
IMy=Inlrs:ic"
ID.=I0C1=-THMIwtQ
IvE=IyYv /1000
N IYe e [Y 2k
fvi<stn2r 7 35
o =1nl=-142%1¢
¢ COMOUYYr THE “i ADGE
Ll=Isuryy;
fTYEal f= - 328
La=trul iy 2y
IYe A7 2a i 5 25ed
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DIFF A ' .

TO CA_CULATE THI DIFFTRENIF RITWFEN AQV Twn TINF
POINTS IN THSE 20TH CENTURY

CAL. DIFFCLY“D 1, THUYS, , TYMI 2 MRS 2, IDAY 15T C)

DESCKIPTION

JNPUT -~ DATE IN FQPU ¥yYyMUID
INPJT - TIVC QN:[véag-iu TMoN AHMMS S
INPUT = SECOND DATF [N FURM YYMUDD
o TIME.CN IYMD2 IN TOOM 4nwSS .

INPUT
OUTPUT - (L ABESFER FyULL DAY DIFS-FFyC™ ‘
O IDAY IS MTAATIVI 1S [¥Y¥TR,[4%G2 [ S THE
FARL 153 TIwur

ISEC MAS THE SAME SIAY CONVENTIIN AS IDAY

HIGNS .
OUTEOUT = FEMAINIEDRD QOF NISTFCeiyr~T IN ST COMDS

MHokT H3
NONE
HONE
FUIYSIT o IH46T , IY MM, [HUSZ, TIAY,ISFC) : C DIFF
MOMTH{L 2. 2) . ' NIFFE
ML IY e &)1 )4} DEIFF
ENCE TF LESS THaMN MANE NAY OIFEF
. . [ 1
unz)y GNTN 4C30 Co DIFF
IVYME? [4TD THRIE WORN SAZH NIFF
C . ‘ niFr
1683¢ : : RIFF
' ' : : . DIFF
‘ REPRODUCIBILITY OF THE e
r s NIFF
1ccon ORIGINAL PAGE IS POOR : CDIEF
C , DiI=F
4 . : : DIFF
roPayY S TIYUCT AN J41¢C50 ' rIFF
. hpIs=
(¥ 1=t} /21 CHMONTHETHT L L 3eIm) CIerF
. niFsE
IRALS I SF AUl Yh JET 3 SN SN BN Watie _ CIEF
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C COMVERQT ELADSED CAYS INTO CLAPSFEFC SCCMNDS
1S C=(IvYTARZ=IYEARL) ¥ £64CC

C CALCULATE CLA®SED SECONDS INTO EACH DAY

QCAC TSP CITIAS 1 —a0 e { 1ML/ 03 =20 s (THuS1 /1 (2000
ISEC22 VS Z=a5 e { IHMS 2/ 02 ) =240 JH L IHMS2/1 000 0)

C SUNTRACT TR™ Twi ELAPSLD STCINDSG VALUJUES
ISEC=[STC+ISEC2-15FC1

C ChoMpPUTF DAY
IDAY=IS O/ 8646C

€ COMPYTE [SFZ - -
15F C=1SFC- ICAY*85450
RE TURN ' _
N ‘ I

DIFF ‘
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NAME
FURPOSE
CALLING SEOQJENCE

-SYMEOL  TYOE

RAD - - Do
IH ‘. 1
M 1..
s 22
K I

SUARQUT INES USED
COMMCN BLNCYS
INPUT ILES -
CUTPUT. EILES

N

DINRAD.

Pape 1 of 1

. October 1972

OINRAD

TO CONVERT ANGLES FXPRESSIN [N ARC MSASUITMENTS OR
TIME MEASURFMENTS TO RADT ANS

CAL. DINTPAD(P ADs THs IMe Sy %)

DESCRIPTION

NUTPUT = CONVERTED ANGLES IN RADIANS

INPUT =~ SIGNED DEGREES 0 MIURS

TINPUT ~ UNSIGNED MINUTES OF APC 0R TIME

INPUT - UNSTGNED SECONDS OF ARC 0% TIME

INDUT - SWITCH FOPR TYps 0= [R3UT :
K=l INPJT IS IN ARC PEA".U?EM_‘.\.IT
K=2 INDUT IS JN TIMF MZASUREMINT

NONE

NONE

NONE

NOKE ’ —

SUKEJUTINS CINRACIRAN (I H, 1%, S, K)

OMRLE 25SCISION 2A9.5
RAC={DFLAAT{IRE 3430+ [U=EN 4S5 1k ,4RLE] AT 10 IS2ECD~5
IF(K EN.2 Y RAD=RAD® 15, [,

" RE TUKN
ENC

REPRODUCIBIL 1 '
TY o -
- ORIGINAL Pagp g (fogg E

0~ |UD

DINMe
DINR
DINF
DINR
CINP
+ODTNR

33
3a.
25

35

37

3a

———
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DNVERT

DESCRIPTION

DNVERT is 2 subroutine tc perform the double precision
inversion of a given input matrix using the Gauss-Jordan
Method of Condensation with partial pivoting. The input

matrix is destroyed.

It should be noted that this routine was written
specifically for GEODYN. Because of the type of matrices
it is required to process, pivotal element teéting is not
incorporated.
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NAME, DMNVERT : "
PURONSE "; TO INVERT A& SATT1X USTMNG GAUSS-JrROAM MITHDD OF
‘ : CONDENSATION #ITH DARTIAL (COLUMMY PIVOTING

CALL ING sEdWENCE CAIL MNVIRT{N, AXUX NTHR}

[a Bl sl

SYMRQOL TYDE

DESCRIPTICN

N i INPUT = NUYREE OF OQLS ORF CILJYNS RF Thy MATEIX
o AXMXY WHICH AT ACTUAL_Y UTILTZED 1IN THT

CALLIMNG PRIGHAM

AXMY o= INPUT = MAFRIX TO AF INVEITID

[NT MT) ‘AUTIUT = [NVIERSE OF THE "TN2T "MATRT X TA XYY

NT 4 INPJUT — NIMERMS[IN OF THE VMATEIX AXMX AS DIFINID
THE CAL.INAG PS(OAZAW

NR 1 INFUT — TEMRGCHARY STNRAGE USED oY D9R74Rav T3 STIRE

(W) . THE IMA[CES GF TUS DIVATAL COLUYNS
THE DIMSNSIOM COF THT AuAY I[N THE CALLING
PROGIAM TOUIVALENT T NI MUST @T AT LIAST

EQUAL TID M

SURROUT IHNES JSSED

MOME
CoMmrN BLACLS NONE'
INPUT FILES NﬁNE
CUTOUT FILER HDAE

SUdQUUT[Nq DANWVERTING AXYM L NT  NR Y

OHNVE

COURLE DPECTISION AXMX {NTGNT) Z .0 DMVE
DIWENSTON NAIN) DHNVE
SEARCH THA LTH RM4 STACTINSG WITH THE DIAGDONAL TLIMENT aND wNNKING NNVE
RIGHT SAave THs IKNDEX NUMBREDY OF THI JTH SOLUMN CONTAINING LARGEST NhyE
MIMBFER IH ARSILUTE MAGNITUDF DNVYF
N0 235 W=l N DNVF
P=C.200 ' PRVE

NO 272 J=L.N DNVE

IFL <NOT.PL LT NARSEAXMXILLJY)Y Y GO TO 272 NNV E
PrrafsS A Ix(L,s J3) DNV F
NRlLY=J DMV FE

2772 CORTINUS . CNVF
INTEOCCHANGE _TH AN JfH COULMMNSG T3 PLACT PIVAOTAL SLIHMCHT ON MALNW DNV F
CIAGTNAL PMVF
J=h2{L) e

DO 773 <=1.N FNVF
Czaxvx{~.J) RV F
AXMY IR )Yz axX v (K, ) [TV

B.0-165

17

AR

naQ
&0
&
4pn
ax
4a
ae
a6
F.
aa
an
en
51
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273 AXWX(K,L}=C

SAVE  INVERIZI OF DIVCTAL ELLMENT 1./A%MX(L.L)
C=1 -:-’):"&"”leQL)

SET DIAGONA. TLEMONT AXMYXUILLL) = 1
AXMX{L L) =1000 ,

WULTIPLY LTH W4 3Y INVERSS OF 2IVNTAL FLEMEINT
DO 282 1=1.N

202 AXMX{La J1=C2aXMX(L+J)

NULTIPLY KT 204 0OY VALYE IN DIAGDONAL CASITION

SURTRACTING CONSFCUTIVE RECW VALUES
0N 275 X=1+M
IEC(L.EN.XY GL TN 285
C=AXME(K,L)
AXNX{X L Y= CaD0
DO 2R4 Jsl N . :

2A6 AXNX[K, JYSAXME K ¢ J }=CxAXUMXL.4J)

[INVERIGT CAN NOw BE FOUND BY ADAIIST ING FAR 2PRFVIIUS

28 COETINUS

N ZR/Y T=1.N

Lettet ~1

r=hR (L)

D0 2H9 J=z= LN

CE=AXMMX{L o))

AR (L, JY=AXMRIK ) )
299 AYWX{K..))=C

RETURN

[
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(ENTRY )

FIND LWRGEST

- MEmMGER IN
L'TH Row FROM
DIAGONAL RIGHT

INTERCHANGS LTH|
TAND 3-TH Catumy
I'To PLACE PIVoTAL
ELEMENT ON

MAIR Dragonsu

SAYE INYVERSE
OF PIvOTAL
ELEMENT

SET
PraqonAL
ELEMENT

" OF PIVOTAL
- ELEMENT

MUCTIPLY L-TH
~,K3N BY THRYGEST

)

DNVERT
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MULYT -1
O] 1;:!'\{\' ALeE
TN PLAGO MAL
POSTTLA Y
SVBTR ACTING

-,
"

CoMstEouTIve [Ow
NALUES

FIND TMVERSE

18y ArTsustng

FOR PREVIousS
CoLamp)
oOrPERATIONS

(ReTURN )
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DODELM

DESCRIPTION

DODELM is a subroutine specifically designed to
read orbital element data from the DODS Data Base.
DODELM can read both Cartesian elements and Kepler
elements. ) . . e

DODELM may be requested to read an element set
number from observation data near the epoch time. When
such data is used; it must be read from the DODS Data
Base by subroutine DATBSE.

If the element set number of the d651red elements
is known, this number may be input to DODELM.

DODELM may determine elements cither by element
set number or by time. If no element set is found
using the former procedure, DODELM will switch to the
latter procedure attempting to find an element set at.
or before the input epoch time if possible, and later
than the epoch time only when all else fails.

I1f no element set can be found, or if errors in

the data are encountered, DODELM will print an error
message and terminate the GEODYN run by calling ERROR.

REPRODUCIBILITY OF THE
‘DRIGINAL PAGE IS POOR
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BAME, " " DODELM
FURPPOSE '; L TN READ NNRAITAL FLFMINTS FROM nnrs DATA 3ASF
CALLING SCTQJ-NCE  CALL DOCTLMIFLM. ISATINDDaVERD)

SYMEDL TYPE  DESCRIPTICN

IELNM - INPJT £ OUTPUT — ELEMENT SET - NUMRTR
1SAT1D 1 IMPJT =~ SATELLITF IO
DAYF®2L Ho INPUT F DUTPUT = ECOCH TIME 1IN JAYS FPAM JAN C.C

nNe THA QF“G NTE YEAR

3UARGT INFS JSED  CLEAR AT AAE DATES AJuL  E3ROR

YMDAY TIF

L COMMAN ALNCES CT {uF CRLEY CONSTS SNNHAT - INITAK
INDUT:FILES nopIss - oaﬁs DATA BAST ELEMENT rlLE NUMBRER
CUTPUT FILESR CUTP - PRINTFR A
RFFEEErCES : DOCS DATA BASE FLRMEMT FTLE NRISCRIPTION

LGSR DNDS MNCUMFNTATINONS

‘GFDDYN SYSTOMS DESCRIPTIONG - SECTINN 2.11.1
VOLUME | = GREOCOYN NNOCUMENTATION

SUBQOUTTNE DFDELV(IFLM.IGATIﬁ.DhYFDCl ‘ DeNE 2a

AL®O JAYEDC,DIU_ «DUTLUIFC, MEITPOHIYHUOAY 3 DFAT . MID W NJPEF, Hens s

1 ELEMST  DRSSLA DU » CATAED y XNU . FCTRSTC « 552 . COnF 3
LORICALSY KIAT1ST ,,IInELM nenE 37
INTEGET ISATID.SATNILRTCORNEAS I (NODISKNITZ JLCQAT.FL? Cl12) frnne A
b MREC. JEDL(2) ponF ag
INTEGEFs 2 LREC, REC21 17501, RECO AR, 162 pons  ar
CO¥UIN/LD TIME/DATAEE®  NAYECFL 21} h DOnFE al
CONMAN TELIMAELENS T 2) 4 IRATLALIR) W XNULT O, RYS oCnE az
COMMIRACINST R/ DUM2 (& ) DR AR, DUMI( 2] prhe &3
COMMANAIINCAT/DUMG (21 1, 156207 . NrnE &t
NDIMENST I MIECILIT245) s 0OnFE a5
COPYANALM T TEKZ TECY MDD, [ERHM,EPSEC,CUMLISS) . BONE &=
CAUIVALYNCE [ELRECCL) «2FOE_ACLYY o (I=T 1) 040D ), {HPATT NN ART) . cOops - AT
. (LEFCRECCROII.PEC2( 1Y) DANE 4R
DATA CJ?TF .OLL.Purfza 3099500414707 2,040 2/ ' HNE an
DATZ4 NOTIST/ JFALSE . ' ponr  sc
AT & CUT:"".‘:'-!EI.C\KQJ’D--'*U-II . - | iaial €y
IFCITLF e Tau) GO TC s iR T
B OLFENITISTY AGOTC 182 Cons e
NOT 18Tz, TRUC. REPRODUCIBILITY OF THE N T
€ BEFINE RANCAA ACCESS FILF ORIGINAL PAGE IS POOR prnE  Ex
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PEFINE SILE o« (4424352340 ICNT Y DODE

JCNT =} : DnneE

€ WCAD DIRICTASY RECURD Dot
READN(OC ISR JCHT LERI=12CC) PEIORPD Croe
QECDAR=?7C2(2]) alalada

€ SfapcH Fan SATELLITE onnF
23 N0 17 1=2.LREC DODE
IF(R=Ccnen(t).6E.CH GO TOO 12 DOnE
[SAT==-PT2IRDILD . oonfg
IFCISAT.U0LISATIOD) GN *0 15 DONE

16 CONTINUS : DONE

GO T 191 OORE

15 NAFS=RECAAD(1+1) -1 COnF
IF(NN8S,LE.0) GO TO 101C oone.
RECSAT=(MAAS~-1 )/ %+ ] henE

B N=NDR =NI25 /S %5 . [al¢lals

[N R=E noNE
NOBACTZ (DO CSAT—1)/RECPAR+} DCPF
IWCRD=1+4 ] nOn=

C CCHMVERT EPPO4 TN PiDG SYSTOM DONFE
MIERCH=FJNL{NAYERC)-DJIEF. Drne
NACSOST IS ENIPART -1 oOns

NP SC=PT LS AT-RECSAT/RELCPARERECPAR DROF
IF(NCREZ.C0.0) HMORFC=REFCOAR nenE
IFCICLM.GT0) GD TR 2C7 i lalats

C SFARKCH =@ 2a3TITION CONT AINING FOOCH TTME [nfaalsl
1@ DO 25 J=IANANCyNWORD DODE
JWORDZT 1k f-1 nnnec

VIO =RECI{ JNOED2) DNDF
TF(NJERSHLLT o)L+ 1.D%1 Y GO T 25 nPODE

2¢ CONTIANUT prnE
GO YO 233 DenE

C EPOCH T IME DARTITINN DFTERMINED DCOF
26 IDERT=MaX " (J=TwlkD 1) OOnF
JWORNZ=Yx [ [WCRNE[PART=1) OnnE

28 NO9=3 nene
ICRUNT=I=C2 (W DRE2) DCDE
NREC=ICTYINT+RECP AR=] onnFE
LARFL=1 ' prne
IF(IPAET ,NEL.RPART) GO TO 32 ONNE

T ONREC=ICNJINT+NIBREC— 1 DONE
IF{NDRFC.T0,1) [&DO3=NNOR nnpe

C READ PRYSTCAL GZCORD hrns
38 ICMT =10 YINT GONnE
QEACINDIISKT JCNT EPI=12Z20) MRSC onnE

47 WO z=HGA+] DNnE
IFINTR,GT . INFORY GD TO 582 pNnE

JER{L =43 C{2yNO M) CBANE
JEG(2Y=13SC{ 3. NDP) : ) , . oNDE

- MJrSMUC R | a0 D=2 REPRODUCIBILITY OF THE nnpe

¢ CHECK ¢ R LLTMENT 50T AT EPNCH ORIGINAL PAGE IS POOR . nOnE
‘ 1P (VIER 2,70 MUNY 610 T 453 : AnAaE
[Flugmrr g, T M) GIY T &2 nroF

UL i none
[FERNA,TN.2) GN TO 20 ponE

AIA SR pros

8§.0-170
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5S¢ [COUNT=TCTUNT+1
IFCTCOUNT o GT JNRFCY 6N TO 523
LARDL=D
1CHT=1C TINT
€ READ NFW PHYSICAL FICORD
READ(OL YISKY [CNT ERPR=1T2C ) MREC
MOR =5 ) -
IFCIPADT (TOJNPAR TS AND JICIUNT WSNNIECY [NDNHENIDS
nt T & ' -
£ ELEMENTS HAVI NEEN FOJND
&G O A1 1-1.12 .
61 TLFEC(IN=RECIT+4,N3IR) .
[ELM=ME=C{ 1 NOR)
JEN (1Y =47 C{ 2 NG R)
JEC(2)1=1eZ LTy RY
MO MY Y 252
ITYPZ=#2:C (4 N4}
GO T {35,:75), ITY>F
GO TP 15333 !
C CAPTESTAN FLTH9ENTS LNADED INTO CrMMCN
€5 DO 7L T=1. 3 ’
ELEMST{ 1) =0RAELA ([ ) *DUL
7C ELOVAT(I+3Y=RESLA(TI +#2)5PUL/DJT
GN TN P=
C ¥EOLERT AN T_TUTNTS LOADFD [NTN CNAMON
7S ELVYST{1)1=038C A1) e .
e TEREMGT M R IRPELAE )
no oF2 1=%.6
BC ELFASTUI)=N23PELA(TII/0BRAD
AS CALL CLYAF(MEEC:~A3C, 1}
IF{MIEPRT, T2 MJN) D TURN
C RESET [ 3INCH
- CAYEPC=JD+YMDAY (STL 1340005 .
DAYCRC="AYFOC+TDIF (4,4 2, DAYCDC) /R . EAES
AT AEP=NAYED(
CALL DATZSICAYEOC, [EPYMD, [HM . SECY
1E0HYS] Iu
ERS{C=57C
RETHURN
92 [CrUNT.=1D0UNT=1
: NOE=1
1PART=12ART~]
IF{IPART ,LT,.1Y %0 T3 %82
€ PACK UP ONF PaRT]TINM
JHCRD2=76 ( IWLRD+ [BART 1)
ICTUNT=ITC2(JN0RP 02 ) +RECPAR-

GO TN 233 : . IBILITY OF THE
| B ot At wsues REPRODUCIE
SEARC n EoTacT RE MES . 4
‘ 20t o; 21.: ;:wri:o.nj:a:; F ORIGINAL PAGE IS POOR
JNEDRT= xS
LCrUNT = SC2{ JAORF2) =1

NED S0 INT NN A

IFldaECs 14 230) SCEC=T8ONT#NAT L
297 L ICTINT=1 ST ]

TFL ISyl (OT NOTFCY L0 I 252

LA L =%
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cnnfp
prnE
DOnF
DONE
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[pialals
DODE
DD
pong
[alglv]
OONDE
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DONE
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[l

C

I

ICAT=LCMINT
PEAR NTW DHYSTCAL FECIRD
RELDIDNIIAKT ICHT JEFR= 1327 MREC

IF L ICCUST « TO LNRECL AND o o 10 NWIRM) INDAR=HNONA

DN 235 0fRzl.0N000
IE(¥RECAL « NOT) oE0e ISLMY GO TH 60
240 CORTINUT
250 CONTINJZ

KRG ELEWENTS AV IALARLE RITH THIS MIMATR
WRITE(NUTP,225%) TEL™
tELM=C
GO TN 13 :

A6 JUWORN2=2«NYWORD ) .

tCCUuT=7:c2{anchg+Ncasc—1
TAKE LATLCST ELLCYPENT SET '
’ LARTL =t
aNFE=NODY
GO TN P13
A5 NNF=S
a1c [CPT=ICHINT .
READ LAST DUYSICAL HECORD
FIMED CLEATKT SET NUMNEE FROM DATA
READ(DMITSK T [ONT JERRI=122%) 4REC
GO TN £
F-¥ale MJF OCHZIAYEPC+1 4 2D2
S Sl L FALSE .
ITN=23
oA narn:cr nu;r\mrt-:)r‘:u |r-Dru.tC‘..aT‘lr\ [aEuln 3 LT |
CALL DArﬂfrtIN.rAfFDC.UJEDCH.tsATln.e?ﬁ L4
1IFLV=IG20L)
GO T ©
SO0 JWCHN2=JXORNDIE
CIF{IOACT . ENLRPART) G TH 1C13
TEY NEXT PAWTITICN
foanT=fParkT+1
GO ¥N 0%
PRINT feRno Y4ZS5SAGFS
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Al Toue “ALL
' _ DATA
SELECTEYD
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. , © ERROR
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FILE
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STATION
NoT
PRESENT

" REPRODUCIBILITY |
: ; OF T
ORLJNALPAGEISPOOgE

gﬁpx%i



DPETERMINE
PRECROCESS NG
NECESSARY

PROCESS MEAS.

ACCORDING To
TYPE,

orTICAL

DODSRD
Page 9 of 11
October 1972
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PROCESS PROCESS
OPTIC AL RANGE

400

.?Rol'cess
RANGE PROCESS
RATE ' MINITRACK

400
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X-Y
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SET
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TO ZERO

RETURR
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MAKE
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DPFCT

DESCRIPTION

DPFCT is a multi-purpose multiple entry‘point
function. There exist 8 different points of entry:

DARCTN - is a double argument Arctangent Function
' providing function values between 0 and
2r raidians
DENORM - computes the denormalization factor for
geopotential coefficients
DJUL - computes.Julian .dates when given dates
as computed by subroutine YMDAY
DOTPRD - cdmputes dot products
- * E
XEFIX XECI cos BG + YECI sin eG
. - * - *cq
YEFIX YECI cos eG YECI sin BG
XINERT -

*® - * =3
X cos BG Y s1in GG

ECF ECF

t
-

x )
YINERT ECF €05 BG + XECF*Sln BG

{o-19%
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NAMT
PURPOSE
EFHT1RY PAINT

DARCTN

kd

oPPCY
MULTI-PURPGSE MULTIPLE ENTRY PCINT FUNCTION

PURPCSE

10 COMPUTE THE ARCTANGENT USTwEEN O € Y0 PI

DENGRM 10 CEMPUTE THE DEHORMALIZATION FACTCR FOK
CEOPOUTENTIAL CSEFFICIENTS

bJuL 10 CUMPUTE JULIAN DATE FOR AN INPUT TEME IN DAVS
ERUM JAN 0e0 CF THE REFERSNCE YEAR FUR TFE ARC

COTPRD YO COMPUTE THE DCT PRCDUCT OF 2 THREE DIMINSIONAL
VECTORS '

XEF 1X GIVEN INERTIAL X AND ¥
EETURN EAKTH FIXED X

XINZRT GIVEN CAFTH FIXEC X AND Y
RETURN INERTIAL X

YEF1X CIVEN INEWTIAL X AND ¥
RETURN EARTH FIXED Y

YINIRT CIVEN EARTH FIXED X AND Y

FETURN

FNERT AL Y

.

REPRODUCIBILITY op

CALLING SCQJEMCE CARCTN(Y, X} - ORIGINAL PAGE 1g POgHEr
syraw. TYPE  CESCRIPTION '
Y op INFUT = RESIN(A)
x . DP INPUT = R&COS(AI
CaRCTIN DR CUTPUT — ARCTANGENT OF AN3LE A IN RADIANS BETWEEN

CALLING SEQUIENCE

0 AND +2P1 RACIANS

CENCRMINM)

sywscL TYPL  CESCRIPTION

N 1 1NPQT - DRGREE OF LEGENDKS POLYNOM [ ALS
" 1 INPUT - ORDER CF LEGERORE - POLYRCMIALS
DENORM D2 CUTPLT = DENORVALIZAT ICN FACTUR

CALLING SEQUzNCE

couL(x)

R.0-197%
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“LESCRIPTION

SYMHCL Tyio
X oP [NPUT = TIME IN DAYS FRO# JAN 0.0 OF THE REFERENCE
. YE AR ’ :
cJuL DR CUTPUT - JULLIAN DATE
CALL ING ScQUENCE COTPRD{A,B)
sYmacL TYec CESCRIPTION
DR  INPUT - CUNPOAENTS OF VECTIR A
(2)
) - pP INPUT - COMPORENTS OF VECTOR B
(2) ,
OOTPRY DR CUTRUT — DOT PRODUCT CF VECTURS A & B .

CALLING SCOQUENCL

-

AEFIXEXaY)

CESCRIPTIUN

syMmecL  TYPL

X op INPUT = INERTIAL X

Y . op INPUT = INERTIAL Y,

KEFIX 0P CUTPUT = 'EARTH FIXED “¥ RUSTTIUN

CALLING, SE0VENCL

syMBLL

XINERT(XsY)

Trec  CESCRIPTION
x oe INPUT = EARTH FIXED X

, REPRODUCIBILITY OF THE
Y . eP INFUT = EARTH FIXED Y ORIGINAL PAGE IS POOR,
XINEWT uP CUTPUT ~ INERTIAL X

CALLING SCOUENCE

TYPL

YEFTX{X\sY)

SYMECL. CESCRIPTION

X oP INPUT = INERTIAL X

Y DP INPUT - INERTIAL Y

YEFIX DR CUTPUT — EARTH FIXED Y POSITION

CALL ING SEQUZNCC

YINERT(X,¥])

8.0-194



S

S

'y_

Y
SUdR
CCMﬁ
INPU

ouTe

120
130

“10

YMuUoL e TYPe j-cEscFiprzoN

e INPUT ~ EARTH FIXED X

76# INPUT — EARTH FIXEC Y
INERT ~ D . CUTPLT - INERTIAL Y
JUT Lk d USQC YMDAY ‘

Ok ELLCKS C3THET CONSTS INLTuK
T FILES ° ° MNCNE
UT FILES NCKE

BOUCLE PRECISICN FLNCTICH DARCTHNIY, X)
IMPLICIT Kb AL®E (A=11,0-2) -
CCHISRACSTHETZLTHETG STHETG
COMFON/CUNATSZEL W TACP14DORADSCRSEC
CONALRAINITIAZIG (4G ANDJLISTHIG2(T) .
LOGIC AL NOJIST

CARCTARZDATANZ(Y.X}

IF{CARCTNSLTaUa030) DAFCTN=TWOFI+DAFCTN
AETULREN .
FHTAY DoNGieM (h oM}

IF (MU QIGE TC 120
Kh=awe UOUFOFLUATI{N} +T« 00O
BMYIzN—MEL '
NEk=h+M

FACT=1.D0 . - .
DO 1190 TN Y s MPM . RF_"PRODUCIBILITY OF T}uiE
FACT=FACT*LFLUATIL) ORIGINAL PAGE IS PCOR
Xh=xhNsFACT

G0 TU 139

XN=£+ COUsOFLUATIRN) 414000 _

DENCRMZUSURTLAN]) r

RETLRN

SNTKRY DJULEX)

IFCNDOLST)Y GU TO 10

AOJLIST=eTRUCS

D=4 33251« ELC-YMCAY(S001004CsCe0D0)

DAUL=LJ¢X )

RETLRA

ENTRY QUTPRC{ALE)

ADULLE Phcw ISION AL3)8(3}
DUT#HL=A(1Jtﬁ(llf&&?l*ﬂ(Ei#ﬁ(B)*B(Z)

RE TLRN

ENThY XcFIX{A.Y)

KIFIA=KelTHrTCHAY £ STHETG

RETLRA .

ENTRY XINZHhTIX.Y)

AIKERT=asC1 e TC-Y2STHETG

8.0-195
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DPFC
DPFC
oreg
DPsC
pPEC
IPFL
OPFC
bePFC
oPEC
DPFC
OPrFC
LA
DPFC
pRrFC
DPrRL
OeFrC
- OPFC
DPFC
DpREL
OPFC
prrc
aprC
OPFC
DPFC
DORFC
preC
DPFC
DRFC
opeC
DR C
DPFC
DPFC
OnFEC
OPFC
o]l N o
OPFC
DPFC

131
j3z2
132
12~
135
134
137
138
136
tan
| Er
16 ¢
142
1ac
132
1¢ e
147
1.2
1a€
15%
1S1.
1c2
152
1z
158
15¢
=7
158
134
1£Q
1€1
142
152
| A
149
it
167



RETuUnM

TENTEY YOF LALA Y)Y
YEHF A=Y+ o THETC-XA3THETG

TETLAN

IUTRY - YINOAT(X.Y)
YINeRT=Ys S e T+ X* ETHETG

RETUARN
£RYD

DPFCT

Page 5 of 5
October 1972

| THE
RODUCIBILITY or
%%.];’GINAL PAGE I3 PO'OR :

§oo-196

DPFC

ppec

(n] 230 o

CPFC
CPicC
aPFEC
Wzl
OQnFC

161

1=t
170
17
1727
173
17*r.

17
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NAME. . DRAG

ENTRY PDINT PURPOSE
DRAG] INITIALYI ZATICN
DFIA.G-A'.- TC CONFUTE ACCELERATICN IN RECTANGULAR CDORDINMNATES

E¥YMBOL 1YPE  DESCRIPTICN
GRPAR oP QUTPUT — PARTIALS CF FDRCE MODEL PARAMETERS
1) '

DUE TO AEKRO~DYNAMIC DRAG FORCES

CALLING SZOUENCE CALL DRAG1 (GRFAR)

CALLING SEQUENCE DRAG{RASAT DX DT}

EYMBoL  TYPS DESCRIPTICN

RASAY DP . INPUT - RIGHT,ASCEBQIUN O0F SATELLITE
DX (]2 INPUT & OUTPUT =~ SETELLITE ACCELERAT ION VECTIR
oT . DP INPUT = TIMPE IN DAYS FRCH EROCH

cLomoLTINGE USID  BEASTY |

COMMCN BLCCKS DRGBL X XYz INTBLK

INPLT FILES NOKE

DUTPUT FILES  NOKE

REFERENCES * GEODYN SYSTEMS CESCRIFTICN *

VOLUME 1 = GEOCYN CCCTUMENTATION

OR

SLBROUTINE DRAGL (GRPAR)

£8.0-197

REPRODUCIRILITY op
N L . O ]
IGINAL PAGE 1 §o§§E

DRAG
IMPLICT T RSAL#3 (A~H.C-2) DRAG
DOL3LE PRECISION OX(3) XY oZeXCCT+YLOTe ZCOT sR+FSQeTHDT 25+ AEJRASAT CFRAG
INTEGER ACDRLWACCRD DRAG
DIVENSICHN GRPARI(L) - DRAG
COMMON/DPGILK /HT (SPSIS0.C(64) «C3 4C1 s VELXDCT R, YOOI R RHO DRAG
COMMONS XY Z/ A3 Y22+ A0 CT «¥YOO0T o IDUT s Re RS Q. ISAT IFGACE{ 2) DPLG
COMMON/INTILKATHNOTI(2) «THDT2S +GF, AE 4 ASS O, FLAT«FSQ32,FFSG 32, DRAG

. GM3( €) B8(2),B00T(2)+3012) AFGN(3B) ¢ADUR(Z2)+ACTFD(2)+53AD(5) DRAG
RE TURN YRAG
ENTRY DRAG{RASAT DX CT} DRAG
EPSISA=Z#42 /RASC - SRAG
HT=ReAS—{FSQI2¢SPSISQ*62=FFSCI2 ¢5P3 IS C) -3RAG

C O8BYAIN ATYDSPRERIC DENSITY SRAG
: RMO=DCHETYL A SAT) JPAG
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- .y

WOTR=XDOT+ THO T2 S sy DRAG
YOOTIR=YDOT~ THC T2 S o DrAG
YEL=XDOTR*%2+ YDOTR &2+ ZD0T ¢%2 YRAG

VEL=D SQRT{VEL) DRAG
C3=VEL*RHO DRAG
Cl=C3*({B(ISATI+BO0OT(ISAT}=DT) DRAG

€ SUM IN ACCELERA TION OLS TO DRAG - DRAG
Dx(1)=0x{1)=-C1*xp0OTR PRAG
DX{2)=0 2(2)=C1l ®¥DOTR DRAG
"BX{3)=D x{ 3)~C1¥iDOT "DRAG
INO=IFORCE( ISAT) x3 DRAG
IF(ADIR({IZAT).EQe0) GO TO 100 ORAG

o COHPUTE PARTIALES FOR DRAG IRAG
IND=IN) 432 DRAG
C2==C3%BG(I A T) DRAG
GRPAR(1 }=C2*XDOTR DRAG
GRPAR(2)=C2*¥YDCTR DRAG

T GRPAR(3I)I=C29EDOT . DRAG

100 - IF(ADDRD(ISATI.E0.0) RETURN DRAG

C COMPUTE PARTIALS FCR LCRAG RATE BRAG
C2==C3«BO0(ISAT)OT DRAG
GRPAR(IAD 1 )=C2 ¥XLOTR - DRAG
GRPAFCIND 2 }=C2 ¢YDOTR DRAG
GRPARLIND+3)=C2ZDOT DRAG

RE TURN JRAG

END DRAG

THE
TPRODUCIBILITY OF
%RIGINAL PAGE IS POOR

8.0-198
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EGRAV

DESCRIPTION

EGRAV is the GEODYN System subroutine for deter-
mining the acceleration on the satellite due to the
Earth's gravitation. Certain intermediate data are saved
for use in subroutines VEVAL, RESPAR, AVGPOT and GEOIDH.

The intermediate ddta mentioned above are com-
puted following the determination of the Earth-fixed
spherical coordinates of the satellite. They are:

GM al

T ¥
 P§ (sin ¢)
sin m A

cos m A | FEPRODUCIBILITY OF THE
| | ORIGINAL PAGE IS POOR -

m tan ¢

for each m and/or n. Multiple angle formulae are used
for the sine and cosines and the usual recursive relation-
ships are used for the Legendre functions PE (sin ¢).

The accelerations are computed in Earth-fixed
“spherical coordinates and then converted to inertial

Cartesian coordinates.

‘_ - fo- 19



NAMC . EGRAV

PURPOSE el IO COMDUTE ACCE_FRATION NUE T3 GFRAVITY

CALLING SEQJINCE CALL SGRAVI{THCTG.RASAT.OX}

SYMREL  TYPS  DESCRIPTION

- EGRAV
Page 2 of 5

_-October 1972

THET 5 a2 INCUT = APDARENT RICGHT ASCFNSION NOF SIEINWICH

RASAT 2 INPUT £ OUTPUT - PIGHT ASTENSION OF SATELLITE
DX a2 OUT2UT = ACCFLERATION VECTOR IN MITERS/SICIONDS&*2

SURRDUT [HE JRED CLFAR

- - - o e o - - _—

COMMON aL0C<s CSLIM FuNCEL INTTIK INTPLK XY?
VREL OX
INPUT FILFS NOKE
CUTPUT FILES NOKE
REFTCRENTES LGEIDYN SYSTEMS NESCRPICTIINY
' VOLUME | = GFODYN GOCUMENTATION
A ENOTATION 6% &
OST~LATITINE {(GLOCENTRIC)
LAMFCA-LONGITUNE (+ZSASTwATN) -
RaGEACTMTZ1C RADIUS TO SATELLITS K SAQTH RADIT
GM=CGRAVITAT IGNAL CONGSTANT TI%S5 MASS MF CACTH
O{M NI-CIZFFICIFNTS 3F LFEAFMNRS DOLYHIMTAL
CIN,MY=-CIATFFICIENTS NF COSINE TUNCTION
SINJMI=COFTICIENTS NF SIND FUNCTIONMN
INDE X1 -DAGIIEE OF SJIMMATION PLUS 1
£ a T e ~S{RA THCT CLSAT f - 1 .
N TRl 855472 REPRODUCIBILITY OF THE En.
" S - 1] -5 - el
LOAIn 6L NOTIST ORIGINAL PAGE IS POOR FreA
INTFGER UL MY ) ) . : "EGRA
DOUNLE 228 CISIM MLDFL.LAMRDA EGRA
CDIMFNSTAN C{Z0. 351,503+ 23),.0X(3) FGRA
CCAMAN/TSLIHAZLL TIT I L UL TMIT O ) ECRA
COYMMANZEMGDAL/ INTTX L ISP, INODYX, TNDIXACS{T0.33)Y ., M2 LT AY ELRuA
COMUNNMAINTTHRZ LG50 ) 4HATIST NSWIA) FGEA
COVHANZTINT M K7 [TEQTS IR, A AS, IO (1221 ERGA
O AL Y T /Y TN T T WY T FANT A [ TAT L TR0 FauaA
CCNNHIONS ISR TR /XY SO GOS0 AV T b, ST AML ) W PR DNRT D AMDA FGLDA
- V3T AN L ADNTHEIT Yy TSI 35) ' o ERDa
FOQUIVA_-HCE (TS 020, T7aN7S 1) o 0701 10 {1 a1 0a Sl 1.1 1) (0Ll ) Fea

8.0-200

42
a3
da
a5
4 A
&7
an
an
a4

£1

o2

Lo 4

sa

=5



-

25
53

COPuT
e

COINITIALIZE

S IMMAT IO
IFI{NNT,RTY 40 TO 1CO
CALL CL"l'i(D.ECuTi})
CALL €L TAR(TRS [MaHhba,y 1)
CALL CLcAn{LLI“IT-31cl|
CALL. CLFARIULIMIT, 314 1)
2CF D=2,.73

Do NI=2,,IMDEX2
NS=31=M" |

NI =MIN (NC#1 L IMNDEX D)

0N 25 pr=2 .4

MS= 34—HM7]

=r

SINPSTY o (P 2y 1) COSPSI) 4 (TPSTM{1)} oZF3D}.
INDICES

‘r(C(N(.“CI.C0.0.DC.AND.S(NS;“Si.Fﬂ.C.UC}Gn T) 25
TFLLLIMITINC)e®0.2) LLIMITIN =2MC

ULIMITINC)Y=MC
CoOMTINGS
COs TN
NOT 1S T=TRAUE .,

SAIFTLLITE [N EARTH CENTRREN = FEAPRTH FINSD RISTAMIULARP COOIDINMBTES

QASAT=NATAND (¥ X))
XYEOsXEte2 4 Y «w
RTXYSA="SORT (XYSN)
LAMADA=ZYASAT-THETG
SIMNLAWM ZI=DSIN(LAMEDA Y
COSLAVMITI=DCCS (L AV HDA Y
RGDEXYTT Tewl

—i s

- - s
S, M) A pad g

4. .

C STNC. C€OSINI, AND TAKNZENT OF LATITUDF

SINPS[=7/8
CNSPS Iz ATXYSO/R
TANPSI= S INPSIZCOSIRS T

C CONVERT R T1 FARTH. RAD T

glt.v=AF /2

C CALCULATE RILYNCWIAL TFRRMS

CPIsI,. 0"« ZNSFST

BLleP )= eCiN24S INPST&® D 307

DL 2= NS ]
Pl 42)="23%CC5P5]
TPEIMIRI=2 .00=TANDST

-

C CALCULATE 41D SAVE SINES aAMD CRSINFS OF LONGITHOE

C ICNAL HAIYAITCS
s W) (ST ER INTS e ] N1 =082 (] MDY /)

CLE =2 .M v COSILAVM(Z)
SIKNLAMI Y= CLzerSINL avM( 2}

COsSLAML AN =CLIECOSL AN ( 2) -1 .NC

GME =GM/ 2
ANTNI2) = MVEe 2r CUR
o0 1237 N=3LINDEXE
ADTNIN)I=AJSENIN-]IsRINYV
Fl=N

F2zC1~1 .07
FAz2.N 351 =1,nC
Ea=FileC 153781

LY} IR I

M2EN-2

(M=)

~wpPRODUCIBILITY OF THE

:inTNAL PAGE IS POORI

s oaMOTFoaae & TALES Elsl=R] D(‘&.‘N‘
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FEGPA
- EGeA
’ EGRA
EGFA
-FGIA
FGRrRA
FGRA
FOLPA
EGQA
EGRA
EGRA
FGRA
FEG2A
EGoA .
ERFA
EGRA
FR%A
EGRA
FGRRA
FO2A
FGRA
EGRA
FGIA
EGPRA
CGRA
EGPA
FOPA
EnaA
FGRA
FGDA
EGRA
EGRA
EGRA
FrRA
FGRa
FGRA
FORA
FRnA
EGPA
EnRA
FGPRA
FGRA
FGoA
EGRA
FGRA
EnA
EGRA
FGRA
Faaa
"FORA
FaEA
FOamA
oo
CoRA
EnRaA

" REPRODUCIBILITY Op THA""*

ORIGINAL PAGE IS POOR
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5a
50
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£ &
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O
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75
74
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203
Rz
23 |
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R A
er
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IFCINGFX3.LT 2360 T2 12¢ ' . FGRA %12
CNXTMINC N, INCEX34+2) . 7 FGOA * %2

PN 310 M=324MX FGRA 114

€ TESSERAL HATYONICS (M NON-7ERN, LESS THAN N) FGra * 15
I PUM M= A NI 4FARD (V=] (M) T OERPA V1A
IFCNX LT NYAT TO 123 - : £6RA Y17

NNY =N+] : EGes 11R

C SECTOARAL HATHOKRICS ( M=N, NON=ZFFD) E FGUA YIC
BINNL MISFA¥E(N,NL ) : R : EGRA 20
TESTW{HYL ) =TPG (M (N &T £4PS ] ) . EGPA 21
SINLAMI ] J=CL 2B SIN_ AMINYI S TN_AMINT) ' EGRA VP2
COSLAMINNG IZCL26 AL AMIN) =GOS AINL)Y FGRA 123

1206 CONTINIE R EGPA '2¢
C IKITIALIZATEIN FCR SUMMATIDN FNo DADRTIALS EGRPA " 25
132 Pe=2,00 . S e L . "FGRA * 26
BLAYD A=, 0D oS - EGRA * 27

B80S I=3.72 i ERDA PP
Fat=n,r ' - ’ Fees <o

C SUMMATION FO7 DAKTTALS - ) , teoa van
TR 25C MC=2, [NDEX2 ) o EGPA 131

NS= 31 -NC ) R " FGDA 32

EN] EFNLHD L 0C ' . o FGRA *37
CLAMDA=) o 38 ) EnRA * 3L
Fi=CINCy L I*CCSLAME LY L ' FGRa 35
PP=F120(, 4 NC) Faoa 115

NOS [=F ] S {P{2,NCI=TOSIN[1)1%D (1, MCY) FGHA 1327
el ST AET NG - : o | T6ra tae
UL e 2e ) WU T e£3 - ' LhRRs 2%
Miz=ULIMIT {(NC) . FGRA 14
Fu=aLL=-" - FGDA %a)

DO 2503 MT=RLLL NI , "FGRA ‘a4z

M5 =36 -1 : FGRA “a3

By =D{VC, 0D ' : EGP8 44

C DARTIAL 73T LAYATA (SIVMATICNY CGRA &5
DLAMODAS I AMT L#FM-D 1o (SINS M Je COSLAM{VMT)=TINI MO YSTNLAV(MCY) FORA 'ag

FloC{ NS« MCI20NSL_AM(MCI+S (NS, VS 1SS AMIMC) FGPA a7
IF(F1.T9.3.00150 70 2¢ ’ EGPA *e4

C PARTILAL WwWRT <2 (SUSSATION) EQAQA a0
" MR=NRsF; 2D \ FGRA *&n

C FAETTAL #WRT o511 (SUMMATIAN) EGRA Y581
DS [=0P I T+F 16 (D(MC+] «BCI=TOSTU(MCI*DY) . : EGEA Y52

220 Fu=FN¥$el .32 . ’ EGPA 53
PLAMTAZLAMCA+NL AMD AR AGRN{NC) : : EnDA Y54

223 PR=PRADAXCRL#ADRNINC) FGPA 55
352 PRS[=PDI[+0NPS] HAMAN(NC) ’ . . " EGDA ' 6&
C COVMDLTTYF® OASTTAL WOT R * cnes 57
PR=={(UD+ D) /R : ' FREA tan

€ CONVEEY ACCT_T2ATION [N SO-FRICAL CONENRIMATTS T ACCELTIATIOAN IN FrAmA * 535
C PECTANAULAT CMO3NINATES {WILTIM Y 7Y SATCIX D5 2A2TIALS 0O ADAERICAL FAf0A ' éF
C WITH IESPECT TC KECTANGJL &2) : EGRA Y€1
PR =DR/ 2 : . ‘ FhRPA *AD
PLYYZP vANASXY &N ’ FGEA "¢
PPID-OR 1-UB5 4 T/ (TTHY SNENEN ) ERDa ¢
DYfii= 3 2TP=P XYayY FGPA “R=2
AK(2)=Y:INTOD AV Y . . FODA 164

AL 3) = e T4EOS [ART (Y T1/0 67 - BPRODUCIBILITY OF THE EAfsA v

[ PN . ’:‘;EIGINAL PAGE IS POOR FOOA AP

e cGRA AN
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A

FIRST
CALL FOR
ARC

INITIALIEE,

[00 o

PUT SATELLTTES

IN EARTH-FIXED
RECTANGULAR

COORDZNATES

SINE, COSTINE

AND TARGENT
- OF
LARTTTUDE

C ALCULATE
PoLNnNOMITAL
TERMS

:ﬂ - -2 ROPUCIBILITY OF THE

< RIGINAL PAGE IS POOR
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CALCULATE AND
SAVE SINES
AND COSINES
OF LONGITJUDE

LONAL
Hakmonze
TEeeRms

TCSLCER&L
HArcmosn1e
TERMS

1 - DECTORAL

HAarmomnIc
TERMS

S SU M
PARTIALS

COMNVIKT
ACcELERATION

COORDIAATES

FRom SPHERICAL
To RECTARGULAR

(cetorn )
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ELEM

 DESCRIPTION

ELEM .converts the inertial rectangular components
of the position and velocity vectors of a satellite to
the corresponding osculating Kepler elements.

Subroutine ERROR is 1nvoked 1f the square of the
eccentricity is not less than one.

REPRODUCHIT, ITY ¢

ORIGINAL PAgE IS Po oot

OR

8.0-204
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HAME

PURPOSE

CALL ING SEGUEMNCE
SYNVREDOL TYPRg

XYz 0>

(€} -
AL L bp
{(6)

IDHAD I

FRSTMZ L

AZIXYZ D3

ELEM
Page 2 of 5
Qctober 1972

ELEM

10 CCHVERT INERTIAL POSITION AHD VELOCITY VECTﬁﬂ
10 OSCULATING ORBITAL ELEMENTS -

CALL CLEM{XYZ +AE 1o ISRADSFRSTHE JAIIXYZ)
LESCRIPTION

INPUT =~ CARTESIAN ELEMINTS -

QUTPUT - KEPLER ELEMENTS

INPUY = =3 = CUTPUT 1S 1IN RALIANS AND PAFTIAL
MATRIX IS REJUESTID T

£2 = CUTFUT IS IN RADIANS

=1 = QUTPUT T8 IN DEGRIES

INCUT = FIRST TINME SwITCH

CUTPUT ~ PARTIALS CF KEPLIR ELEMENTS "WITH RIESPECT

(5¢302) TO Xe Y 2
SUBHRCUTINLS USLE ERAOR
GOMMON CBLLCKS e BLPPMEL LCELEM T L LCONSTS INTOLE
INPUT f:Lss NONE ) . ) TYY'OF THE
i - oDUCIBLL R
CLTPUT FILES ACNE _ REPR PAGE IS pO0O
_ ORIGINAL
FEFERENCES S 4GEQRYN SYSTENS SESCRIPTION?
VOLUME 1| — GECCYN DISULMENTATION
SUBRULTINS ELEX(XYZ(ZEL 4 ICRACFRSTHME,AEIXY L)} ELEM
IMPLICIT RC2L*E (A-H0=Z) . ZLEM
LOCICAL Fr3TMESHYFIR,HYPSE : ELEM
HEAL RNM3TUT ; ELEM
DUOUZLE PRECISICN INCL+MEANGKCDE - ELEM
DIMENGIUN AETCE) s XYZ(5Y ¢ AETRPHIE) s XYZXYZ (24 AETXYZ{64342),PHIP(3) ELER
CDMNON!ALPMHC!FLPH&(S& s HYP SW . CELEM
COMNUR/CELEM/ZLLML28 ) s XNULEC RMETUT C CLEM
CONMNMIN/CUNLTSZFL « TAGP T WRADWRSEC . ELCM
COFPURA LNTLLKZ THEQTS () ¢ GMOAE(E2) ELEM
COUIVALLNCE (A.AiINﬂwtl))-(E.L&INPPK2))-(IhCL.AEfNOH(3)J|4 ELEM
. (DL Ae INFRLA T IR AEINPMID) ) ¢ CFZANLAS INPM(S D ), ELEM
. (Mo AYZXNTY 201 1) (Y o XYZXYZLZY ) 4L 2 ¢ XYIXYZ031) - ARAL
. EALDUT o XY ZAY 2020 1o (YDOT o XYZXYZLZ) 1e{2ZDITWXYZIXYZ(6)) : ELEM
£O 10 i=l.o _ : ELTM
10 xyYZxyZili=xvseld B A ELEM

8.0-205
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57
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20
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REDSQRT (X «xZtYaep424%2}) ELEM
TNSCEALLIYRZ2AYLLT ¢4 Z2+ZD0T **2 £LEM
Cl=Ys200T -2 ey LT ELCH

C2=2¢ AT ~R&200T ELEM

CazXx« YL OT-Y «XCLT ELTM

HEN=U 1xw2 ¢C 2882 +C3%%2 CLEM
F=CZaRT{H3Q) ’ ELEM
Ceel=Cirn ELEM
SINIZLSunT(14GCCO-CCSI%&2) CLEM

C CCMPUTE INCLINATICH ELEM
INCLELATANZS (SINLGCDST) ELSM

IF (IRCLoLT+00C30) INCLSINCL+TWOPE ELEMN
AINVEZ e vt Q/AR=YEGAON EL=ZM

€ COMPUTE SEmI-MAJUR AXIS ELEM
Azl 00U ALNY ELEM

C COMPLTE SCCNTRICINY ELEM
S50=1 e00VU~HSUs EINVAGM ELEM
E=C30RAT(CSL) ELTH
PYPIk=:3DeGC s 1o000 : . ELEM

[F (FYPen s ANC o FASTE s AND s o NOTaHYPSY) CALL ERHWORTULLESO) ELEM
EF(FYFUmoe ARCe enNIT a (HYPSHeDRGFRSTMEY ) CALL ERRCR(2255G1) ELEM

Pzl leudU=LSC) ) ELEM
PsA4(}alDU=Z5C) ELEM
RRDLT=A&XD0T¢Y¥YCOT+Z&ZI0OT €L EM
HST=rebIin] : ELEM
SINRzCYI/HG] ELEM
COCSh==C2rHS 1 ELEM

C COMPUTE LuNGITUCE CF ASCENDING NCDE ZLEM
NOCEzLATANZ{S IRN . CLSN) ELEMN

S FRFANITE L Tal e CLOIRGRESNGBE+ TR0 ] ceLE™
PERzZP/AE®R) CLEM
SNU=RROLT PR/ ELEM
CNUSPER~1VEO/E - ELEW
XNL=CATANZ{ SNL LCNUY) SLEM
IF(ANGALT e Qe OLCIXNUSXRNU+ TWOP] ELEM

CECA{ NI+ LI/ 1 0DO+EIRINY) ELEM
ASECE{LouRT(DAL:(14000- Eso))nswu)/{l.ooo+»*CNu1 ELEW

IF (HYPSR) CU TO 1S ELEM

EC = CATANZ(SECWCEC)- ELEM
IFC(ECsLT«DeOCCIZC = EC & TWODPI ELEM

C CUMPUTE Mt AN ANCHALY ELEM
MEAR = LC - ERLEC . ELEM

. G0 10 3o : ELEM

15 EC=LLCGICECHSEC) ELEM
MEARSERSEC=EC ELCM

16 CU={ x¥COSh+YRSINNIAR ELEM
SU=({Y*CDSH-ASSINNI=COST ¢ Z¥SINII/R ELEM

Uz=C AT AN2(SULCL ) ' ELEM
IF{ULLT D QLOIL=LETWOPT . ) B ELCM

€ COMPUTE AKGUMENT CF PIRIGEE ] EUEPRK)'UCﬂBILYTY ngggi eLem
PsL=XN . ORIGINAL PA.GE J A ELENM
IF{FeLTaUVEQIE=P+THOPL : ELEM
SCALL=1.000 ) ELEM.

IF{ JuKALSLGel } SCALL=140DO/RAD ELEM

PO 20 1=l.0- ELEM
AETL UL y=Ac INPH 1) ELEM

ur U
~§ 'h

S8

(-}
62
€3
&4
5¢

o7
53
5¢
70
71
72
73
Ta
75
76
77
Fil3
7%
80
R
32
32
3&

kY3
67
&
8Q
‘20
71
&2
9z
go
ac

Se

a7

oR

29
100
101
102
103
10¢
105
106
107
108
100
110
111
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"IF(ieLEes2) Cu 1O 20 HLEM
ART L }=AL INEMLLI*SCALS e

20 COCNTIRUC YLEM
IF {ILRADWLTe2) FETUNRN - ILom

C COUPUTE PARTIALS CF KEPLER ELEMEANTS w/0 CARTIESIAM ZLEMLNTS ELEM
D0 40 I=1.,43 ' ' S OM
Pr={a=~11/s3 CLEM
eY=l=FuI [+2) ELTM
It=mut{l.3) ¢a ELEM
fe=putlilsd)d . ELEM
AETXYZ(1ele 1) =2eOCCPAn 2/PER2eXxY2RY.2(1) HLEKM
AELXYZI14 132 5 0D0ORAFZ2ZeXYZXYZ{ 143 )/0H ELCM
SO 80 Jz)aE ELTH
£ 30 K=1,43 ELEM
PHIP{K)=0s0CD ELE"

IF (lscteK} GC TO 20 ELGM
L=(d~Jd}e3=1~x CLEM
PHIF(RI=AYLAY ZLL) i T - ELEM

: IF (LetNzZel1laARNCsLoaRZLI2) PRIP{KI=-PFIP{K]} ELEM
30 CUNTIAUZ ELE#M
PHP=C 18P HIF{ L )+C22PHIP(Z)4+CI=xPHIP( 32) )/ ELEM
PRz 2~-J ELTM
PXzbr4PX ELLEWV

PY =k *PY y LM
FRzoPErXTLXY 211 1/R ! KLEM
AETAYZ{2s Le JITIHEAINV/ZL 0D0¥LE IXYZ( 1414 J)=PHPI*HEAINY /{T*GM) SLEM
AELAY 2L 3414 J) = {CCSImPHP—PHIP(3))/HS ] ILEW
AE!X?Z{Q.I.Jl=(SINh¥(C3*AEIXYZ(3-I-J)+SXH[¢PHP)~DHIPi1II/CZ SLEM

T 40

”PUP:(!A‘SINN*V#CBSL?fAEPXYZ(40I.J}-CDSN"”X-SIAHKDYiCUVPQ)/{hkSUJ ELEA

FHUlectllqOUU-:auit(AvPN~4bFEIAYZ(lnisJii-iﬁ*iﬁ-ﬁ*il-GJO*ESGii:* TLoM

AEIAYZ{Z2.14J) )/ (L SUXRFRZHSNU)

AET 2YZ( 50 [y JI=FUP—ENUPR

PECE={AINV- (PR-REAINVEAEIXYZ(L oI, J) JHCECYASIXYZ( 24144}
A TAYZ2(Ge 1+ J)=RRAINVAEPECP~SEC*ASIXY Z{241+J) '
CUNTIANUC ' )

RETULRN

£ND
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ComeuTe
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AXIS
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ComeuTe
RIGHT ASEENSICHN

OF ASCErITNG
NODE

COMPUTE EceenTRIC
HNOMF\'L‘.{ o

"ELLTIPTICAL
ORATTS

COMPUTE mean
ANCMA LY Foe

ELLIPTICAL
GRAT TS

COMPUTE ECCENTRI]
BRHROMALY  For

HYPERBOLIC
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-4 --HYPERBOLIC
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EPHEM

DESCRIPTION

EPHEM is a subroutine specifically designed to read
an ephemeris tape prepared from a JPL planetary ephemeris
tape but containing only those ephemerides used by GEODYN.

) The ephemerides read by EPHEM'é;éifhoée of the-Sun,
the Moon, Venus, Mars, Jupiter, Saturn, and nutation in
right ascension. Lunar and nutation data are provided
on the tape at half day intervals. All other data are
provided at 4 day intervals. Double buffers used by EPHEM
provide GEODYN with 16 days of resident ephemeris data.

EPHEM interpolates the data to any desired time
within the data span present on the data tape using a fifth

o;der Everett scheme.

The data read and output by EPHEM is in true
coordinates of date. '

REPRODUCIBILITY OF THRE
" CRIGINAL PAGE IS POOR

8.0-209
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NARE . EPHI M

PURPOSE I} READ LUNAR o, SOLAR & PLANETARY EPHIMERIDES AND
. NUTATIGN IN RIGHT ASCENSIUN
K ¢ 2) INTERPDLATE THE DATA USING FIFTH ORDCR EVERETT
SCHEME )

CALL IMG ‘SECQUENCE CALL EPHEMIDAYL.ONLYEQ)

SYMBOL  TYPE CESCRIPTION
DAY or ANPUT = TIME AT wHICH DATA 15 . DOSIRED IN DAYS FAROM
JAN 0.0 EF THE REFERENCE YEAR FOR THE ARC

oNLYEQ L INPUT - TRUE KEQUESTS ONLY NUTATION BI CCAPUTED
SUBRUUT INES USED ERROUR TOIF YMTAY - .
COMHON éLOCKS. CERHEM 1;:1an INTBLK
_INPUT FiLES DATP.ﬂ EPHEMERLIS DATA FILé
QuUTPUT FILES PRINTER
FEFE#ENCES SECDYN OPERATIOKS DESCRIPTICH' = APRINOIX C

VOLUME 3 ~ GECCYN LOCUMENTATICN

CGEOLYN SUFPIAT PRUGRAMS' =~ ERPHEVMIRIS TAPE GEWRERATOR -~
VOLWUKE & = GECCYN DOCAUMENTATION

SUEROUTINE SPHEMIDAY.ONLYEQ) ' EPHE 3¢

IMPLICIT WedL4é (A=H,0=2) EPHE 3%
LOGICAL NUTI1LT ONLYEQ . EPRE 35
INTZ0ER LATP : . EPHE 27
REAL ARNUT roLF 1R, 2UF2NL.SEC ‘ EPhE 38
CIMGHSION oUFINIC(ST ) OUFIM2{S1 140UF IM3(31)+RUF2ML{S1, EPne 3¢

. EUEESM2{ 5 1) +EUF2VMA(S1 Y 4RUF1S(27),EUF25(27),8UF1VMR{SI)s EPHE A
. EUF2VM DG ) EUFLJISISA),BUFZJS(S3) BUFINISTI ) 3UF2N({51).1YMDL2Y, ZPHE 41
IMM{z) o 3EC{Z) EPHE 42
CCMMUN/CEPHEM ZLOL 251, PHGONI 3CH )« SUHL2TO0) JANUT(102).LUNMNMNY(16) EPHE A3
COMMURZINITEK/ZIGLIST) W NOTISTIC2ES) EPHE  Aa
COMUUNZINTOLARZ/THSOTI(2Y s THDTISIG2( 125} .KB0DY EPHE 45
EQUIVALENCGE (ELFIMI(L}ePHOONIL I ) (aLFIM2{1 ), THM30ON{32) ), EPHE &
e . (OUFLIM3L1) FHIONILO3) ), (ELF2I(] 1,PMOIN(15S8)), . EPHE 47
. (LDUF2M2( 1 ) 3 FHUGRI203) ) (2UF2M3( 1 )PLOIMN{2556) ), EPHE 48
¢ COLFLISET 1oLl )Y {BUFIVYNMIT )L S5UNIT2ED ), " EPHE A0
' (BUFTS50 L) 800 E2) ) tBURZS (1) 3URL3G ), - EMPHE SO
. (BUF2ViAl 1) 4 SUNT 153 ) o (RUF22S(1 Y SUN(2LIT)) EPHE 51
. (BUFINLL ) ARUTCL) D4 (HUF2NLT ) o ANMUT(S2}) X EPHE 52

e (3F50) . ‘ Lo EPHE 53

CATA CATP/1/ ‘ ' : EPHE 54

CATA LAYRZ 753554000/ ' EPHE &5

REPRODUCIBILITY om
| OF
ORIGINAL PAGE IS PoggE

8.0-210
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E2(5)s56(S555i=1.0001/640D0 ' ) EPHE  $o

CFA{E ol ) sFn24 (B eL—4 4000 )%0s50-01 ) EPHE 37
FFERDTLISTE G2 10 4 . E EPHE S8
C INETLALILZE ) . . EPHE 39
NCT15T=eTHRUL . . - ' | EPHE RO
NBOUY =Ko UOY~ 1 . EPRE 61
TUDCY SEILUY %4 ' : EPHE &2
FACTURT L, 0L/ 02430200 : EPHE 63
IF{EAYR.LT4345E4D0) GO TO 5 _ : Lo . EPHE L3
SIC1=S3C(1) . S oL EPHE 6%
€ IF NOT FIKST eNTRY THEN RECONPUTE TIMES _ EPHE  6F
DAYHL=YRUAYCIYMD{L }y JHUC L Y4 SECT) EPHE &7
SECL=5cot 2l ) . EPHE 52
CAYHRZZAAIRY (L LYND (21 IHML 21 4, SEC T} EPHE 6%
IF (NW.tuel) GC TO 2 ’ : ’ EPHE 70
CAYG=EAYR] EPHE 71
EAYF=CAY2 i ) EpHE T2
GO TU 3 ' ’ o ) " EPHE 73
2 CAYO=DAYR2 ‘ : EPHE 74
CAYR=LAYHR] ’ ) . EPHE 75
4 IF{CAYPAVaECsLCAY) RETURN - ) EPHE 76
.5 IF(CAY=0AYR) 1C.£0450 o » EPHE 77
C IF CATA INK COnd LATER THAN REQUESTED TINE THIN REWIND TAPZ AND READ EPHE 7%
€ AGAIN ' - EPHE 79
10 RZWING JATP : : EPHE 30
AEAD(CATP yuENU=ZZ00) 1YMD{1}4IHMI1}¢SEC(1)+0UFINLZBUFL1S EPHE 81
"REASLLATP.EMSZZ00) BUFINT EPHE 82
REACICATR sENJITZ00) BUFIM2 . EPHE 23
S REALLLATH BN &2 00 ) BUFL M3 C EPHE 34
HEALLLATP L= 0 ) BUrlvyM EPRHE 85
REAV{CATP yENI=Z200) BUFIJS - ~ ) . ErAE BC
IFCIYFO(1 1 EQaC) GG TO 260 : EPHE 87
SECI=SCL( 1) ‘ ) EfnE 38
CAYRI=YMUAYLIYMIC(L ) IHM( 1) ,SECYY - . EPHE A9
REAC(CATHWENRD=Z00) IYMDC(2), IHM({2},SECI{2).BUF2ZN,.BUF2S EPHE 30
REAL{CATP ENDZZ00) HUF2M1 . EPHE 21
REACCCATP «SNUZZ00) OUFZM2 ) EPHE @2
REAC{CATP ,CNO=Z00) QUF2ZM3 - o EPHE 93
REALIDATP «ENJO=Z00) BUF2VM : : S EPHE e
REACU(CATP Eho=200) HUFE2JS EPHE 9%
TIFQIYMO(2)eE04C) GO TO 200 _ A . EPHE - 36
SEC1=5C(2) ' ‘ : EPHE 97
CAYRZ=YMDAY ( LYRD(2 ), THM( 2)»SECL} ' EPHE 99
CAYR=CAYK] ‘ EPHE 9¢
DAYC=LAYRZ ' EPHE 100
N=1 , . EPRE 101
20 IFCLAY-DAYR) ZC0+E0,450 . ) . EPHE 102
C READ NEa RLUCORD . : EFPHE 193
30 REASICATP WENO=Z00) 1Y¥YYD(1),THME1 ) ,SEC{1) +BUFIN,BUFL1S . EPRE 104
FEAZ{CATRP eRD=Z00) BUFIM] . EPHE 105
REACLLATP »XAL=Z00) BUFIM2 ’ ’ EPHT 106
REAC{DATR «SAU=200) BUF1IMAI EPHE 107
KEAD(CATP yERNOZ200) LUFLIVM . : ‘ EPHE 10
REAC(TATP yuND=2200) BUF1JS ' : . EPHE 10%
IFCIYML(I)eQeC) GC TO 200 .
N - SEPRODUCIBILITY OF THE - ons 110

SRIGINAL PAGE IS POOR
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SECI=SEC(1) ' : EPHE 112

SAYRISYROAYCIYNDUE o IHY{ 1} SECTY ) K : EPHZ 113
CAYR=CAYO _ . " EfFes 110
"BAYL=CAYRI _ : . _ ‘ T EpRD 1€
6L TJ. 50 A ‘ o EFRE 112

€ PZAL NEW RElUnD ' ‘ ' Eprs 117
40 REALICATA yuhJ=Z00) I¥YMI(2)s IHML2) ,SES (2).BUF2N.JUF25 . EPHE 11ls

KZAL{LATY jADSZ00) BUF24] ; : T ERHS 11%

FEACILATY WUhO=200}) BUF2E2 : : EPHE 1202

REALCLATP 42 hNJ=200) BUF2M3 . : EPHT 12}

REACICATP 42 NDIE2Z00) SUF2VM . oo EFHE 22

REAGLCATP 4 2ND=200 ) BUF2JS ) _ EPHZ 123
A=l ‘ EPHE 124

SECI=35EC(2) . ) . _ . . EPRhE 125
CAYKZ= YMDAY(IYHD(Z).IHM(EI-SECI) : EPHE 128

CAYA=CAYO _ : CPHE 127
CAYU=LAYRZ o A s EPHE 1232

SO IF(LAYsGT +UAYC#2,000) GO TO (30,401 4N ’ _ ENkE 129
C CATA FOULHD AT CORRECT TIME = INTERFOLATE . . EPHZ 130
" &0 CAYI=LAYD . ' - EPHE 12

K=MLC (s 2) ¢ 1 - ; EPHRT 112

IF(LAY+GESUAYQ) GO TO 70 ' o EPHE 133
CAYI=UAYR . EPHE ]3¢
K=N . - - EPHE 119

70 INCEX=IDINT{(LéY-DAYII®2,000) S EHHE 135

CAY1=CAY14+0+3CLsDFLOATI{INDEX) ) . EPHE 137

‘S={LAY-JAY1 J£Z.0D0 EPHE 133
S=1.000-5 . ‘ _ EPHE 119
TES2-F2(5) ' EPHE 140

F25=F2(F03) . - EPHE 1Al
FASTF4({FO3+F28) . ' - . : . EnHE 1:2
FS&=Fal5.F52) ‘ EPHE (e

INDEXO=INDEX=Z4(K—=11 %51 . : EPHE Yie

C aeaNUTATICH . EPHE I5%¢

AD(EyI-ANUT(Ih SXO+3)4FaS + ANUT({INCEXO+S)%F54 + EPHT 1:%
1 ANUT(INCEXO+2)1«F2S + ANLT{INCEXQ+5)*FS2 + ‘ EPHT 18&7
2 CANUTLINCEXO L) ®FO0S + ANUT{INLEXO0+4) #F S0 c EPHE 162
AD{201=A0{25)+T10 I {1 +4+CAYJIXTHLCT2S CEPuT 1A
CAYFRV=L.00+50 ] . EPHT 150

€ IF BHLY tUTATIJN REOUESTEC, RETURN _ EFPRI 151
. IF(ENLYZQ) RETLRN- EPHE 152
INDEXS=({K=] )x 1£3¢ [NDEX*G EPHE 133
INDCXG=INDa X346 EPHE 13¢

€ eesLUNAR EZPHEMZRIE . EPHET 355

DO S0 I=1,3 . : . EPFE 15z

I3=1%3-3 . o - EPHE 13>

INDLXI=INDEXS54 13 ) o : EPHZ 15%

INOCXZ=INDEXo+13 ' . EPME 15¢

90 AC(I}=PelULNCINCEXTI+3IAFAS ¢+ FMCUM(INZEX2+3)#F54 + ' ENPHT 157
- i PMOONT INCEXL1+2)15F25 + PMCON{INDOXD+217FS2 & ' . EPRE 51
2 FHOUNCINLEXI+])€F0S + FMCOMLIACIX2+1)2FSO EPHE 142

INCEX=IDINT{{CAY-DAY] 180 .25C0) . : EPHE 153
CAYI=CAYI +4+OLCUIFLOAT( INOEX) ) EPHE 15¢
S={LAY~LAY1V*®C 2300 : : ‘ _ EPHYE Yo
FOS5=}.000-5 : . : EPHE 146f
FS2:FZ(8) ' EPMZ 1£7

8.0-212
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F2S=F2(+0%) ' . EPHE 158

LFAS=FA{FUSFiy) . ) EPHE 1597
FSa=Faln.F3) EPHE 170

" INDEKo=(K=1)%125+ [RDEX*S . Co EPHE 171
INDeXO=TNDE XL 45 . : ’ _ EPHE 172

C 0seSUN & PLANETS (VINUSMARS s JUEITER,SATURN) . EpPHE 172
D0 w0 JSleN3CLY K : . EBHE 174
INDCAU=LR ) ] ) WPHE 175
J2P=gE27-27 . UPHE 175
INDEX3=1DE NI+ JET , : ' ; EPHE 177
INDCK4=INUE X0 ¢ u27 C N " EPHE 17%

D2 100 I=1,3 ‘ ) EPHE 179
[2epwid-3d | ' ) EPHE 130
INDCEXK1=INUDE X 5413 . o ZpRE 18]
INDEXZ=INDE Xa+13 i ' EPHE 132

100 AC( INUSXO+]l}=SUN{IRDEXI+3)2FAS + SUN INDEX2+3) «F S8 + EFHE 131

. SUN({INCU-XE+Z)%F2S & SUN{INDEXZ2+21*%FS2 + EPHE 134

. SUNTINOCKI+1)6F 0S ¢ SUN{ INDEX2+1 )sFS) ‘ o EPHE 135

€ CONVERT 3uh Tu GLCCENTRIC - EPHE 13¢
AO( 5} =a0{S)+F ACTOR*£0( 1) ' . SPHE 137
AC{CI=AU( L) +FACTORLLO(2) - . EPHE 138
AQ(7)=AU(T ) +FACTOR%*A0(3) _ - EPHE 1:%
IF(RICDYsLTWZ2) G TC 110 . EPHE 170

€ CONVINT PLANZT Tu CEOCENTRIC . EPHE 171
CO 105 I=2.hJCCY ' ) EPHE 1352
I1=1%4 : T EPHE 193
"ACCIL+1)=A0 (I 1+41)+A0({C} . ' EPHE 1¢a
ADCIE+2)1=AG(142)+A0(56) . . SPHE 195

1G5 AOCIl+¢3)=a0(I143}+A0(T) . ' . EPIHE 194
110 DO 120 [I=1,18CCY,a o EPHE 157
L=I+3 ' . EPHE 9@
AD(LIZAG( 1) »AC{I 144001 +1)%a0( 141 )14+ACtI42)%A0(1+2) . EPHE 13¢
AO(L)=D30ORT LAL (L)) . . . ‘ EPHE 200
Li=iL—-1 ) ‘ . EPHF 201

<. DU 120 J4=1.L1 . EPHE 202
120 AO(JI=AULJI)Z7AO(L) : EPHE 201
CAYFRVEOAY ) N EPME 204
RETURN ' ‘ EPHE 205

€ N CATA avaliLauoLc THIS LATE EPHE 208&
200 #RITS {01000} IYNDIK}IHMIK)SECIK) EPHE 207
TCALL eReUQR({T.LEY] : EPHE 208

€ ND CATA AValLASLE THIS EARNY . . EPHE 20¢
300 WARITe(d1200U0) IYMDIM)IHM{NY}+SECIN) ‘ EFPHE 210
CALL ERROR(TL2Y) EPHE 211

1000 FORMAT(']FROGRAM TERMINATEDt/*OINSUFFICIENT EPHEMERIS CATA'/ EPHE 212
1 10LAST CATA POINT*,12,1E.F8s5/) EPFE 213

2000 FUOFMAT('LPRCGRAM TERMINATED*/VOINSUFFICIENT EPHEMERIS DATAY/ . EPHE 2t
1 TOFIRST DATA POINT' IE,I5.F3457) .o EPHE 215

STOF ' _ EPHE 2156

END . : . EPHE 217

™ m’:_}‘-%r\nr
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‘AT START ©E

RELOMPUTE
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REWIND Tharerc
READ
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DAY EQUAL
To CURRENT
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RETUERA
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, | . | “

ConvVERT SUN

DATA Found ) o To

AT Co&k&cT Cnetit CENTERLED

TILwE .
COCNNERT PLANETS
INTERPOLATE To
 NUTATIOALS | | EARTH CENTERED

ConeauTE
onLy RARGES AND
- NUTATICHS - oNIT
NG~ - VEcToRS
, CTO
TRTERPOLATE (?- en )
FeR
Moo
TNTERPOLATE
‘FOR sSON
AND PLANCTS | - PRINT
REPRODUCIBILITY OF THE | SNO ©F DATA
ORIGINAL PAGE IS POORY/ messAgs
[ A ] _

L eor
TRKG
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EQN

DESCRIPTION

EQN is a real function whose value is the .equation
of the equinoxes (nutation in right ascension). EQN also
returns the nutation in longitude, the nutation in |
obliquity, and the true obliquity of date.

. "Multiple angle formulae have been used to reduce

- the massive number of trigonometric evaluations ‘in
Woolard's solution. ‘
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NAME EQN

PURPOSE COMPUTCS NUTATIOM IN LONGITUDZ s NUTATION 1IN
. OBLICQUITY, TRUE CBLIQLITY OF UATE. AND WUTATION IN
RIGHT ASCENSICh (EQUATION OF THE ECQUINUX)
CALLING SEQUENCE EGN(DJ,DPSI,LEVWE)
SYMAOL TYPE  LESCRIPTICN

D . UP . . INPUT = JULIAK DATE

pPS1 DP OUTPUT = NUTATION IN LONGITUDE = RACIANS

Dé' op QUTPUT = NUTATION I[N CBLIQUITY -~ RADIANS

E (] | QUTPUT - TRUE OBLIGUITY = RADIANS

ECN DA QUTPUT - NUTATION IN RIGHT ASCENSION — RADIANS

(EQUATIUN UF THE EQUINEX)

SUBROUTINES USED NONE

COMMEN ELOCKS BCNE
| INPUT Files NONE REPRODUCIBILITY OF TH? ,
SCUTPUT FILES "NONE | ORIGINAL PAGE IS PQORI .
RESTRICTIONS " ALL PERIODIC TERMS [N WOOLAKD'S THCORY WITH

CDEFFICIENTS LESS THAN 4031 SECCNDS OF ARC HAVL
EEEN NEGLECCTEC, ALL SSCULAR PCORTIOMS QF THE
COSFFICIENTS HAVE EEEN NEGLEZTED WHENIVER THE
*EECULAR COEFFICTIENTS LRE LIZISS THAN 4001 SZCONDS
CF ARCe

REFERENCES THE FORMULATICHN HBY EDCGAR wWe WODLARD HAY BE FOUND
IN 4 PU3LICATICNS -

fe¢ ASTRONCMICAL PAPERS PRIPARED FOR THE USE OF
AMERICAN EPHEMERIS ANDO RAUTICAL ALMANAC -
VOLULME 1S, PART 1, PAGE 153 (THEOKY OF THE
ROTYATICKN COF THE EARTH ARCUND (7S CENTER OF
MASS = HY EDGAS we WOUOLARD)

2a EXPLANATOKY SUFPLEMENT TO THE ASTROUONOMICAL
EPHEMERIS AND ThHE AMERICAN EPHEMIRIS AKND
NAUTICAL AL tANAC -~ PAGES 44 AND 45

. 3o IMPHROVEC LUNAR EPHZ4ERIS 1952~1959 - A JOINT
SUPPLENECNT TO THE AMERICAN EPHEMERIS AND THE
(BRETISE} MNAUTICAL ALMANAC = PAGES IX AND X

. e ASTROMNCMICAL JCURMAL,., 1953 FZURUARY, VOL. 58,
NOs 1+ PAGES 1=3 (A REDEVELOPMINT OF THE

8.0-219
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IGEQDYN SYSTEMS CRESCRIPTION' =~ SECe 26306 € 2eadebe

VOLUME ) = GECCYN DUCLMENTATION -

YEXPLANATORY SLPPLEMIKRT Ti) THE AMERICAN EPHEMERIS £

o NAUTICAL ALMANACY, I'Py 45~863,G3

FUN'TIUJ ECNIC.DPSIWDEE])
DOULLE p\EClDIEN CJdaeD DCOlclleSIIDLOE

CIMENSTUN bCr('4Je5(34).CCF(193‘C(1Cl- ARG(S ).CO(D!.CI(S).CB(S}-

b3 C3(5)
DATA CO/+54 IDECO0345T745D0, +€+250 E2IGI04FTD0,
1 +0+41963€C054367DC, +641215239426807D0,
2 +44H23E0C1E1&4EE2DC0/ - - - - - T '
CATA Cl/fU=2&&C2711‘93?“?&DC.+D-Ol7:01rﬂ9?c€64500-
} +0e23039E723235372004+0.21276371167514000,
2 ~0eQ00G2¢E2CES4225D0/
DATA C2/40018C2516GE~12¢~04001¢6240C5-124~0e04200%30E~12
1 =04 013725 19E=12+40.,027182G1Z2~12/
DATA CS/*S-I‘JE?U;-21|-1-19’9465 21 +-0a1153558=21,
1 0. ETESTIE—2P1440475S703E~21/

C CEFINE (uUN3TANTS (CEFFICIENTS CF SINE ARD COSINE TERIMS

NannNN

an

DATA SCF/001m 1 4272+ 404 2083 4-042C37 «+021251 4440405675,

=0 049 T 4= 0e 026421 =0e0251440a0216+¢=0s4014G,
20e 01244 Ga0Q1l]44+0Na 030, +32a00C8,=0,0057
“0a D03 +0aC UG T1¢LeBUGTs=0e DG4 ~0s 0032
000U a+0a VUL Er=Ue VUL s #DeUUZD =0 0D0Z] «
404001 94+04001 A1=0s0015+=0eD0IS+0e0018,
~0ea00124y=Ce 001 Cv10.0010/

DATA CCF/ 49 421C0 1405522+~ Da03CL 1 t0 080N ,+0e0210, -

NP LN~

Qs 0021 440400304 =0470204+0:0022,+0.0022»
+04 001 44-0a0C1 1+4040011+4-00,0010/

REAL¥d LDHAGD ARCNIDLDTWORP T

CATA DTwUPI/54:23318S2071755€E6007

WK -

COMPUTE O = NUMABEK OF DAYS ELAPSED FRCOM IS00 JANUARY 043 DAYS
EPHEMERIS TIME -
D=DJ=2415020.0C
Ce=iLsC
D3=Cs»C2
COMPUTE FUNUDAMENTAL ARCUMENTS AND REDUCE BY MJOoDULUS 2 PI
FARG(1)Y = MLAN ANCHKFALY = MOUN
FARG(Z) = MEAN ANCNALY = SUN
FARG(3) = MbeAN ARGLMENT OF LATITLDE - MCOMN
FARG(4) = McAN ELUNGATION OF MOCHK FRLCM SUN &

FARG(S) = LJUNGITULE OF MEAN ASCERD ING NCDE = MCON
DO 1 h=ted :
ARGHIC=CUINI+CIINIFC+ONLELC2(N)2D2) 1DULE(CI(N) *D3J)
1 FARG(NI=OMUL(ARGMOC.DTWORI) ’

COMPUTE SEWNES ARO CNSINES GF FURCARENTAL ARGUMENTS AND THE

CCUIINATILN 3F THZ FUNTAMENTAL ARGUMONT S
S€1) = SIN(FARCI(S))

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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THEOQRY CF NUTATION = 0Y EGGAR We WOLLARD)

+040173,4040113,~040053+1~0s006&¢=0.0050%

ZON
QN
EOM
EONH
EQN
EQM
E0M
QM
LON
EQN
EGN
EQHM
Ean
E0N
ECN
EOM
oG
ECH
con
ZUN
EQM
EaN
EON
ECN
SanN
ECN
E0N
EQN
EGN
EQH
EQH
SON
EQN
EON
EQN
EON
EQON
EOQN
EaN
EQN
EON
EQN
EON
EOM
Ean

67

5B
69
70

" 71

72
73
74
75
16
77
78
79
RO
81
az
83
as
65
(1
67
84
e
20
91
22
93
94
95
96
97
S8
%9

-100

101
102
103
104
105
10¢
107
108
10¢

110

111
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2 COSIFARCI(S) )

deURL{LI*C(])
C{l)ra’2=-5(1)r22

SINIFARC(3))

CUS{FARC{3)}

2aUKSF o(F

CFRx% z=SFexp
SIN(FARC(a) )
COSCFRARCLS) )

2o OxEun LD
COk&2=Z[Lex2
SU231+#C(2)1+C2F ®*5{3)
C2F «C(2)—-2(25)=5(3)
s{a)=CcaC

C{a)ln3{15%)

S{adxs{ 14}

Cl(&4FxC20

AL =4L)

ALt AL &

AL +ALL

AL3-ALC .
SINIFARG(2))
COs{FARC(2))
Se0xS(CIxCLL

S Ll#x2-5{T)*x?

SIN(FAGRG(1) )
COSLFAFRC(1)}
Zed¥s{E&)rTL

CLrxg=S{n)&*x2

Sl lsC(11+C2F ¥S{1)

CCRF TR {1 Y=-S(23¥%S5(1)

St2y+Cut

Cl2}*3(%)

5¢(2)1%3(¢%)

C{2)=CL1]

Ui +ed ]

BE3d—-oc 2

bE =-EZL

HEJ+EE2

sS{4a)=CL

Clares(e) .
5(4)%5(€)

Clad)=CL

GA +CGAl

GA3~CAZ

GA ~GAl

GA3+CAZ
5(o)5CeC-CL  =5(14)
L *xCZL+S{E*5(14)
S{u}slzi~ClEe}*5(14)
Clo)xC2b+S(RI®S( 141}

sC1eCL ® THE

CC13r50e) TLITY OF°

51055 (¢) - : REPRODUC]B POOR
; 3 PAGE IS

oc aper ORIGINAL
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‘Eon 112

0N 1132
EoN 11f
£aM 1158
. . Ean  11¢
' EoN 117
coN f1E
£oH  ilE
£ot 120
gan 121
son 322
soN 123
oM 12¢
EaN 125
EGN  12€
£qan 27
EQN. 128
o ia2¢
£0N 130
EQN 13t
gaN 122
£ON 132
ECH 1le
EON  13%
EGN  13¢
- EQN 127
EQM 13
BEGH 13¢
Eci 129
EQN 141
EQN  ta2
EQM  1al
QN I1cé4
QN LS
ECH  14&
EQN 15T
EON 148
=GN 1ec
€aN 1%
EGH 15T
EGN 152
€aM 152
EGN 1z
EON 155
£ON 1ZE
EaN 157
ZON 1S
. EON 159
ECN  1£0
EON 151
E0M 162
EGH 153
EaQM 1 E-1
EQN  1&€
ECN. lasa
ECH 167



2l

Nnonn

C{i1¥= vL3-CL=2 CON
TS{1¢)= OE ~Del =on
Cll1z)= DEI+DUE ‘ EON
S(37)= 5L211=CL —-Cl1E1%5(6) AN
Lilz2)= CL1a)sCL +5(P1)%5(8) gon -
S{ici= 3(a) *CiL-Cl6) xs(P2} £aN
CL12)= CLl6) wlZL+5({8) «xS{22} EON
SU1%)=s 5{22)%CiD-C2L =5(14) EQN
cp = s5{&)eCL EQM
EPL = Ccloles(€) SCN
IP2 = S(3r#5(¢) ECN
EP3 = C(uw)=CL EQn
S{20)= P ¢Er] ZON
Cl1al= gP3-CPZ caN
S(243= P -5P] AN
C(15)=CP3+LF2 EON
S(23)= S(2)*xlL  #C{2¥2S5{&) EoN
SQU17)= CL2)=CL  ~S(2ixs5{ 6} . EGH
sl2alz S(a)=C2L +C[&)€5(22) EON
Cllcl=s Cla}~C2L =-5{a)x5(22) oM
S(2c)= 5{251%(2D —-5S{14)*C2F =CM
S(25)= 5(2) xCIL1+C(2) *S(28) ECH
ZE = s{lj=CLl TEOH
-ZEL = Cl1)as(E) EON
S(23)= ZL-4E1 EON
S{30)= £S+2E1 ECN
AMU = 5(1)=xCT son
AMUL = C(l)e5(11) EGN
E(Z1)= AMU=AMLI - EQN
v, S3L28)E AMUtAMUY - ’ EGN
Si3wl= S{e2d«CeF=-C2L*S5(25) LUN
DEFINE VAKLanLE CUEFFICIENT OF SINE TERYV EQN
SCR{1)= =~ 17422i7 ~ «&TSS6AGEE~ERD ECN
COMPUTE NLTATIGN IN LONGITUCE BY SUMYING PRUDUCTS OF SINE ECHN
COSEFFICIENTS wlTH THEIR RESPECTIVE SIME TERYS TON
CCYPUTE NLTATISN [A UFLIQUITY BY SLMYING PRIJUCTS OF COSINE ECH
COSFFICIENTS wlTH THEIR RESPECTIVE CLSINE TERMS ECH
DPSI=0 ' E0ON
CE =0 EON
CO 2 K=1,1% oM
CPSI=CLPSI+SCFIRNIES (N EQN
3 PE =Dc  +CCFIM}P*CUIN) ECHN
DO 4 N=20.34 E0OM
4 DPSI=CPSL+SCE (R} &S (N) . EQH
CONVCERT FR3M S5zCURCS OF ARC TO RADIANS ECM
DPSI=CPSI£44d4E13680~0F ' AN
CE=Ci%adrdcl3ceD-0E ECQM
CCMPUTE Thus QoLICLITY COF DATE IN KACIAMS EQN
E=0 44063157 0C~Ca217955D~Q4Dmy 02144 I0=13202+2a1 000370 -214D 34+DE Eam
COMPUTE NUTATLON LN RIGHT ASCENSION (£0ULATIIN UF THT EQUINKOXES) EanM
IN RADIZNS EON
TON=OP51«JCCSLE) EOH
RETURN EON
ENC o EON
Y or THE
"ffﬁﬁﬁjuanIL o
B INAL PAGE 15 POOR
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168
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172
174
17
17€
177
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17¢
120
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192
183
124
135
155
187
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102
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‘ ENTRY ,

COMAPUTE DAYS| ¢ lcoNvERT From
ELRPSED FROM ’

Sceonds OF
{900 TanN 0.8 ccon

E.T. - | ARc To
_ : RADIANS
' 1
COMPUTE
o CompuyTE TRUE
FumbAMeNTAL - OBLIQUILTY
1 RRGUMENTS ' R OF DATE
‘ IN RADIANS

COMEUTE STNES

AND COSTNES : ComipuTE
OF FUNDAMENTAL . |noTATzon TN
RRGUMENTS RIGHT ASCENSION
| "IN RADIAS
T >»orine I SN :
VARTRGLE
COTFFIETENTS OF ' - ( RETURN )
SLRE TErMm '
COMPUTE
NOTATION IN
OBLIQUITY
CompuTeE . -
NUTATION TN | REPRODUCBIM%}%SOEQ%%E
LONGLTUDE ORIGINAL PAT
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EQUATR

DESCRIPTION

~Subroutine EQUATR rotates a vector from mean
or true equator and equinox of one epoch to mean or
true equator and equinox of another epoch.

This:routine invokés subroutine PRECES and NUTATE
to generate. the requisite rotation matrices. Note that
the precession matrix is to precess to the given epoch
from the mean equétor and equinox of 1950.0; the nutation
matrix rotates the vector from mean to true equator and
equinox of date. Hence, the last two of the possible
four rotation matrices generated must be inverted.

0 THE
. -PRODUCIBILITY OF
gIEuGINAL PAGE IS POOR
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NAME ' EQUATR

PURFOSE " 10 RCTATE VECTOR FrOM MEAH Ot TRUE EGUATCOR AND
EQUIKOY OQF ONE EPDCH T2 MEAN JOR TRUS EQUATUOH AND
EQUINOX OF ANCTHER EPCCH ~

CALLING SEQUENCE C(ALL EGQUATR(XsDINSTINSYsDIUT+TCUT}

SYMEOL TYPE  CESCRIPTION

8.0-225

pp INPUT - INPUT VECTOR
(2) :
DIN . DP INPUT ~ DAYS FROFM JAN 040 OF REFERENCE YEAR FOR
INPUT VECTOR
CTIN L' - INPUT - YYPES OF INPUT :
e TRUE. = TRUE CONRDINATE SYSTEM
e FALSES = MEAN CLRIRUINATI SYSToM
v oP CUTPUT =- QUTPLT VECTOR
€3}
D3UT or CUTPUT = DAYS FRCM JAN 040 OF REFZIRENCE YEAR FOR
OUTPLT VECTOFR :
TOUT L CUTFUT — TYPES OF QUTFUT ¢
. - - o wevRUZ e = RLE"—CUURDI'?\AT: 'SYSTC:'-: -
eFALDSC e = MECAMN CUURDIMNMATE STSETEM
SUDBROUTINGS USEC AUTATE PRECES _
CCMMIN LLCCKS NONE ' 'REEE“HDUCIBILEPY OF 7
: ,_ o - ORIGINAL PAgp i
INPUT FILES AONE : . ' IS POOR
OUTPUT Flicds NCRE
REFERENCES 'GEOLYN SYSTSHMS CISCRIPTEIOIN'
' VDLUNME 1| - GECCYHW COCLMENTATION -
SUBROUTINE EQUATR{X+DINSTIN,Y,0DQUT, TOUT) EQUA
REAL®SE X(3) oY (2)4eNF(3,30814T(3),0IN,DOUT,TEuP "EQUA
LOGICAL TINGTCLT EQUA
W=2 EQUA
IF(4NCTWTIN) 2 TO 10 EOUA
M= EQUA
€ OBTAIN MATRKIX TC NLTATE FROM TRUE TO MEAN OF INPUT UHOCH EQUA
CALL RUTATELUDIR NP (L 1,11 EQUA
€ COTAIN MATRIX TC HEECESS FROK INFUT ©POCH TO 1950 EOUA
10 CALL FruCESIIININF (141423 ) . EQUA
€ OBTAIN NMATRIX TU PHECESS FROM OUTPUT SECCH TO 19 ZQUA

4c
194
67
se
a9
50
o1
52
53
£a

55



C OBTAIN MATRLIX TO KLTATE FRUM TRLED TD MZ AN UOF OUTPUY £P0OCH

C THARSPOLE wuTo Ul

20

30

CALL PHECES (O0LT eNF(1o1 4313
hz2

“IF(.NLT-TUUT} €O TC 20

. N=4

CALL RAUTATE({LUGLTaNP{Ll:148))

OoC Ju. =i«
YCE)=x(1}
DC 30 J=1.3
CO 20 K=3.,H
TENEF=A (10T 4K)

CNPL s de k) =Pl Bk}
MNPl [aR)=TERF

C RUTATE INFUT VECTCR TO OBTAIN QUTPUT VECTOR

50

60

. DO €0 K=heh ,
CC SO 15143 . e e o

TCIi=v(l) .
Y(I)=uael0

CC 60 I=1.3

OC .60 =143 .
YOLI=Y (L) +HFE (139K IETCI]
HETLRA :

-END

REPRODUCIBILITY OF 1
H
ORIGINAL PAGE I3 POORE
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EFOCH PRICESSICN ANU HLUTATION MATRICZS

i

EQUATR
~Page 3 of 4
October 1972

EQUA 56
FouA 57
. CQUA S8
EQUA 59
CEQUA 50
. EQUA 61
EQUA 62
coua €3
EQUA OHd
EQUA ~ &%
EQUA - &¢ .
EQUA 67
EQUA 6&F
EQUA 69
EQUA TO
EQua T)
EQUA T2
EQUA 73
EQUA T&
EqQUA 75
EQUA 7
gaus 77
ECQUA T8
EQuA 7O



ENR‘{ ).

NUTATE
OBTATN THPYT
"PATE TRUE TO
\ MEAN NUTARTTLON
FARTRIX

PRECES
OBTATN UMY
Iave To 1950
~PRECESSTON
mATRIX

PRECES

OBTAIN QUTPY
PATE To 1850
PRECESSTON

YMATATX

TRYE
OUTPUT

8.0-227

NUTATE

OBTALN OUTPUY
TATE TRUE Teo

MEAN NUTATIDN
MATRIX

G

"TRANSPOSE OUTPUT

PATE PRECESSION
AND NUTATZOA
MATRTCES

TIVECTOR Ay

RMOLTLPLY TNPUT

-PRECESST 0N
AND NUTATIOA
MATRICES

TETURN

NCCToR IN

oVTe VT
COORDINATE

S¥YSTEM

REPRODUCIBILITY
ORIGINAL PAG

( RETURN )

OF THE

E IS POOR
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NAME

PURPOSE

CALLING, SEQUENCE
SYMBOL TYPE

NUMBzR L

SUDRQUT INES USED
COMMIN ELCLRS
INPUT FILES

CUTRUY FlLiy

ERROR
Page 1 of 4
October 1972

ERRDR

TO PRINT GEODYM ERRUI MESSAGLS AND PROVICS ERRUR
TERMINATION

CALL ERRORIMUMAER.A)
CESCRIPTIUN

ERGOR TYPE CODE ANUMUER AS FOLLOWSS
RUMEEH - ERRCR TYPE

1 INVALID INPLYT ORUITAL ELEMENTS

INVALID ADJLSTED ORBITAL ELEMENTSV

(1)

L]

INVALID CRYIUN CAKRD IN INDUT

4 NO TRACKING DATA FOUND IN DATA PZRIQD

m

FEWER YHAN £ WEIGHTED OBSERVATIUNS LEFTY
€ CND CATA CARC TERMINATING INPUT CARDS
? OTHER ERRORS = NU EXPLANATION PRINTED

DUPL ICATE STATI 34 [N THACKING CO“PLEMENT

m

-1 . REQUEST FO? ADJUSTMENT OF A STATION
" WRHICH IS NOT IN THD TRACKING COMPLEMENT

1¢ PRINT GEODYR SLGMATURE

11 ‘140 ERROR IN Coas READ

12 ' GEOPCTENTIAL COSFFICIENTS OUT CF RANGE
12 6 14 ILLEGAL SURF CARD

1£ " INSUFFICIENT DENSITICS ADJUSTED RELATIVE

TO THE NUMBER OF CONSTRAINTS

BRAME OF INVALIC CPTIOQN CARD IN A& FORMAT OR THE
STATION NUMBER IN TRRCR. NUTE THAT wWHEN THIS
Y"ARIAGQLE IS5 USED AS A STA}IDN NUMAER IT MUST BE
AN INTEGER IN THE CALLING PROGRAM AND MUST START
CN AN EVEN CORE LOCATICN .
NCKNE
FERMSG INTELK
NONE
FHINTER ;

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR -
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{ gUORDLTINE ERACRENUMBZR, A}

REAL*&*OEGHtE{2)/6HDLGREE.5HORCER/.ﬁ

ECUIVALENCE L(ISTALE)

CCMMUNAFERMASGY IMES(26)
conuuuxzmrnLnxuum(112:.sxspsu.oumzt
LOGICAL STEPSH

e=A

C SELECT AND PRINT EFROR MESSAGE

o TU {10120.3C|‘30|50.60t100.50|90:
N NUMBER

€ FATAL ERRURS =~ TSR¥INATE 'PROGRAV

10 WRITI (64500
GC 16 100
20 WwRITEL(&,510) )
FF{ NUTe5TERPS®) WRITE(E,S11)
IFC(STERSW) WRITELE 512) )
WRITE(6.213)
GU YGC Jvo
30 WRITE(6,560) &
GO TG 100
40 wWRITELE.H70)
GO TO 130
€0 WRITC{64530)
GO TU 100
‘&0 WRITE (64550 ) -
GO Tu 100
00 wWRITe(o.,610) 1STA
100 WRITE(6:99967 1}
STCF Syuv?
NON=-FAY AL ERRORS = RETURN
80 WRI1E(6.600) ISTA
110 WRITE(6+1¥7559)

RETULRN
EATAL EFRCRS — TERNINATE PROGRAW
120 WRITE(041620) ISTALIMES

GG U 100

130 J=RLMEGk=11
wRITE(6+630) CEGREE(J)
¢0 TU 100

140 WRITE (6,640) 4
GG Tu 100

150 wRITS (0s650)
GO TU 100

160 WRITE(61660)
¢G Tu 100

500 FURMAT{1H1,20X,*PRCGRAM YERNIMNATION DUE TO ILLEGAL INPUT'/

LHO 15X 'EXPLANATION? [RPUT CARTESTAN EPOCH ELEMENTS *,
TEOUIVALENT TD KEPLERIAN ELEKINTS wWiTH
IH 420X ,'GREATER THAN 1o PLEASE CHECK
tEXAMIRE INPUT DECKS FOR MISSING OR OUT OF ORDER CARDSe /) ERRQO
510 FOFMAT(LIHL 420X 'FRCGRAM TERNMINATION DUE TU INARPROPRIATE

nsunN

191

110o120v130|1¢0e140.150|1601o

ERROR

Page 2 of

October 1972

AN ECCENTRICITY* /S
MU UT ELEMINTS AND

1l IMO 19Xt EXFLARNAT IONC ACJUSTED CATTESTIAN EPOCH ELEMENTS

REPRODUCIBILITY OF '1‘
ORIGINAL PAGE IS POOI%?
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ERRO
ERRC
ERRO
ERRC
ERRQ

ERRO

ERHG
ERRD
ERA0
ERARC
ERRO
ERRQ
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2 CEUUIVALENT 10 KEPLERTAN ELEMENTS WivTi CECENTRICT TY ERRO

"3 tH «LOXW"GREATER THAN Lot /1HC 16X, VPRUDABLE CAUSESI!A) ERRC
€11 FORMATLIM 4£0X.'1} POUR FIRST ITERATION QREIT DUES TO PUIRT, Epno
"1 ¢ STARTING ELEPENTS CR A STEF SI12E° TGC LARGE FUR THEY/ ERPO

2 L EH 22X CNUVERICAL OROIT INTEGRATION IN THZ FIXED sTEP ¢, CERIRC

3 TMOLDe ') . ERRD
€12 FORMATLIN L 2UX,'1) PCOR FIRST ITERATION JDRBIT DUD TOU °PQOR o ERRD
i 'LTART ING ELEMENTS OR INAPPRCPRIATE ERROR BOUNDSe * ) . ENRO
£13 FURMATLIH +20X.'2) THI EXISTENCE CF WILD DATA POINTS wHICH WEREY. TRRO
1 o ! NIT ECITED FROM THE SCLUTICN/) EfRQ
550 FORMAT(IHL 2204+ FRCOGRAM TERNINATION DUF TO ILLEGAL INPUT/ CiTRQ
1 IHUy 15X G TSXFLANATICONT THT CARD *4A6.% IN THE OPTION CARD *,EFRC

2 ¢tGROLP IS ILLEGALs PLEASE CHECK IMNPUT FOR KEYPUNCH '/ ERRC

3 IH 20x,'CRAURS OR ¥1¢SING OF MISPLACED CARDS. '/} ERRL
570 FUORMAT(LHL 20X *PRCOGRAM TERMINATION DUE TO INSUFFICIENT ' EFRC
1 TUSSERVATIGNS1/1HO, 15X, "EXPLANATIONT THE SETUP AND ' ECRC

2 tOPiRATION OF THIS RUN wERE SUCH THAT NO OBSSRVATIONS 'y EFRC

3 VWERE '/1H +20Xe'AVAILADLE IN THI "TIME PERIOC spECIFIED *s CRAC

4 1FOR THE SATELLITE KRECUESTEDe PLEASIE CHECK YOUR SETUP */ ERRC

s IH +20X.'DECK DR 'TAPE ASSIGNNMINTSa /) ' ERRC
£80 FORMATU1HL 20X 'PRCGRAM TERMINATICN DUE TO INSUFFICTENT WEIGHTED®,ERROD
| t DLSoAEVATICNS.'/ ) ) SFRE

2 IHOy 15X+ 'EXPLANATIONS INPUT ELEMENTS AND EDITING *a ERRLC

3 ¢CRITERIA WERE SUCH THAT FIWER THAN 8 OMSERVATICNS WERE ¢/ ERRQ

8 11 e 20X 'LEFT 1IN THE SOLUTIUNs'/] : ERaC
590 FORMAT({1-1,20X"PHCGRAM TERMINATION GUE TO MISSING DATA CARD'/ ENRC
1 IHU 15X, "CXFLANATIONE PRCOGFAM EMCOUNTCRED END LF FILE ON ' ERRQ

2 WLATAS GEFCFE RIADING CATA CARD TERMINATING LAST ARCe !/ SRAC

3 3MC.15X SOLEASE LCHECK INPULT DECX FOR MISSING DR MISPLACED ' ERfc

- toATE CARD CR PICOLACED FnD NF FILEY/) : ERRD
600 FCRMAT(1H1,20X,* ILLEGAL STATION POSITICON INPUT!/L1HO.15X. ERRC
1 SEXPLANATICN: MCRE THAN CKNE STATION PUSITICN CARD WAS [NPUT ' ERRO

2 FOR STATICA's 1S, 1Hes THO 15X, *PRCGRAM ACTION: THE DUPLICATE 1, ERRC

3 ¢OF THIS STATICN HAS BESK RENOVEL FRUM THE TRACKING CCMPLEMENT'ERRC

& Wle? /721Xy THE FIRST STATION ENCOLNTERED WITH THIS NUMBER WAS ¢ ,ZRRC

5 TUSELGs '/ 1HC 15X . 'PROGRAM EXECUTICN WILL OF CONTINUEDS /) ERRC
€10 FCRMATUIHL, 20X 'PRCGRAM TERMINATION DUE TO INSUFFICIENT %, ERRG
1 v4, PRIURT IRFORMATION '/ 1H0, 15X "EXPLANATION: THE ADJUSTMENT', ERRG

2, « GF STATIAN®,IZ." HAS BFEN FEQUESTED . ' /16X, 'BUT NO A PRIORI's EPRO

3 ¢ PUSITICN 1S AVAILARLE FOR THIS STATION. '/ ~ ERRO
620 FCRNMAT{IH1 +2IX'SXECUTION TERMINATING DUE RYAD SRROR ON RANDOM', ERRC
1. ¢ ACUESS FILE®'13/1H0,15X. "ERFOR EUFFZR [S'//715X%¢Z23416420A4/ ERAC

-4 loxea{ 1 Xy Z2EM/) . ERRO
630 FCRMATIIHI +20X ' EXECUTION TEHRMINATING bUT TO INPUT ERRQR*'/ CERC
© IHO. 15 Xs 'S XFLANATION: THE SETUR CF THIS Rub ‘IS SUCH THaAT THE ', ERRC

. SESTIMATIUN DF 4 720X *GENFCTENTIAL COSFFICIENTS OF 1,47, ERRO

. SGREATERK THAN USED TN THEY/20X, ' CEOPOTENTIAL EXPANSION HAS *. EFRC

. *HEEN HRECULESTEC.'? ’ - EFRO
€20 FCREMAT [1H1 120X, "PRCGRAM TERVINATION DUE TO ITLLEGAL INPUTY/ CRRC
. JHU s 15Xe "EXFLANATICONT THE CARD * A&+ IN THE ORTIUN CARD *f, ERRQ
1LROUP 15 MEISSING A CONT INUATION® /11 + 20X TPLEASE CHECK ', EPRO

. VIRPUT FuUR MISSING O MISHLACED CARDSe ") EPRC
650 FORKAT (1141420, '"PROGRAM TERMIRATION DUZ TO ILLEGAL INPUTH/ ERRD
. IHUs 15Ky TEMFLARATIONT AN ILLEGAL SURFACE DEMSITY INCREMENT ¢4 ERRC

. t5 120 WAS SFECIFIEDet/1H 420X 'PLEASE CHICK INPUT FOR t, . ERRO
SKEYPUNCH EFRCRS5«Y) : "EREC

REPRODUCIBILITY OF T
ORIGINAL PAGE IS poog'ﬁ;
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FORMATOIHL ; ZU 7« *EXECUTION FTEAMINATING buz T0O ruhehnoparan'IuPUT CRRO

660

e IHOs 15 Xe 'O RELARNATIOND THE SFTUP CF THIS DECK IS SUCH THAT s ERRC
s eTHE NUKUzk OF SURFACE' /21X *UENTITY COMSTRAINT EQUATIONS ' CRRQ
c e VIS GhiATEK YRAR UR FOual TC'/ 21X, ' . ERRC
. "Ti: NUMEER OF ACJUSTED SURFACT CLNSITIES. /) ' ERRC
9GS 29 EULMATLSZ2 X, _-rur.--.r/,'-:lX.S(IH“)/:"-OX.::H#a.2x.2t{l‘*/50x.2H*v'?X.2Ht=o £rRc
o 3Ke - S CN e 2T e 2N (PH R 2K 2H b JE UK ZHE R, 1 Xy 21RE, 2X 3T 88, EF0C
o 31X.3H#*¥/:CX-KH#*#¢.1x.5(lH*l.3lX.3H¥*V/51X|6(1H*l.IX-EH*“¢3OKoCFRC
. 2H#¥/51K.EH¢¢#-¢X.PH#$cBOX.EH*#/iGXoZHtt.éK.2H**oZ?X.&H*'! ERRG
P ﬁik.Eh%#s?X.Rhft-EGXq2b*¢/Q3x|EH#*|Gx.2H**'23X|EHK*/Q7X'2HE*-EF§C
< 9)(.2!”-*.cX.C‘.H**’-**-"ﬁx.inin***.?x.EH*"-*le.3H#*t‘.3x|4H*¥l’-*.’+X. cpas
P 3H«¢aacz.:r«¢*.2x.an«;«wr46xJ2Hﬁ¢.104.:Ht.zx.s(lnz).AX-ZHﬁ*i ERRC
e 1)\.3Hnw.'5>‘..zuat.1}:.4Hatﬁs.4x.AHw—-w.f.x.zH«¢.3:2.3HU=¢.lx. ) ERRC
@ 6{1“51161X13H¥*¥.lK.EH**-1OK.ZH*V.lx13H**¢.3X|IH*.3X12H*“-3X| ERRT
. PHE® gb Ko Eh#m e IXNQIHE T g EX ¢ ZHER  £X g 2% ySXebaHEEEE TN 2RELS ERROD
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. 'ahﬁt-sx.2v-¢.ex.zﬂ:n.ﬁx.2mxn.Sx.zH#z.ax.2H£¢.sx.2uaa.ix.zH«*/ EFRQ
- 435-5?1!**81'6K-2H@W.3X.3H1'*'¥-6X.2H‘H.'ﬂx.2H*#..3X.2H**.4Xe chRO
° HHEE R LG Xyihxk 46X ZHT 4 & .sx.art##.sx.3&:#-#/:«2:(.2!1#:,2)(.9( 1HX )} EXEREC
. 0(IH*JQ210;“**|3’X02H**0"x0?H“*l:'XOGIlH"}"3102H*“|3X03H¥*“ WSX R0
) ZH"I5X|EH'!/-'-I.X.3H“**0“X.6( THE ) (T stode %X *‘4’(.5(1[’14‘)06)(16(1"":) SR LD
. 1X|ZH¥$14134H¥***|1X|2H¥#-4!.3H*¥*'4X94(1H¢l/9?x.2H$*/97X: ERREC
. 2!1‘-4:/41)(.37(“1#l/AOX.ST(lH-H) EFRC
END . ERRAD
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K | ESTIM

DESCRIPTION
ESTIM is the Bayesién least‘squéres numerical
parameter estimation. subroutine designed specifically
for the GECDYN system.
ESTIM has four types of calls, each performing
a specific task. The tasks performed on each of the
ESTIM calls are the following:
1) Initialization.
2) Formation of the estimation matriceé.
3) Estimation of single arc parameters and,
on the last inner iteration, computation of
effects of single arc parameters on adjusted

geodetic parameters.

4) Estimation of geopotential psrameters.

8.0-232



ESTIM
Page 2 of 10
October 1972

o | : REPRODUCIBILITY OF THE

NAME o ESTIM ORIGINAL PAGE IS POOR
ENTRY ©OINT PURPOSE | |

ESTIMI " INIT IAL IZAT ION

EsTim - TO ESTIMATE CORRECTION VECTOR T3 STATE VECTOR

USING METHOD QF BAYESTAN _ZAST SQUARES

CALL ING SE’)JEN,CE CALL ESTIMI(SUMI sSUMZWDELTAWST20S.5T2NSISIGSTA .
) BB‘AS!RIAS?!%]ASSS!IQTA"J-—-‘IESTANOOLG-CE
BIASNDPARNDS  INDXCS.TDENC s TDSIS)

SYMBOL TYPRE, DESCRIPTION

sSumMl ap INPUT & DUTPUT = NOR4AL MATRIX
(1
suM2 po INPUT £ QUTPUT — RIGHT HAND SIDE OF NOIRMAL
(1) . . EQUATIONS :
DELTA op OUTPUT =~ CORRECTION VECTIR
1) '
STPOS pe INPUT £ OUTPUT ~ huprsnr STATION COORDINATES
< (31) , -
STPOSn oo {NPJT = A PRIOR1 STATION CDORDINATES
(3+1) S
SIGSTA R . INPUT = STATION COORDINATE VARIANCS /COVARI ANCE
{3+3.11 MATRICES
EBIAS p1 INPJT £ OUTPUT - CURRENT JRAG. SOLAR RUADIATION,
S0 BIAS, GFOPOTEINTIAL % SURFACE
. DENSITY VALUZS
BlASO pe COINPJT ~ A PRIDRL DRAGs SO_AR RADIATION, BIAS, AND
< (1) ) GEOPOTENTI AL VALUSS
BlLASSG DP INPUT - DRAGe SOLAR PANIATION. RIAS, GEIOOTENTIAL
(13 AND SURFACE DENSITY VALUES
ISTANO 1%2 INPJT - STATION NUMBZRS
(1
ESTANG 1%2 INPUT - MASTER STATICN LJCATIOIN INDICES
(1)
Loc Ie2 SCRATCH
(1)
BIASND  I¢2 INPUT = DRAG.: SILAT PANIATION, NTAS, GSNPOTINTLAL
(1) AND SURFACKE DENSITY LICATION IMNDICES
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PARNOS 162 INPJT = PARAMETER HUMBERS
{11}
INDXCS  [%2 INPUT - INDICES DF ADJUST
{3.1) . COEFFICIENTS
TOENO DP  INPUT - APRIORI VALUSS OF
1), :
TDSIG DR INPJT - APRIORI SIGMAS OF
{1) -

CALLING SEIJENCE CALL

SYMBODiL Ty PE DESCRIPTION

ESTIM
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October 1972

ZD GIDPOTENTIAL

SURTACE DEMSITIES

SURTACE DENSITIES

ESTIMUITYPE« SIGMALRESID«MPARTL )

ITYPE 1 INPUT - INDICATES TYPE OF DPERATICN TO 3t
PERFNRMED :
SIGMA DO INPJT - MEASUREMENT STANDARD JIVIATION
RESID D3 INPUT = MEASUREMENT RESIDUAL
MPARTL OP INPUT « PARTIALS OF MEASUREMENTS WITH RISPECT TN
(i} UNKENOWNS
'SUBRGUT IND3 300 CLTAR oMTRRT eIy MUtssn 2 LTI Tl
COMMON BILOCKXS AP AR AV CELEM coNIUT  ¢oARAM INTTRK
PRIDRI )
INPUT FILES NONE .
’ ) AN p.
OUTPUT FILES NOKE REPRODU(’“JI“UI' OF ThHyy

REFERENCES

*

"GEODYN SYSTEMS DESCRIPTION® )
VOLUME 1 ~ GEOTYN DOCUMENTATION

ORIGINAL PAGE IS POOR

SUBROUTINE ESTIMI(SUMI-SUH2¢DELTAoSTOUS.STDﬂQJgSIGSTA-%HIAS.QIA%T-FFTT

BIASSG, ISTAMDESTAND +LOC +RTASND(PARNIS, INJDXCS,TDENDITDNSIG) rsT1
ITHPLICIT REAL®3 (A-H,(-7) : FsT1
LOGICAL L INNERJCMOIGPR JHSMAT B FST1I
INTEGER PAQUAX ESTSTANMMATN S ITMNDAT FST 1
INTEGER*2 ISTAND.ESTARNLLOC,ATASNDOFARNDS, [NIXCS EST |
REAL SIGSTA,RMSTOT VARCOV FSY1
DAYBILLE PPrZCISION MPARTIL FST1L
DIMENSION SUMIT10.S5UM2(1) . STPISTII1)8TPASA( 3411 SIGSTA(I, 3,1, FST 1

BATAS (I IS REASUL 1) o FLASSGU I ISTANDE L)W SaT N1 ) LS, FaT?

AIASNTI( 1) PARMOG( ] JeNSLTALL ) ¢ MPARTL (1 )4 INIXCSU341 3oTHINGC(L T, FET |

TNSIGLL Y ' Fart

COMMANS AT ARAM/ [NPAR, [NOAD 14 NI ASWEFSTSTANSAT NGOARC ¢NIPEC) dNPARAM FST 1

NEOTAS « PARMAX

8.0-234

FST?t

QA
aqQ
AR
IR
TN
o
1ea
e
TR
b ol 4
"ra
L R ]
116
1t



v

- COMPMIN/ZCELEM/ELEMST{6+2)ORBELA(14)+PMSTOT ESYT 112
COMMON/CONCUTZ IGI{ &Y. NEONMX, IG2Z(10) FSTI 113
COMMON/ZPARAM/NS TACNMASTINSTEST s NDIM M3 AS4,NGRCT , NGPC2, ~ ESTI 118&
° NGRCIMy NCSEST o ZVIGR I L TMY oL TM2,NDENGNDENST o NTIDST +NTEIDS N, ~ ESTI 115
INNRSH s NCONST S NDCORS ESTT 14
COVMMONZIN[TRAK/ TERY YD (45 )y BMATND SIMDAT(1 1} FST) 117
CCMMINDIINRIZELEASI( 642 e VARCIVIG&y 6. 21 TITLE(32),DRAGILB) . €STI 1R
DATA NOFILESD/S ) ESTI 119
ITNOXNOCTY=NDTM={ I=1) = (I *(I~11}}/r2 ESYI 120
RETURN - FSTI 21

) ENTRY ESTIM{ITYPE,SIGFMA,RESIDiMOPARTL ) FSYYy 127

C INITIALIZE ESTI 23
GO TO (132¢230.3C004600)Y41TYPE EST] 122

100 PARMAX=INPAR] . T ESTI 125
IF{NBIAS.GT.0) PARMAXT=MNEONMX+2 ESTI 124
ISTAQT=TNPARI+] .- FSTI 27
11=LIM] 4 ESYY! 2R
CALL CLEAR{SUMZ2:.2,111} FRTT ‘27
TCIYI=INDXNI{ 11 YEND M ESTI '3n
CALL CLEAR(SUMLI.Z.11) : . ESTI 131
LINNERSLIMZ eGT a0 ¢AND o (NMAST e GT ¢ 0o OReNGOLOMe 3T Co OPNTIDENSGT0) FRTT 137
BMAT=,FALSE ., ESTE Y33
IF(«HOT.LINNER) RETURN £ST] Y34
BMAT=BMATND.GT «0 FGTT 118
IF(NAAST . GT o) PARMAX=NEONMY 48 ESTT 12A
IF[PARMAX . EQ.INPAR L) PARMAX=NEGNUX ESTT " 37

NST ART-MD I M.Fa M AS T4 § =NCOCOMNT INEN EE€TY 3¢

£ OFOnM qonuA M ATDIN raTI 20
RETURN _ EST] t1an

200 WT=1.02/{SIGUAXSIGHA) ESTI ‘Yay
C SINGLE ARC FORCE MODE_. PARAMETERS . FSTY 142
15T=0 . ESTI 1&R

DO 240 1=1+IKPARI ESTY 14a
T=MPARTL( I }%uWT FSTI 'es5
SUMZ2(II=SUM2(TI)+T&eRESID TESTY 'aA

DO 235 J=1.PARMAX FaTI Y47
I1=PARNISLJ)Y ESTT 1&R
IF(I1.EQ,3) GO TO 235 £STL 12473
I2=IST+I1 EST1 180
SUME(IZ23=SUMICI2 14+ T6MPARTL{JY ESTI 151
235 CONTINJE ESTY <2
240 (IST=IST+NDIM-] EST! 153
C PIASES AND GINDETIC PARAMETERS ESTI 154
IF(PARMAX L ENJINPARTY RETURN FST] 55

DO 25C 1= [START,PARMAX . ESTI 1=6
I1=PaARNNS (I} : o . EST! *'57
1F{11.E0.9) GO TO 250 REPROD(KHBHJTY OrF THE ESTI t&R
TSMPARTL( 1) #wT ! 5T isa
SUM2{ 1) =SUA2( 1 1+ T*RESID ORIGINAL PAGE IS POOR :sr: !:'_"

DO 245 J=1.PARMAX : : ' ) EST! *&1
I2=PARNOS L J) EQT1 162
IF(12.6£12.2) GO T 245 €ST] 1e%
IF(I2.LT. 113 GO T3 Z2a2 ESTT V¢4
NCOLMI=11 -1 CFST1 15
IST=NCIALMLeNDIM=(lIeNCOLME I/ 2412 ESTY ten

GO TO %% EST! 1p7
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’

242 NCOLM1=12-1 - ESTI 18-

IST=NCALMESNDCIM=(I26NCOLMIIZ2 + T1 ) ESTI 1569

244 SUMI{ISTI=SUMI{IST 1+ T *MPARTL{J) - _ : FSTL 170

245 CONTINUS ’ . ESTYI 71

250 CONTINUF ’ : _ - FSTT 172

€ ADD SINGLE ARC PARAMETER A PRIORI : ‘ E5T! 173

RETURN _ . . ESTY 178

C ELEMENTS . : : , ESTI 175
300 1ST=0 A ' : ERTI 175

DO 310 L=14NSAT : : . ' ESTE 177

Ll=6s(L~-11 : : ‘ FST! 17A

OO 310 I=1,56 : Lo . ESTI 172

11=L1+] ‘ : ’ : . FSTI LAD

DO 375 J=1,6 . FSTT 181

ao0s SU“Z(III-SUME(Il)+VARCDV(!.J.u)*(ELF“O(Jqu--LEHSTTJeL)) ESYI *R2

DO 3298 J=1,6 - FST! '83

11=1ST+J+0L1 . : S ESTI 1R4

308 SUMIC(I1)=SUMILIL1I+VARCOV(J, I.L} _ ESYI 1AaS

319 IST=IST+NDIM~[~L} < . ESTI 1R6

€ CRAG, SCLAR RARIATION. ANC BTASES : ESTI A7

NBSGP=M13T AS+NGP ARC . ‘ FSTI 1819

DO 315 1=1.NASGP ' ESTI ta9

TI1=HIASND(Y) ) FSTI 190

CIF(I1+5G.9) GO TO 315 ) ‘ . : ESTT 101

T=1 .00C ESTI '02

AF(L.LEMATAS) T=1.0D0/BIASSG( ] 242 . FSYT 163

surztlll-suuﬁ(:1;+rs(exA50(1) ~BA1AS{I}) ' £SY1 104

I1=INOXNOCI13411 . FSTT 1095

SUMICINII=SUMICTLI+T e T ' FSTI 19A

215 CONTINUE _ ESTY 107

C CN CGPTICN, W4R1ITE NORMAL MATR]X CFSYL 109

IF(BYATY CALL BMTWRT (SUMI1.SUVYZ, [INDXCS,3IASNIINGPCL) +ATASOINGPCL ), FSTL 19N

. BLASSS{NGPCL 1, ESTANT, ISTANI STPAS NI ILE) ESTT 2%n

€ INVERT NORMAL MATRIX OF S INGLE ARC PARAMETERS ' FSTI 701’

CALL SYMINV{SUM],NDIM,NPARAN,OFL TA) a ESTI! »p2

C CH LAS_T INNER ITERQAT ION CCMPUTE ETFELTS OF ARC TAQAMETERS NN ' FSTT 2¢R

C GEODETIC ©ARPAMETFAS . ESYI 20z

IF{WNOT.LINNERY G] FO 525 . EST! =2¢s5

11=INDXNO{NSTART } - - ' ' ESTI 2C%

00 S00 I[=NSTART,.NDIM A ‘ FST] 207

L1=0 FSTY! 20a

Dfl 450 L=1 . ,.NPARAM r FSTI 209

DELTALL}=C.0C00 REPROD[KHBHJTY OF THE FSTI 210

IST =0 ORIGINAL PAGE IS POQOR : FSTI 211

DO 400 J=1.L ' ESTL 212

JI=IST+L & ) o : EST! 213

J2=IST+I ' FSTI P14

DEL TA(L)I=DELTAIL)I#SUMLI{IL I=SIUMLI(22) ESTI 215

402 IST=1STeNNTU-Y . . FSTT 71+

IF(LENDJNDARMMY GO T 4285 FSYT 217

Lel =L+t ‘ : . ESTI 214

DO 413 J=LP1.NPARAM . ' FSTL 219

JI=LL +J : ' - FST1 220

J2=15T+1 FSTY Po

C SURTRACT OUT SINGLE AIC EFFFCTS M GEODETIC DARAMETEARS EST[ »pp

DELTA(LI=DELTA(L Y+Sam (It desuml(42) S ESTI 223
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450 IST=ISTH+NDIM~J
425 SUMZ(I}=SUM2(I}=SUMZ{LI*DELTA(L}
: DO 440 KS[+NDOIM
Ki=T1+4K '
_ K2=t 14K
440 SUHi(Kl\—SUMI(KI)*DELTA(L)#SUW!(KE’
450 L1=L14MDIM=L ,
J1=1 o . .
DO 495 J=i 4NPARAM ' '
SUMI{JL ) =DELTA(J}
495 J1=Jl+HDT =)
S00 11=11+NDI M~ Co
COMPUTE CORRZCTION VECTOR FOR SINGLE ARC PARAMETEQS
925 1S5T=0
L=G*NSAT
B0 S50 151 NPARAM
DELTACI}=0,.0D0
I1=1
DY 540 J=1.1
DELTACII=DELTA{TII+SUMA{IIIRSUM2(S)
560 J1=11+NDIM~-)
IF(I.EG.NPARAM) GD TO S48
1P1=1+41
N0 SA4S U= [P],HNPARAM
LI=15T+J
UPDATE ELEMETS
545 DELTALLI=VELTA L D I45UM LTI PeSUMZ )
S48 IF(1aLF.lL} ELEMST(I,1])= FLCM%T(1.11+3¢LTA(IJ
550 IST=ISY+NDIM-1
UPDATE CiAG. SCLAR RADIAT ION, AND BIASES
IF(NOARAM,EQ.L) RETURN
DO SA0 I=1.NESGP
I1=Bl1ASNOD(I}
60 IF(11 ,NS.0) BAIAS(IY=EQIAS(TI+DELTAC(LIL)
ADD GENPOTENTIAL COEEFICIENT & PRIORI
RETURN
800 IF(RGDCIMLLELDY GO TO 606
T=1.0DC
DN 635 I=NGPCl«NGRC2
It=BLASNG( )
"IF{I1.,EN,0} GO TO 605
SUM2{I1Y=5U4Z(I1)+ BIASOLI)— BHIAS(I)
TI=INDXNOG(IL1)+ 11
SUMICILIY=SSUMICIL+T
605 CANTINUZ ‘
ADD STATIOM PUSITION A PRISGRI
605 IF(NTINENLLUE.0) GI TO 750 REPRODUCIBILITY OF THE
L1=KSTART +NGECOM=1 ORIGINAL PAGE IS POOR
DN 725 1=1,.NTIDEY
T= I.ODOITDSIG(I)"E
T1=L1+1
sSyv2(1iy= qu“etlll+Tt(ThEVO(I)~Hﬂ1Aq(1+VG°C°1)
FL=THOXD(T1)eT]
T23 SUMI{IT)I=SUMIlTILl )+Y
75D IF(NYAST.E0.0)1 GO TQ 630
T1=NSTAUT #NGOCOM NT I DEN
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CIST=INDXENG(IL}

L=0
D0 €20 I=1.KNMAST
608 L=L +1
lF(VUHBQ’(L.ESTAVO NSTESTY.CQaC) GO TO 608
DO 620 J=1.3 .

DO 610 x=1,3
610 SUMIILI=SUM2(11}+S xGSTAtJ.K.L)a(ﬂrnosu(K.L)—QijstK.L))
12=I5T+11
DO 515 K=),3
SUMI(IZI=SUMI{TI2I+SIGSTA(K Je_}
615 12=12+%
[IST=IST+NDIM-11
620 I1=11+1 :
630 IST=INDAND{NST ART} .
11=1ST+NSTART . i —— - - =
CINVERT NOIRMAL MATRIX DF GEODETIC 2 ARAMETERS
' [2=34NMAST+NGOCOMENT [ CEN -
CALL svuluvtsuulclll.12.12.D=LTA(NSTART)7
. 12=1IST
IST A=0 . _
DO 650 I=NSTART.NDIM -
DELTA(I1=2.000
coupurc GEDDITIC PARAMETER CORRECT [ON VcCTOQ
11=12+1 '
DO G40 J=NSTART. 1
DELTA(I)=DELTA(II+SUMIITL }*sSUM2(.S}
640 T1=T1+NOT M= .
IFLT.EQ.NDIM)Y GO T3 648 .
1P1 =141 -
D0 645 J=IPL+NDIM
IL=1IS5T+y
645 DFLTA(II=DELTACII4SUMI{TITI I®SUM2(J)
UPDATE GINPATZINTIAL (DEFF ITIENTS
6408 11=[~-NSTART+1-NGPCOM-NT IDEN
IF{TI1.GT.3) GO YO 649
11=NGPC14 1 ~-NST ART
ABIAS(I1}=081AS{ 11 )+0ELTALI)
UPDATE STAT ION CCORDINATES
GO YO 652
649 IF(MID(I1l,+3).NE.1)} GO TO 40
J1=0
T 39 ISTASISTA+L,
NOC GN= NJMLOC([STA;ESTAND.NSTFST.LOC)
{IF{AOCDON.FEQ.CY GO TD 22
40 Ji=Jl+l
DO SO0 J=1.NDCON
J2=3A+(LNC(II-1 1+ U1
53 STPOS(J2,1)=STPOS{J2,. l1+DELTAL{ )
650 I[ST=IST+NDIv-]
RETURN
END

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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221
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371
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AdDD SIMGLE ARG
Pﬂzmm—mi
f PR:t,oﬁ_:r;

ElenenTts

'."De_n.(, , SoiLag
RaPipTIoN
oD BLNALES

WRITE
B-MATRIX TAPS
B

REQUESTED

‘ SYMINY \
INVERT NORMAL
MATRIX OF

ST NGLE ARC
PARAMETERS

REPRODUCIBILITY OF. .
_ORIGINAL PAGE Is POggE
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R

DESCRIPTION

F evaluates the total acceleration of the satel-
lite due to all of the forces present in the medel.
F is primarily executive in nature, calling subroutines
for all effects except solar radiation pressure. F also
computes the partial derivatives of the acceleration due
to radiation pressure with respect to the satellite
reflectivity coefficient.

The satellite acceleration vector is computed in
an inétantaneous coordinate system, referred to the
true equator and equinox at the integration time. REFCOR
is called to transform the position, and velocity if
required, from the reference to the instantaneous coor-
dinate system. ‘After the evaluation of the accelera-
tions, REFCOR is again called to transform the accelera-
tion vector to the inertial reference system for integra-
tion.

8.0-242
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NAME | _ £

ENTRY €OINT  PURFCSE i
Fl T INITIAULIZATION

F  ¢? : 10 EVALUATE SATELLITE ACCELERATION VECTOR AND*

K FOKCE MODECL PARTIAL DERIVATIVES
CALLING SEGULNCE <ALy FI1IGKPAR )

SYMBCL TYPu CESCRIPTION

GRP AR OP CUTPLT — FORCE MODEL FARTIAL VECTOR
{3:1) : .
CALLING SEQUENCE CALL F(TyS,FCT.FCALLY vy OF THE
CiBil oOR
SYMBCL TYPE  CESCRIPTION obu .Y
‘ , BEPRI-N AL P AGE
T op INPUT ~ TIME TN SECONES OR
S DP INFUT - SATELLITE STATE VECTUR
(51}
FCT . DP CUTPUT - SATELLITE ACCELERAYTION VECTOR
3 - -
FCALL - L INPUT — =.TRUF. KOG ACCELERATIONS NECESSARY
=eFALSEe EOTH ACCILERATIONS € PARTIALS
NECESSARY
SUBROUTINES USED REFCCR EPRLEM EGRAV SURDEN DRAG
SUNGRY TICAL COTPRD
COMMUN .ELOCKS CEPHEM CTIME FMODEL INTBLK MODNGR ’
XYz
INPUT FILES MNONE
CUTPUT FILES NONE
FREFERENCeS ' GEODYN SYSTEVS DESCFIPTION ¢
\OLUNE 1 = GECCYN DOCLMENTATION.
SUEROLTINE F1(CRPAR) = 50
IMPLICIT REAL*E (A~H.0-2) F 51
LOGICAL FCALL « TOKEFT F 5
INTEGER ADDRSFAD ‘ e -
CUUELE PRECISICA MOODY.LOVE .FOCEL F se
DIMENSIUN GEPAR(341)+5(6)PI3}FCT(2) F 55

8.0-243
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CCNNMUNCEPHEM/VARD (23) 4OV GERHEN (64 F F 56
COMMUNCTIMEZCATALP (2 ) DAYO CSTART  CAY2.OORHL(C) 4 1Y F 57
COMMON/F MUJIEL £ INDEX Lo INCEX2  THOE X3 INDEXS+CS{30,33) 4 MIDEL(B) F 58
COMFURN IHTOLRATHUOTL  THOOTZ + THOT2S, CA{2) s ASSOFLATIZ) s CN3(G )+ BL6)F 3
. APLMIZ e AFLI(G) s THET GO MBCUYL 21 ) o ADDRIS ) 3y SRADI2)ZJLIVE( ) F €0
. TUREF T NELLY : F sl
COM LR/ HOUNGRZLPXUV{GE} s RHOMI346) JRHCSQIL 2} F a2
CCMMUNAXY ZZELEN(C Y sR WRSU+ ISAT, [FCRCELZ) - F 63
RETULRK o F 64
ENTRY F(TeSaFCTFCALLY F 65
IF(FCALL e aND e TeEQ-TPREV) RETLRK \ F 56
.. TPRev=T ' R 67
CC 100 I=1+¢ F 56
100 ELEW(1}=5(1) r 6%
CAYZ=T/ce6GES F 70 -
C PRECESS ARY NUTETC pnq1T1oN TO TRUE OF CATE . _F Tt
CALL REFCUORI{CAY24aFALSZa +ELEN). F 72
€ EEAD LUNAke SULAHR: OLANETARY EPFEMERIDIE iy oY 1?:‘ F 73
CALL EPnoM{DAYZseFALSSEe) ~ F 74
BAYSILINT(DAYEZ) RE?RQDUO%AGE 19 p00 " F 75
CECAVSLAYZ-LAY G AL F 7¢
C COMPUTE RloMT ASCEFSION OF GREENWCH ) F 77
: THETG=THE TGO« TEDIT ISDAY ¢ THOCT2 «DDAY +E0 F 78
INDEXZ=IMNOL X1 F 79
IF(FCALL! IRDEXZ2=INDEX& F ao
"€ ADD GUCFUTENTIAL ACCILERATIGN " LY ]
CALL EGRAVITFETGWFRASAT.FCT) F g2
“C -ADD .SURFACE USRS ITY ACCELERATICK AKD:-COMPUTE 2ARTIALS F 93
CALL SURDCNIFCT W THETG) F 88
C ADD LUNAR. SULARs FLANETARY GRAVITY F Hy
CALL SUNGRVIFCT} F D5
C ADD TICAL ACCELERATIINS F 87
IF(NGTFCALL Y CALL TIDALIFCT) F 88
IE(APGAL 1SAT) «ECa040D0) GO TC 700 F 8o
INDX=SRAT(1SAT)I-IFCRCEL ESAT) F 90
IF(APGA(I5AT) aLT«0+0D0) GO TC £50 F 21
IF(CPAUVIZ) «GT«0«0C0) GU TO £00 F o2
_ DO- 2450 I1=143 F 93
450 P(I)=€ELc4{I)=CEXUVIZ2)*VARD(I+4} F 94
PMAG=DUTPRL (P F) F 95
. 1F(EMAGSLTeAZSC) GG TO 650 F ey
800 IF{(FCALL) GO0 TC ©10 ) F 97
€ APPLY SCL#K RADIATION WHEN NOT IK SHADOW® A F 9e
. DO QU =143 F 99
CEBOQ FCTLL)SFCT(II=2PGMCTSATISVARDL [+4) F 100
€10 IF (INDXsLESQ) GO YO 700 F 101
€ COMPUTE SCLAR RACIATION PARTIALS F 102
CO ¢25 [=1.2 F - 103
€25 GRPAR{I.INOXK)=-ARPLM{ISAT }*VARD ([ +8} F 108
GO Y0 740 F 105
€50 IF (INDAR.LE+0Q) GO TO 700 F 106
£CO €60 1=143 F 107
EEQ GRPARLLLINOXISC0C0 ) 108
Y00 IF(el{ISAT)eEusCeOBCY GU TO EOOC F 109
C PRECESS ARND NUTATE VELOCITIES TG THUE OF DATE F 110
CALL RUFCIR{LAY2Z e FALSCa ~ELENM{A)) e 1
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. CYSLAY2=-DAYQ
C ADD CHAL ACCILLRATLIOM AND COMPUTL PARTIALS

CALL CRAGIEASAT(FCT..DT)

EQ0 AF(FCALLD

HETULERN

¢ PRECESS AND NUTATE ACCLOLERATICH TO REFERENCE SYSTEM

CALL WEFCORIDAY2s e TRUEe +FCT)

RETL N
END

REPRODUCIBILITY OF THE

_ ORIGINAL

8.0-245
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PID:D SUQQ‘-QQC_’
DENSTITY Peccle RA-
TIoA) AND
CompeuTe
PARTTALS

_SUNQRY
ADPD LURAR,
SoLAR NND

PLANCGTART
GRANITY

_TIdar
ADp

TI DAL

AL CLe RATIGNS,

ArrLy soLpad
LoHER RoOT

A SHADGW)

REPRODUCIBILITY OF TH |
ORIGINAL PAGE IS POOR ComPyure
' : SOLRAD

- PARTIALS

—REFCo
PReECESS ¢ NuTATE

NCLOCITIES
e TRuE
OF DATE
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DR A
ADD Dpag
N envIon

RND Comvpure
PARTIALS

FORCES REQUIRED

heee LERATI OGN
\NTo BErcre rce
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FLUXM

DESCRIPTION

FLUXM stores in half-word integers ten times the
daily mean of the eight three-hourly geomagnetic indices,
K_. BN ' '

P

FLUX tables must be updated using the values obtained
from bulletins printed by ESSA., Boulder, Colorado. An ex-
~ample of the bulletin is given on the following page.

8.0-248
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MAY 1972 !
A

Kp
DAy THREC-HOUR RANGE INDICES {Sus C Cp g
' I 2 3 4 5 ¢ 7 8

-} Dff 6= &~ & 3= 3« 3 3+ 5 PO~ 1ed 100 151
2 D2~ 3¢ 42 &4 3 2¢ 3~ 2 26~ Lol 1.0 15
3 2 2= 2=2 3 2 1l+1 15= 0,3 0ot 7
b Qffle 2 2= 1 2 2= 1+ 0Os 11+« 0ol Ge2 5
S Q2~ 2= 1= 1+ I= 1¢ 1¢ 3 12-= 02 003 &
6 2 1+ 3= 2 3 2¢ 3= 2 16~ b6 065 9
7 GOl 2 1-0 0¢ 0¢ 1= 1o Vs 6 Cel 0o 3
B GQ}l= 1< 0¢ 0¢ 1 1 2+ }=- 7 0.1 0.1 2]
9 1« 2 4= 3 3~ 2¢ 3¢ ¢t | 2p 0.9 Il 0. Yu
10 g€ ¢ 3=2¢ 2 2 3 7 18 0«5 0.5 9
11 1= 2+ 1+ 2 2 2«2 2+ |18 0.3 [l Dot 7
12 2 3 3 3= 2+ 1e 2= 32 17« 0.5 0s5 G
13 3 l¢ 2= Q¢ 1= 2+ 24 3 15=- 1| 0.3 Oots 8
14 2¢ #= 2 2= 2 P~ 2= Pe 16~ 0.3 063 7
15 DJlls 0¢ 1 2= 1 2 B~ B¢ 2le 1.4 et 33!
16 D6 &= 2¢ 3= 20 1¢ 1o }< 20% 1.1 140 18
17 3 2+ 3= 1¢ 2+ 3= 1« p 18-l 0ol || 0.5 .91
1S S¢ 3% 5% 3~ 2«1 1 1 1 LT= Ueo || VeS i 10|
19 wQ{it= i 1=}~ 0¢ 0¢ 1 2 Tl 0.2 0el A
20 GR2 1 1= 2= 1= (¢ 0¢ 2o 8+ 0.2 Oel A
21 GOl 1¢ 1 1~ 1= 0+ 1 2-1 g 0.0 0.1 %
22 Q|2 2+ le 1= 1=1 2=1s 11 0.2 0.2 5
23 2= 1= 0¢ 0¢ 1¢ 3¢ 2¢ 2= 13-~ 0ok 0ot 7
26 Q| 2% 2¢ 1¢ 0¢ 1=1 }~ O¢ 9 o2 0.2 5
25 Qi1 1e2=-1 1 1 2~ z¢ 11 0o2 02 5
26 32 1 "1¢1 2¢ 3~ 3 16 0.3 {| 0.5 3
27 2 l¢ 0¢ 1= 1+ 3- 3 3 J&o Ootr 0,6 8
28 O[3 2 3~ 3¢ 4 5S¢ f¢ 2 26¢ || 1.2 lel 22
29 2+ 3= 2 3 2+ 2+ 2= 2: 19= 1] 066 || 0e5 10
30 3 3 1+ 2= 3+ 4= 4= 3~ .| 229 0:8 0ef3 . 14
31 3~ 4~ 3 3~ 2¢ 2¢ 1¢ 3 21 0.8 07 12
MEAN 0:50(] 0e64© 10

RE] ' THE
 REPRODUCIBILITY OF
ORIGINAL PAGE IS POOR
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PURPOSE
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FLUXM

STORES MAGNETIC FLUX INDICES. VALUES ARE DA ...
MEANS CF KP TIMES 10

CALL FLUXMIKRARCS)

CALLING SSGLENCE
$YMBOL 1YPE  DESCRIPTI
. NARCS 1 OUTPUT =

SUBROUTINES ULSED  FLUXS

COMMON BLOCKS NCNE : R — -
iNﬁLT FILES NONE .

_ouTPUT FILE S NONE
REFERENCE S | USOLAR GZOPHYSICAL DATA, PART 1°¢

.- . EOSISOAI'

CN

NUMBER OF ARCS

BOULDER .« COLD.

1GEGDYN SYSTEMS DESCRIPTION

L B lalalall o db NN L o B NV
LA el B A L e a

INTEGER NFLUXS/STBS/
7B5

= e
T e W

- e
[

FLUX 28

INTEGER #2 MFLUX(S } - FLUx 29
INTEGER #2 , FLUX 3¢
e MGFOL1{122) +¥GFO2(184} +MGTO3(1B1) +MCFC4(184) MGFOS{182). ELUX 11
. MGFOE(1B4) ¢MGFO7 (181} v MGFOBI1Ea)} MGFUF{ISY ) MGFI0T1BAT, FLUx 32
. MGF11{181) 4MGF12(1B4) MGFI3(1EB21,MGF14(184 ), FLUX 33
. HMGFLULIC(L 81 ) oWGFLUZ (1684 yMGFLU3{IE1)#GFLUG (184} MGFLUS({181}, FLUX 34
. MGFLUE(I €4} « ¥GFLUT (1 B2) 4 MGFLUB{LIBG ) e MGFLUS (181 )4 MGFLI0(1H4) FLUX 35
° MGFLIL1(181) MOGFLIZ2(1B81 +MGFLLI3(181)+MGFLIA(IBGIeMGFLLIG(182]), FLUX 2z26
¢ MGFLIGI1E4) MGFLIT(18L) MGFLIB(1B4) FLUX 237
EQLI VALENCE FLUX - 28
e {MFLUX( ] o MGFOLCL)) oEMFLUX ({123 Y MGFOZ2{(11})e FLUX 39
¢IMFLUXE 307 Jo MGFCIC(L 1) o{MFLUXIAB8 )¢ MGFOA{1 ). FLUX AQ
e CMFLUX{ €72 )y MGFGS{1)) y(MFLUX ({558 Ye MGFDE(1))s FLUX 41
«(MFLUX(1038)s MGFOTLL1)) 4 (MHEFLUX{1213), MGFOB{11)), FLUX 42
#{MFLUX(14C3 )y MGFOT{1) ) +(MFL''X(158%)s MGF10(1)), FLUX 43
e MFLUX(17&8)s MGFIL(I)) «(MFLUX {19470 MGFL12(1)). FILLUX &4
s {MFLUX(2133) s MGFI3(1)) «(MFLUX(2313) s MGF14{1)]), FLUX 45
a{MFLUX{ 24C9) 4 MGFLUL (1)) s (MFLUR (2682 ) +MGFLUZ2{1 )1, FLUX a4
o MFLUXI 28641 s MGFLUI {1 )} o+ (PFLUX (3043 )4 MGFLUSG (1)) s FLUX &7
elMFLUX 3229 OFLUS (L) o (MELUX{3410) s MGFLUBT(E D) FLUX a8
A MFLUX{ 2562 ) yMGFLLT(L)) o{MFLUX (377591 MGFLUS(L Y} FLUX &9
e (MFLUK( 3S00) e MGFLULITL Y « {MFLUX (G141} 4 MGFLIOCL I} FLUX SO
s(MFLUX{ 4325 ) s MGFLILI {1 ) 4 {MFLUX(ASIS )4 MGFLIZI1 D), FLUX . 51
SUMFLUX{ 4LSOY e MSGFLIZL1 ) I MFLUKLSBTL)  MGTLIAL1 1), FLuUX <
s (MFLUR{ SCOS ) o MOGFLLIS (1)) oI MFLUK(S23I7) s MGFLI16CL )), FLUX 53
«(HFLUKCSAZ21 )W MGFLITI1)) o {MFLUX(SEG2) »MGFL 181 }) FLUX =a
Cromvrnreee-MAGRE TIC FLUX FOR SB0301 TC 302630 FLUX §5
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DATA M
40.

520
36
32,
55
o . 1060

[ o
DATA M
32
31,
30+
60
13,
28
30+
‘23
20
23

3

o 42,

Comen e ————
DATA M

20
a3,
A .

38,
A,
17,
260
20
23,
28,
204
° 17,

[o T L L
DATA M
13
66
25
67
35,
37
L%,
32.
48,
27
41,
- 22 [ ]

ot T ————
DATA M

A 10,

» 25
. 22«

" EEEEN]

[ EEEEREERN

" EEEERE R

& & % & % 8 & v & & B

34y

GFGL /s
20
44 4
44 4
49,
26,
33,
224 17
20 22«
MAGNE TIC
GFo2/
17,
44 4
274
35
13,
10,
26,
22
3l
224
3Te 20
44, 36
MAGHNE TIC
GFQ3/
Ts
24 .
27
i0,
43,
20
17,
13,
20
38,
344 31
22 ¢ 20«
MAGRI TIC
GFGaA/
29,
EB o
31
41 »
L4 o
40
37,
4S5,
ST
2%
42+ Sl
24, 29
MAGNKE TIC
GFC57
13, 17
ITe 22
30« 3%«

36
49,
33
A6 s
20
24 »

30 .
3G9
2% »
26 s
56
10,
33
22 »
-
13

17,
28 4
27
27
37 »
17 »
27T
10,
20 »
29 e

13
43
35
36
45 4
05
20,
0.

26

Al .
LYY
45
20,
22
13,

47
L X
AT,
29
27
17
13+ 22 30 5%
229 56 464 284
FLUX FCR 580701

45 .
38,
37 .
17,
22
13,

3G,
356
32
200
17
10

36,
37 s
10,
17,
TCs
10,
13
17
24,
10

26 .
S2
13
17«
S8,
10 .
28,
L7
T
10,

17,
35,
13
44,
17,
10,
27 &
50 s
T
T

32,
17
27
28 1.
31,
13,
29
4G
17,
200
S2e0 Al s 2T ¢ 17
30« 2249 230 27
FLUX FOR 550101

20,
10-
4%,
10
29
13,
20
13,
3l
24 »

39,
7=
28
17
27«
17
17,
22 4
41
28 s
37 3G 27 22
22y 2204 264 30
FLUX FCR 590701

38,
204
23
32,
17,
13,
17+

T

T

30,

34 .
224
o2&

26
20
17,
26
22
47 s
17,
27

30
33
34 »
Q1 «
65
55
51
22 s
45,
10

31
31 .
234
- Y-
44 4
61
46
17
41 4
31,

26
2B
37
40 »
33+
58,
52
34
37,
32 .

29
283
23
41,
20
38,
30
24,
26,
47
27+ ST+ 31 17,
17+ 10+ 17+ a1,
FLUX FQR 600101

24 4
A2,
33,

38 23
Sl e 35
A4 34

17.
33,
13,
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. ) FLUX
37y A5, 33, 37 564+ S0+ 35. 37 31.FLUX
AQe Gd s 40, 32+ 30s 24+ 4A3. 334 FLUX
234y 23y 134 204 17+ 17e 35« 39« 43.FLUX
30e 252 28s 24+ 38s 43¢ 41y FLUX
26e 24s 35, 245 254 41y 456 40 31.FLUX

3y 26 4T+ 38« 33 S2s 2T+ S8 FLUX
28s 434 43, 33+« 30, 23¢ 30, 3J6s 29.FLUX
33, 314 22¢ 22» 53¢ 65 23/ FLUX
TC 53B81221 i FLUX
FLUX
TOe 534 324 30 264 30s 29 17 20+FLUX
33237 ¢ 250 4le 24. 23s 27+ 30 FLUX
10+ 20 3l 3Ce 244 27+ 20 23¢ 27T+FLUX
6ils 331 294 56y 2By 26« 23y 2C» FLUX
35S 3F e 270 20+ 13, 7+ 10e 17+ 4T7.FLUX
17+ 604 39 24, 22+ 13, 3S. FLUX
24 134 10+ 17, Te Z0s 20 26y 23.7LUX
62+ 26+ 26s 82 4Ge 35s 34 27s FLUX
T+ 10+ 274 32+ 23s 17e. Ts 17s 23.FLUX
224 244 224y 234 334 27 3 FLUX
26e 27y 10y 22+ 172 S51s 34, 24, 3l.7LUX
20 180, 28+ 274 29 24y 27 20/ FLUX
TC 3906230 FLUX
’ FLUX
33s 46+ 49, 29y 2B. 23 224 224 32+FLUX
10- 33. 37« 23y 23, 22y 26« 294 Frax
27; A7, 17 48; 38, 3&; A2 agk; ES.FLuNM
10s O79 S0 42+ 49, FLUX
26¢ 10 39 1D 330 27 22 17 10.FLUX
22y A3 608 T7Te 62¢ 5By 359« 34, FLUX
3Ty 499 64y 37e 244+ 23s 26¢ 2484« 17.7LUX
40y 37+ 3349 29« 27+ 384 36» FLUX
44, 314 29 39 H6s 2%9 13« 44, 45, FLUX
S2s 394 20 13 Ts Te 17+ 37 FLuX
269 344 2T 3B+ 17 10 234 22¢ 1TeFLUX
39 1741 29 43s 46, Sl 467 CFLUX
TC 391231 FLUX
FLUX
29, 33+ 28+ 49, 3B: 26« 31. B3: SOFLUX
41+ A6+ 84, 34 28 28¢ 10+ 20, FLUX
29s 274 29 22+ 13« 1Ts 174 40,y 70e7LUX
35« 32 22 13 T+ 284 234 23 FLUX
2488 174 22« 30¢ 294 29y 33s 334 31.FLUX
38y 464 37» 36s 33« 234 27, - FLUX
22+ 173 10 Te 20 10e 28¢ 30+ 10.FLUX
17+ 374 39¢ 264 10 17s 4le 46y . FLUX
28 23. 24y 13+ 204 27+ 41, 13:¢ 224FLUX
22+ 244, 284 3D+ 60 30, 48, . FLUX
20+ 22¢ 174 17+ 3l 32+ 47, 39¢ 32,FLUX
J0s 22« 39 46w A4Ts 33s 29 20/ FLUX
TC 500630 . FLUX
) FLUX
13 1IN0 4B, 40 30y 24+ 4By 42, I17.FLUX
23 244 20e¢ 230 1Te 27 3. Ts FLUX
24 17a LTs 224 1Te 2€4 41, 23, AdFLUX
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4. 31, 274 22, 24,

22

Je
23

oy

28
3.
k3

37,

17,

32
27
10
L2,
26,
17,
10
32
20 .

TC 621231

31y 27« 20« 224+ 31,
17+ 224 33+« 36+ 43,
13 20 434 324 35
454 31 .37+ 290 29,
23¢ 27 3&5 2By 17
2Ahs 279 324 279 45,
2B 299 37 37 40,
349 17y 3B¢ 304 22
10 34+ 459, 35, 31l
32 200 Te ICe 20,
459 374 264 10y 10

FLUX FOR 630101

17
3J
34,
284
25,
20
43,
44,
13,
34,

20,

124

22
49,
24
22w
55,
43,
37
444
10,
17
22w
32

TC 530630

22 Ts 0Os 20, 3.

F7e P 134 234 24,
T Tse 10, 7. 2.

23« 170 170 17 3
10 72 1345 232 &3,
10, T e 26+ 10
3Gy 43, 344 30 20,
200 10¢ 264 23 3,
344 249 23+ 17+ 24,
224+ 13 T T 3
13 B 314 48s 27
28' 22' 10' 10' 1?‘

FLUX FCR 630701

O+

20 .

27 .
10,
33,
T
23
10,
294
22
24 »
37,

7

3o

4 .
13,
S0
3
3,
130'
2%,
17
13,
39,

TC $31231L

29+ 33s 35S« 264+ 2B,
204+ 39, 284 37, 42,
28+ 274 264 244 17+
S84 ¢ 404 2290 33 23,
13+ 23+ 23, Ly 30,
28+ 49, 6T+ 5T 33,
174 224 130 264+ 31,
28 23« T Te 55,
17, 3 2T+ 474 S0
10, e 17T+ 22+ 35,
39+ 4l e 37 20+ 29,
J35e 269 2B 28 24,

FLUX FCR £40101

30,
28y
23,
22 .
27
S5,
17,
31,

E-2- 3%

31,
23,
T

244
29
20«
24 ¢
23
40,
23
22
Gl
kN
O
10,

TC 540630

J4s 224 13« 204 17

175 3., 104 1Cy 26,
2T+ 20 42+ 304 35,

35
31 .
30

8.0-253

36
26 ¢

20

32,
27
10
37,
<0 »
23
27,
17
346

23,
41

3
13,
23,
23,
19
41
20
23,
29,
17

17
2
3fa

3
35,

24

T
26
33
20«
17
31

17
31.
10,
31,
35,
Qb
37
10 .
31
10«
s
10

22
1C .
)

3.
3l
10
23
22

T
17
224

32,

20+
I3
10.
10,
54,
23,
231
33,
10
20,
26 »
1iC»

i3.
3
A .
204
27
10,
23,
T
23
31,
13
28,

10
174
10
39,
284
310
a7
Z0 .
29 4
13.
10 .
269

lf.

23

25

224
22
i3,
17
28,
17+
13,
29

26
244
13,
304
37
2Cs
e

T
220
31.
13.

41
134
At s

22,
13.
24,
10+
7.
36
132,

23

13
1Cy

T
30
224
-
38,
SE,
13,
22
22,
31

17
36,
43,

10
e
T

13.

30

22
287

230
13,
23,
284
264
29
L2y
2Fe
20+
23
28
10,

434

PR

Ra.

3

Ta
32
37,
27
27«
13,
267

10,
4l

T
28
GO«
27
43,
45,
13,
33,
26,
13,

2.
24,

24,

24
10,
23

30,
37
25

17
26y
3T7e
39

30
28,
230
ei=
265,
27/

;9'

TH B

P2

10+

30

17,
23

23

10,
33
20+
32
LT

1.
17
10,

20,
I

3
A
20

FLUXM
Page ©

FLUX
J0.FLUX
FLUX
204FLUX
FLUX
22,TLUX
FLux
17.7LUX
FlLux
FLUX
FLUX
TeFLUX
FLUX
36, FLLUX
FLUX
24sTLUX
FLUX
IS FLUX
FLUX
A0 TLUX
FLUX
13.7LUX
FLUX
FLUX
"FLUX
IBLFLUX
Fi.UXx
10.5111%
FLUX
A.FLUX
FLUX
17,7LUX
FLUX
22+ FLUX
FLUX
JWFLUX
FLuUX
FLUX
FLUX
20WFLUX
ELUX
17+7FLUX
FLUX
44, FLUX
FLUX
N, FLUX
FLUX

TrELUX

FLUX
20 FLUX
FLUX
FLUX
FLUX
AQ0.FLUKX
FLUX
13.FLUX

REPRODUCIBILITY OF THE

orIgL’A™

™

(el
o aarXld

I3 POOR

of

October 19

168
1¢€9
17¢
171
172
173
174

175

176
177
178
179
180
121

1e2
183
184
185
186
187
188
129
150
151

1s2
153
194
108
156
167
is68
194
200
201

202
eC3
2C4
2CS
ecy
207
208
209

‘210

211

212
213
214
215
216
217
218
219
220
221

222

223

[ SR



FL! T/

Page 7 of 11

) , fober 1972
'REPRODUCIBILITY OF THE October

ORIGINAL PAGE IS POOR

’

87 13+ 3+ 33 30 2000 224 204 345 33« 30 32y 22» . FLux 224

[
. 10, 2y 206 524 448y I20 27« 334 23+ 10+ 22+ 21y 22 249 264 22.FLUX 225
a 283 Te T 224 274 8ly 42, 384 31 26, T O« Ty 39, Te FLUX 226
’ 469y 30, 33 263 26+ 17« 2404 29 204 13y 295 10¢ 134 10. 23, 23,FLUX 227
. 31¢ 36y 37030 23s 32 T 10 264 246, 39y 4G, 31y 264 FLUX Z28
e 3T 26+ 10s 10 23+ 10 7o 2 3s 3254 34 3¢ 334 4Ce 41s 36.FLUX 229
. 23s 13, 100 Te 134 106 179 3564 43 20 2_61 229 13s¢ 17+ 10« FLUX 230
. 13 10y 10+ 10+ Te 10s 13+ 23, 224 S0 39+ 274 23+ 2C» 17 10.7LUX 231
) e 10 20 13y 32 260 13« 17 13y 244 12y 134 264+ 17 T/ FLUX 232
Cermemmmmme~ MAGNITIC FLUX FOR 640701 TC 541231 FLux 233
-DATA. . HGFl1Ar . FLUX 234
. i0. Te 33« 224 134 13« 330 36+ 31 2849 17 174 17+ T 3s 20.FLUX 235
. 37e 38B4 29 ¢ 24 1T 232 134 10+ 134 10 I Ay 3ls 2% 20 FLUX 236
‘e _ A7+ 104 134 24+ 31, 20, 28 10+ 22+ 7 409 29s 20 10« 7o 174FLUX 237
. B3¢ 17+ 132 10« 104+ 204 104 74 224 244 22, Te 13 Ty 28. FLUX 238
.0 354 2% 232 23+ 17w 2T« 81« 37 314 246, 10 3 3. 3 Toe 284FLUX 2329
] P3¢ 13+ 7o 3 13+ 49 229 234 132 109 17+ 4S5 20Q0s 27+ . FLUX 240
. 23 10+ 24+ 424+ 354« 284+ 2By 30y 29 10 Te 30+ 204 2Ce 1Te 10.FLUX 2581
o 17¢ 2T 39 274 30, T 2 13 10+ 33+ 17 13% 20 T 3 FLUX 242
. €90 284+ 104 20e 234 10, 2 229 34 26+ 134 2249 10, 20 27+ 24.,7tUX 243
. 13 13, 3 Te Te 174 3G 3, s 2B¢ 10 24¢ L0s 26 FLUX 244
. 22% T 13 10s 3% T 244 374 13 T+ Te 3¢ 23¢ 20 22+ 30+FLUX 245
. » 30e 17« 234 10+ 104 7T 10 Te 1G4 13, 3 T 10 3 T/ FLUX 246
Cmrmmmmre—e MAGNETIC FLUX FCR 650101 TC 550630 FLUX 247
DATA MGFLUL »/ FLux 248
° Te 263 204+ 10 3+ 324 10+ 28+ Z00 134 3s 274 28Be 17e 17 TeTLUX 249
‘e 'Z%e I3 iU« 20w E% e 359 Z0 JCRY S Ta i7e 134 -13s Do Te - FLUX Z2Ey
¢ E0v Dw 03+ €94 L2+ &% B3y 3Es Z9%s 240 24w 1Ua 10e 20 27y 17+FLUX 25]
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© 3s 17 10, 3, 24 299 384 29 2649-20e 1T7s 30 13 224 17, S FLUX 270
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- 23, T 320 350 2842 1T 324 27« 2849 37+ 334 37e 32s 31, R FLUX 296

< £7 Te 10y 390 454 379 22+ 134 23, Ta 3. 244 224 1Ce 29, 3S5FLUX 257

K2 17e 1Cs 10, 10 3. 3 3s 20 3Ty 30 17+ 13 10s 2B« 64, FLUX 298
. 439 29 324 236 234 204 174 20 Te 230 174 22 20, Je 10¢ 104FLUX 269
. 26 27¢ 274+ 22+ 174 T 3s 17+ 10+« 28, 171+ 34y 30: 41 FLUx 3GC

a 32+ 17 100 348+ 354 204 104+ 10, Te 10, T 3+ 35 S0, 330 22.FLUX 301

. 'Y 23+ 13 Ts 200 272 290 22¢ 27¢ 29 3B, 444 29, 20 17s T/ FLUX 302
Crmresnmeanee MAGNZITIC FLUX FOR 670101 TC 570630 FLUX 2C3
"DATA MGFLUS 7 FLUX 3Ca

. 23s 20+« 284 3y Te 172 81+ 55¢ 27T« 10 31 3e 39 S5 23¢ Z23.FLUX 305

e 100 134 134 28+ 23, 104+ 13, 39 I'3e 10 -10¢ 274 1Ce 7 3 FLUX 3cs6

™ 10, 3 s 266 30 20 A2 ¢ 4T 22 3¢ 26 3« 10s 10« 20. S6-.FLLIX 3RCT

e 30s 130 134 134 174 204 29 10y 3De 264 13¢ 10D, SLUX 308

@ 13¢ 00 22+ 17 264 224 13 3e 272 22 3 3» 13y 13, 3 T.FLUX 339

- 10 279y 394 28B4 24 10+ 10, Te 109 10+ 234 22, 17y 26 Ts FLUX 331¢C

M 33 27 13! 30 264+ 27+ 22+ 134 13+ 13+ 1Cs 1D 3. Ts 10e 24.FLUX 311

c . 2%y 204 35+ 204y 20 334 36 414 22+ T T 7e 134 T FLUX 312

© 29, 39y €24 27T 244 17 31+ 13s 134 20 244 28s 29¢ 24« 17+ 17.,FLUX 313

. 269 200 222 174 179 7T 23+ 264 70 72¢ 35y S3y 49: 4R 4B, FLUX 214

l' 1Cs 23+ 20, 28+ 4Ss 49,4 37s 30, 294 20« 174 13+ 17 29+ 23 17»FLUX 31%

- .23 10s 134 104« QG+ 13, 104 10, 33, 38s 344 23, 23. 29/ FLUX 316
Lomrrwamewwms MAGNITIC FLUX FCR 670701 TC 571231 FLUX 217
DATA MGFLU& / . FLUX 318

. 320 200 104 17 31, 22 27T 10s 74+ 7o 364 22, 200 20s 22 10.FLUX 319

. 104 204 109 13+ 134 74 29+ 22 26 17w 10« 27+ 27. 32, kT FLUX 32¢

. 10, 3. Te 22¢ 220 1Te 23« 26+ 20 28B4 39 22- 174 248, 17e 22¢47LUX 121

. o 34e 294 23+ 26 17T 134 136 204 2%« 284 204 174 229 264 26, FLUX 322
. 3G 37« 174 17y 104 30+ 230 236 26 T 7+ 104 31y 294 29, 26+FLUX 323

e - 134 27+ 334 49+ 614 244 1Cs 17, 17+ 10, 13, 45, 49, 45, " FLUN 322

. 280 12 204 10¢ 200 17» 2004 27 334 R4y 2By 34 23, 2B, 22, 13,7LUX 325

o 24y 20« 10, T e 179 22« 10, T Tes 284 39s 39« 304 20, FLUX 32&

Ca Te 2684 374 23 264 10 Teo 33+ .26 10, 32+ 37s 32¢ 264 24s 23.,FLUX 327

™ 3 T T 3. 13, 28 224 35y 25+ 23+ 22+ 32+ 20 28 * FLUX 3240

. 44, 334 224 20 28 IE e 35« 390 T4 17 T 17, 13, 10+ 24, 224F1LLUX 229

. 26¢ A4 9 42 4 43 31 s 30 31, 3 Tae 20 230 13s 17 23 547 FLUX 230
Crwrmrmmme——= MAGHITIC FLUX FOR 68C10) TC 5B063D FLUX 333

DATA  MGFLUT 7/ . FLUX 332
. 39, 454 235 20+ 28 314 224 17¢ 7. 13, 24, 28, 23, 27, 24, 2B.FLUX 333
° 28 245 23 ¢ 304 224 234 244 26 106 20+ 23s 299 314 264 22, FLUX 334
. 24, 24 31w 326 224 3+ 10, 29+ 34, 45 5ls 29 33. 13, 39, 29,FLUX 335

8.0-255
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e 33:738s 27, 45, 38, 244 13, 20. 10 100 22, 42, 32 . FLUX 336

. 284 234 29 31y 32, 20, 13, 10, 234+ 30« 22+ 22» 135 37e 4314 39:7LUXK 337

° 2T+ 27+ 2690 255 204 13, 23. 3Te 396 29 Ble 27e 29, 40,5 3l FLUX 222

[ 39y 274 284 234 444 85, 25 T 3s 17y 244 26, 37y 39y 2% 29.FLUX 325
e 284 224 T s 104 22 27 224 13s 39+ 35, 21s IO, 2D FLUX 340

© 2By 2%. 260 174 104 74 524 204 36 24y 32+ 40w 2% 264 23¢ 26.FLUX 341

™ 30+ 329 26+ 3% 38,4 31, 26, 33y 17 1Ge 104. 174 23+ 24, 28, FLux zZaz2

° 320 324 29 23, L34 13, 2Ge 28y 234 454 65¢ 464 S0, 30, 22 28+FLUX 243

. 334 27 294 20, Ty 264 17 3 10 295 26. 17 284 26/ FFUX 244
CrecmmncaccMAGNETIZ FLUX FOR €BO701 TC 63123) ) FLUX 345
.DATA MGFLUs s . FLUX 3a6

- 28Ha 23 3l 284 224 17 20¢ 17+ 10+ a5 24, 204 37+ 37¢ 17« 23.FLUX 347

. 17¢ 244 22+ 134 23, 32, 26, Te 20 30 26. 22, Ze 2Cs 13, FLUX 348

. 10+ 10y 274 174 276 3l e 28+ 290 284 20s 17+ 17« 26y #0Dy 370 AT+FLUZX 2ag9

o > &To 24, 284 17y 104 13+ 264+ 34, 104 10 13 1D+~ 32, Ty 2% . FLUX 350

- 23s 24, 334 29, 27+ 344 330 50, 27+ 17s 17« 34, 4B, aly 42¢ 2A4FLUX 378%

- - ... 17, Ty 27 204 28, 26, 37, 10, 3« 10+ Ts 22¢ 234 200 FLUX 3t&2
o. 3le S0 81 7 3¢ 17+ 304 204 234 17 3¢ Sle 42y 29¢ 13: 13.70UX 3532

" 23+ 224+ 254 20 3, 2, Te 20+ 174 134 17, 13, 46y 3Ce 67 FLUX 3%4

- 68y €0 454 004 17 20« 32, 4 374« 27 27s T3 1T7r 10 Te 32,FLUX 355

. 384 374+ 17, 324 204 13+ 174 134 224 20, 24+ 20y 10. 3o FLUX 326

. 23+ 174« 323, 364 39, 23, 13¢ 260 17 293 176 224 17 Te 17 22.FLUX 287

. 10s 2Cs 274 384 284 28y 29+ 23, 334 10 28+ 13+ 234 220 267 FLUX 358
Commrmmcmen MAGNS TIC FLUX FOR 630101 TC 590630 FLUX 3259
DATA MGFLLY Y/ : FLUX 360

o 22¢ 104 24 Te T 2. 23, 22, 10. 7. 10, 17, 2. 23, 28, 24.FLUX 281

. '36s B5s 26c 264 17 10, 12, 27w 414 37+ 27 13y ° 3e 17« 17. FLUX 2£2

¢ Te EO0s 524 284 244 314 234 23. 10. 7. &5. Pa. Pa. Po. AR: DA, T prY A&7

- 10, 24 220 224 224+ 104 234 17, 20« 27+ 43 20, . FLUX 364

e 240 23 Te 17o 248 ¢ 29¢ 324 20, 23 13e 334 47+ 22s 22¢ 33, 3I0.,TLUX 3¢E5

.. 460 269 32 37+ 284 26 SUe 60 370 24,4 17+ 17+ 28: 314 3G, FLUX 356

. 3Be¢ 314 324 26 244 26 35 22 274 174 204 26, 3% 31, 29¢ A2.FLUX 357

L] 36e 304+ 13, 224 17 244 13s 23, 23es 174 269 S5 274 -1 FLUX 268

. 22¢ 4l 304+ 22+ 24¢ 224 13+ 13+ 26, 244 134 22+ 47+ Sly 70y &8, FLUX 269

. 29y 35:¢ 244 226 284+ 264 244 242 204 10, Te 234 134 264 27, FLUX 370

- 13! 17 134+ 134 17 104 224 29, 30+ 26a 22s 43¢ 3Ce als 22 I3 FLUX 271

. - +33. 10. 17, 24, 13, e 134 27+ 244 17s 13. 10. 10, 13/ FLUX 372
Comrmmemmune= HAGAETIC FLUX FOR 690701 TC 591231 FLUX 373
DATA MGFL1O/ ' FLUX 37a

[ 32 17 T T 3s 10« 17+ 13, 200 204 17s 27, 29, 28, 13 24+FLUX 375

. 10 Ts 3 Ty 104+ 2Co 134 104 10, 35, 494 1D 3s 284+ 17. FLUX 376

. To 13+ 290 284 20 13, 22, 234 264 174 104 264 20+ 17, 10, 10,FLUX 277

- 17+ 204 28¢ 204« 174 134 26, 17+ 104 30+ 364 17¢ 1Cy 104 13, FLUX 378

[ T 3 10+ 10« 334 354 2vy 34, 284 22 224 10, 2y 264 344 20,FLUX 379

' 274+ 34, 23, 22, 13, Te 20e 17+ 24 10+ 17: 50, S8 62¢ FLUX 320

° 35 43, 33+ 244 174 31417, Te 239 364 24+ 23¢ 13. Ts Te 13.FLUX 351

- 17« 204 204 13, 224 20 10 29 204 10s 224 17 1C, 2s 13, FLUX 3ap2

. Te 264 314 174 17, 74 274 294 47, 464 264 0. 13 34 3, 3.FLUX 383

. Te ICe 204 10, 3¢ 244 134 17y 174+ 26, 37, 23, 2%+ 33, FLUX 3Pa

. 13¢ 1GCs 10+ 204 33,4 34, 13 13+« 274 22, 285, 13, Te 10. 13, 26,FLUX JES

- 10, 7e 1C T Ts 20s 2064 23+ 23, 24, 23, 10+ 10, 3. T/ FLUX 33&
Lomewe——wme MAGNZITIC FLUX.FOR TOC10 TC TC2620 . FLUX 3gp7
DATA MGFL11 / : FLUX 3fa

° 22s 424 23, Te L7+ 134 134 17, 24, 17« 10. 22, 10s 17« 20+ 32,.FiUX AB9

. 204 174 13, 20 17 13+ 13 20 3 3¢ 174 134 17, 2Te 22, TLUuXx 3co

e 23« 35. 204 27+ 264 10y 34 3, Te 13. 74 7Te 13 264 22+ 13.,FLUX 351
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24
3T
13

26
24
-3
IO 28y

Lo o i o

o & & a & & 8 &

17+
al.

23
3t
17,
17
33
23,
13

10,
30 .
13
24 o
‘36,
24 »
) r g
23y 26+
404, 229
MAGNETIC

DATA MGFLIZ/

24 ¢
22
1Ca
-~ 67
A7
22
2&
a4,
3.
$7
24
T

4 & & 4 6 &6 & & 0 & 8 B

17
27
31
Z84
10,
23
27
22
20
S8«
37
24,

o we oo me mrmmon omon e

L ]

s 8 4. & & 2 % & 0 8"

26 .
13
17
45 4
23
26
23,
&7 s
10,
33
10,
T

3B
13
10,
29 »
30,
33
2% 4
26 »
22
33 .
10,
24 5

lc‘---»--l- wrecn s e MAGHNE TIC
DATA MGFLIZ/

34
3C,
23,
27 »
10,
17
20
26
32
47 »
53« 39
17« 3.
MAGNE T1C

44
28«
10
23 s
23 s
3i
31
22
22 ¢
24 »

DATA MGFtL1a /s

24
10.
17
26
24
28,
36
T
17,
2
174
° 57

Crom—n—————

* & 4 8 00 5 g * 2 @

26,
2C
22,
2G

3
SCoe
36

3.

Te
20y

20«
20 .
10,
10,
13
23
35
3
T
20«
13 27
37 26
MAGNE TIC

. CATA HMGFLLISY/

. 20,
35,
‘17-

22+
33 .
2E&,

17 .
26 .
2Chs

' F THE.
REPRODUCIBILITY O
ORIGINAL PAGE IS POOR -

T
31,
10
24 4
3G
17
28

3
27 »
T
23 .
62y
27
22
229 174 T 23
334 32 104.10
FLUX FOR 700701%

Js
39,
3e
37 .
47 4
17
17+

10
4B,
13,
24 4
2T,
17+
20

39«
17
10+«
10
26 s
304
3G
20 ¢
20
T
13«
22 »
FLUX

31
42 4
T
13
22 .
37
23 .
2w
23
42 .
229 224 22
10+ 174 20,
FOR T101C1

30,
27
22
174
13
27
17
33,
27 «
33«

13
23
27+

17
17
10.
41 ¢
Sa,
36,

31 .
al .
10,
224
29
28,
40
10,
22
13,
234
10.
FLUX

23
27 e
104
20«
13
T
26+
37 .
22
13

10,
2% 4
174
T
10
Te
29w
29 s
Sl
13,

2
17,
17
28,
10,

T
17
24
484
26 e
17+ 13, T
10+ 13+ 20

FOR 710701

20,
10,
20
10,
23,
31
29,
10
17 .
17+

20 »
35
290
22
29
13,
3.
13,
13,
25 »
22+ 13+ 7+ 2
71 249 344 275
FLUx FOR 7z0101

23
22

3
23
27
10,
35
23,

T
43«

T
22
13
Py Y
35

3.
31,
17
20
49,

2a,
22 4

21,

17
37
15

3.
329 .
14«

10,
G 3y
18 .

20,

26,
T3

3
27
21,
10,

100
50 »
T
33
32,
104
17y 200
28y 134+ 17
17+ 174+ 28
TEC 706123¢

24 ¢
20
13.
T
28

3

24,
3%
39,
10
22
17

3
29
22
27

620
63
34
22
13,
22
e
17
22
28 4
340 17+ T
2%+ 104+ 10,
TC 710630

LI
35
20
324
17
17
20
10,
32,
22

O«
24
24
284
30,
2T
17w

Te
eBe
20
204 Te 10,
13+ 434 27
TC-711231

2
23,
24 .
48 .
17
27 »
S24

2
27«
17«

17.

3.
24,
63y
30«
30
42
13,
2564
23,

22
13,
26
200
27
17,
37y
28
22+
45,

17
T
23«
20«
20
40 ¢
46
17+
10
484
Ts 20 T
20+ 17« 27
TC 720630

3.
32
26«
241
17
36,
22

3
13,
38,

10,
26,
15,

13«
32
D

20
37
23,

800-257

3

FLUXM

Page 10

October

22y 294 FLUX
Te 17« 224 Ty 204 TeFLUX
31s 36+ 32« 31e 5ls FLUX
22 17« 109 Te [3s 29+FLUX
244 134 20+ 33 FLUX
Tu 2D 17s 2By 24r 179FLUX
30 404 28 26« 1T FLUX
10s 134 244 22¢ 2Ba 23+7LUX
45, 20, 1T7. 137/ FLUX
FLUX

FLUX

D&s 29. 244 233 13+ 17.FLUX
29 10+ 49 20s 2% FLUX
23y 234 17: 10e 20+ 36,FLUX
27s 27« 2489 13¢ 27 FLUX
2: 134 38, 34 26 22FLUX
344 2Cs 12, 23¢ FLUX
30 314 23s Z22% 104 4BFLUX
13¢ 20y 2Bs 239 10 FLUX
35, 244+ 231 20. 10+ 13+FLUX
24y 22¢ Je 2 FLUX
3 10 10+ SHe 294 10.FLUX
22+ 33s 27 28, 3/ FLUX
' FLUX

. ) FLUX

220 Te 175 23¢ 22¢ 20.FLUX
46e 4T« 31 39« 324 FLUX
13+ 17+ 10+ 31ls 4le ALLFLUR
24+ 17 FLUX
20 e 25 4T 41. 37¢ 29.FLUX
23 3. e 230 39 FLUX
40 269 22+ 47T 45« 30,7LUX
220 36« 224 220 FLUX
10 10 10+ 299 27+ 12.,FLUX
3s 10« 17 245 10, FLUX
172 7¢ 220 130 13s 17.FLUX
10+ 23. 37+ 24/ FLUX
' CFLUX
FLUX

17+ 20 23¢ 22 '224 17.FLUX
R3¢ 174 17+ 224 23, FLUX
30« 2%&0 17« 104 13s 224FLUX
Te 170 17+ 17. 43, TLUX
17 22 324 234 238 26¢FLUX
A6y 28, 17, 37, FLUX
205 23, 29s 23+ 224 10.FLUX
10e 32+ 40+ 29, 13, FLUX
3ls 23 T 24 3, J.FLUX
22+ 24+ 13+ 13, FLUX
17« 223+ 28, T Te 22:FLUX
10+ 10+ 20+ 31s 20/ FLUX
: FLUX
FLUX

20 170_109 Te 344 A43:F1LUX
30e 375 29 23. 204 FLUX
17 20, FLUX

Qe 22« 2B, 26,

of 11
1972

3g2
393
394
368
356
g7
3se
359
a0C
401

&2

4C3
406
805
acsds
4a7?
408
409
410
411

412

413
418
415
216
417
418
419
420
£21

Lp2
423
424
425
az6
427
e2n
629
430
431

4322
433
434
475
a36
417
43g
4739
440
qal

442
£43
F-Y
445
446
ALy
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i 33¢ 200 249 26 e 22+ 114 16+ 814 30 144 11e 14¢ 4.4 Lo FLUX 448

e 193 23 30, 19 134 244 45, 23, 234 74 16, B8s 17y 1Ce 134 31, FLUX 429

s 30 22+ 12, 13% 13, 21 19+ 32¢ 20, 23, 32, 19, 3&. 38, 28 FLUX &5C

e 293 189 By 30« 2B+ 1Te 204 186, Se 144 14, 234 25, 183-17' 14 FLUX 45]

- 15 37 200 .IB. 304 174 206 12 T Se lés 33 47 25 FLLUX 452

- '.':_-2- 32 1By 144 15. 22, 8 e G 2By 23 19¢ 22y 1Bs 1By 27« 25 FLUX 453

e 22¢ 214« By 104 104 144 164 114 16y 20, 18y 33, 23+ 28B. 26 FLUX 4&4

- 14¢ 1 72¢ 294 27+ 254 15519 ¢ 15 10+ 19 e Te 119 2% 23¢ 20 FLUX 455

™ 45 GﬁlQ 2§| 18, e 25 25 2649 159 234+ 29¢ 27 25 rid FLUX a5
Commmmonme= MAGNE TIC FLUX FDR 720701 TC 721231 FLUX as?
DATA MGFL1G/ ‘ FLUX 458

. e 21%14 4153380/ : - FLUX 459
Commwamewe— MAGIE TIC FLUX FOR 730101 TC 730630 FLUX 460
DATA MGFLLTZ# : FLUX 46!}

- 1B1xqQ/ ' . FLUX 462
Crmowarmman MAGRE TIC. FLUX FOR 730701 TC 7312318 ) FLUX 463
DATA MGFLIB/ ) ’ ' FLUX 464

. LE4%C/ FLUX 465

.. .. CALL FLUXS{NMRCS, ¥ LUXs RELUXS) ' ' FLUX 465
C—-~-—DATZ OF LLAST MAGKETIC FLUX VALUE 720630 FLUX 467
RE TURN : FLUX 4€8

EHND ’ FLUX 4869

REPRODUCIBILITY ui THE

ORKHNAL;PAGEIS

8.0-25%
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FLUXS

DESCRIPTION

FﬂUXS stores in half-word integers ten times the
daily 10.7 cm. flux line observed at Ottawa and adjusted
to one AU, '

FLUXS tables must'bé-updated using the -vaiues dbtained
from bulletins printed by E.S.S.A., Boulder, Colorado. An

example of the bulletin is given on the following page.

REPRODUCIBILITY

0
ORIGINAL PAGE 15 Pﬁ(‘)ggﬂ -

8.0-259



REPRODUC

IBILITY OF 1yp

ORIGIN
| o TN UINAL PAGE I3 pogop
DAILY SOLAR INDICES A
JUNE 1972 \\{
_ BARTELS | sunspot wuugeRs | OBSERVED SOLAR FLUX ADJYSTED 70 1 AL,
N, YEAR f27-ma FLUX : : '
1972 1 e lorit | g R OTTAYA AFCRL | AFCRL | AFCRL OTTA¥A L. AFCRL | AFCRL | AFCAL | AFCRL | AFCRL
pngER | L A 2500 15409 3000 | 43 2500 2635 1415 §08 410 245
1 is3 3 78 75 12646 | 538 281 1632 128.2 117.9 | 76.3 | 53.1 | 2447 {10645
2 156 4 96 86 126.3 5a 237 163 13C.0 12660 78.7°| 5%.4 25.2 10.9
3 %5 5 102 150 123,64 S4 293 169 137.5% 125.3 £6.7 5%9.6° Sel 11.6
e os e TTINEe T 1217 7] 7145438 [ 756 17350 | Ueh ] 149.58 7 | 14644 | 9043 | 60.9 | 29.8 7| 14,677
= 157 7 132 130 160.0 54 303 203 164.8 158.5 98.3 £5.3 29.3 10.9
e chss T 8 [163 71115 | 154.5 55 | 301 | 1946 ] 159.1° 15049 | 96.1 | 61.9 | 28.8 {10.9
7 159 9 €5 S9 163.3 S4 00 i94 152.7 145.% 21.0 63.2 2d.8 107
e 150 10 e7 co 14S.C0 54 310 ie9 1%0.2% 1a3.2 94,0 £2.2 305 11.5
ERO R T3 Pt I B U TS Rl £ 146.6% | 55 1 311 | 197 | 149.1® | 143.6 | 95.1 | 62.0 | 28.86 |1le6
10 ez |12 | &8 65 135.3 55 | 302 | 3182 | 139.5 [ 133.5 | 83.9 | $9.6 | 26.4 | 11.7
il (163 i3 63 Qi_ 139.6% 54 301 186 143.2% 163.1 GhaS 6404 2%.0 12.2
12 16% 14 48 38 145.2 55 300 183 1497 163.0 53.3 64.2 2943 11.5
5913 163 15 %3 45 134,67 54 ot 174 130.9¢ 133.7 50,9 62.7 23.9 11.8
o th 166 7 16 7] 60 56 132,.3 53 273 167 135.% 132.0 59,9 63,5 30,1 11.8
15 (167 | 17 | 88 96 135.206 | 55 | 293 | 195 | 139.5% |154.% [101.0 | 66,3 | 32.9 | 21.3
Wis f168 18 98 95 130.3% S4 281 176 162.7% | 136.5 | 89,9 | 61.9 | 2846 | 14.0
417 s |19 [101 96 165,0 54 | 280 177 | 149.6 | 139.5 | 93.6 | 2.1 | 30.3 |11.8
418 1790 z0 g6 Gé 166,22 54 231 173 14909 145.2 95.8 61.9 31.0 159
19 172 ¢zl - 1.83 —| &0 135.62 53 277 173 1¢3.22 15040 03.6.1 '59.58 2242 11.9
20 72 22 | 92 88 137,9 53 | 272 | 168 | 142.5 " {133.5 | 86.5 | B82.6 | S3.2 | Sles
21 173 z 96 . 98 134,569 53 2719 i?l 139.0% 137.0 86a7 70.0 43.1 | 25.8
22 l7e |2e | 87 97 120.8 Se | 279 {189 | 135.1. [121.1 | 8646 | 52.5 | 31.3 | 16.6
237 175 P 04 84 126.5 54 el 166 130.7 127.1 03.06 56.5 29.4 12.2
2% 175 |26 | 79 80 ° | 1Z6.4 54 | 271 162 2545 | 1218 | £2.9 | Stes | @3a4 [13.3
25 W1t et | 17 T4 121, 5 53 | 270 159 | 12545 | 118.9 | 80.6 | 55.1 | 23.9 | 1l.]
26 178 1 {73 | T 116.8 Se | 265 | 155 | 120.8 | 118.1 | 8341 | S4.1 | 27.4 [ 1045
27 (179 2 | 66 63 137.90 | 83 | 265 ¢ 156 | 121.9% |119.0 | 82.3 | 56.2 | 27.6 {1049
26 180 3 18 69 123.1 S54 269 160 1273 12445 8.3 5%.2 27.8 10.5
9 1651 4 73 70 123.0 53 cn? 163 1324 127.2 a3 55.9 275 16.9
30 62 5 | 73 66 13041 53 | 269 . 164 | 134.5 |127.2 | 80.9 | 58.6 | 20.2 |10.8
iHEAH 83.4 8l.7 135.4% 54 204 ' 175 139.7 134.9 £8.8 60.9 3G.3 14.0

0190
aded
S¥xni1d

7461 199

I0

Z

L1



AAME
"PURPDSE
CALLING SEQUENCE

“SYMRCL . TYPE

-

NARCS 1
MFLUX | §
(1}

NFLUXS i

FLUXS
Page 3 of 17
October 1972

FLUXS

STORES SCLAR FLUX DATA THROUTH =£. . 1972
CALL FLUKS(NARCS-HFLUX.NFLuxss:
DESCRIPTION

INPUT — NUMBSZR DF ARCS

INPUT = MAGHNETIC FLUX ARRAY

INPUT = NUMBER OF SCLAR FLUX VALUES IN ARRAY

SUBROUT INES USED ADFLUX -
COMMON BLOCKS NONE
INPUT F ILFES NONE
QUTPUT FILES  NONE ; THE
o REPRODUCIBILITY 0§00R
REFERENCES tSOLAR CEOPHMYSICAL DATA. ﬁf@mhb FPA _E.IS
L EeSeSa A« BOULDER - . COLTD. 0 ) . .
TGEQDYN SYSTCOMS CESORIRTION! :
SUERQUT INE FLUXS (NARCS, MFLUX (NFLUXS) FLUX 21
INTEGER REGYMD, ENDYMD ’ FlLux Iz
INTEGEP=2 SFLUX¢NTLUX ' : FLUX 33
"DIMENSION SFLUX({5785) MFLUX( L) ’ FLUX 2a
INTEGER®2 SELOILE1YSFLI2(123),5S7LD3{122]), FLUX 3%
s T SEELOM(120),SFL35(1 23 SFLCAILZ2).SFLIT(I21 ) SFLA(12Y, FLUXY 233
. SELCT(1221,SFLLICC1 20 5L 110123 (STL120122) 457L13(128), FLUX 27
. SFLIA{1231,SFLISI122),SFLISI120Y4SFLI70123).57L180122), A CFLUX  aa
. SFL19(121)+SFL20C122),SFL21(122), FLUX 3¢
. : SFLUXII122).SFLUX2I123),55LUX2I{122), FLUX a2
. SELUX3{12C) . SF_UXS[123),SFLUXA{127),55LUXT{120)SFLUXB(123), FLUX &1
. SFLUXI{ 1221 +SF_UIC(I21 )15 I TII22),57LU120122),SFLUL3(123), FLUX a2

SFLUL4 (123 SFLULS(IE2)STLULS0ITN)WSTLUITII2AY,57LUIAIL122) . FLUX . &3

- SFLUIS(12C)+SFLUZA{122 ) SF_U211122),3F_U2201211,8FLU2230123), FLUX  aa
. SFLUZ4{ 1221 ,.SFLUZS (120} SFLUZA{123Y,SFLUATC122) FLUX &5
EQUIVALCNCE FLUX &5
a {SFLUX(L Yo SFLITLLI W {STLUXIAZ Y. SFLA2{1}1, FLUYX &7
SASFLUXI1SS }y SELI3CY1I)LESSLUXCINT ¥ AFLIAILY Y, . FLYX &=
e (SFLUX[427 1y SFLISUEIN W USFLUXISSC Y RFL2AIYIY, “FLUX a0
CUSFLUXIAT2 de SFLATIL I, (SFLUXITO b, SFLARCTYY, ‘ FLUX =0
s (SFLUX(OLS 3y SFLIVLI I, {SELUXLETI228), SFLITITY, FLUX £1
s{SFLUX(T15AY. SFLLLICI I W ISFLUKXIT 2R Y, 37L1SC10 ), FLUY ©o>
C(STRUXET1A 23 . SFLIZ(L M (SPLUXCLI3R1Y, SSLl-ttt), FLUX e
s {SFLUXE1226)s SFLLISIIIW{SFLOUXI1TEA), SOLLIAELY by . FLUX Sa
COAFLURE1893), SFLETIT DG ISFLUKIRC11) . 3L T ) FLUX &=

8.0-201
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Lef{SFLUX{2133), SFL19{1 )}, {SFLUX(2254), SEL20(11) ) s

C{SFLUXE2377), SFLZ101 1), {SFLUX[24G9) .S LUXIT1) ). ’ - FLux &7
e [EFLUXIRS 137 ,SFLUXZLL 1Y« {SFLUXL2742).5FLUXI01)) . FLUX S%
EQUIVALLENCE ) , FLUX &9

o (SFLUX(2264) SFLUXS(1)),{SFLUX{ 2S84}, SFLUXGI1) 1}, FLUx £C
e (SFLUX{IIO7) «SFLUXG{1 )1 (SFLUX{3Z229) 4 STLUXTILY Y, - FLux el
s {SFLUX(ZI4 D) +SFLUNAL1) )} (SFLUX(3a72),SFLUXS1)Y ). FLUX &2
W [SFLUXI3ISS AT +SFLULG( 1)) 4 (SFLUXI3TIS} S LULIT1Y ), FLUX &3
_.ISFLuxtsasaz.srLUiets)).cssLux<395:3.s¢Lu13(1)). ‘ FLimx £
e (SCLUXIGS3I ) «SFLUIGLT ) s (SFLUXKIG207),STLUIS(1) d . FLUX 6%
e USFLUX{AIZS Y SFLULECL 1) o (SFLUX{4565) 25 LULITII) ¥y ' FLUx &£
e (SFLUXEES68) «SFLUIBI1 1} ISFLUX(A6IC)STLULS(1Y Y, . FLUX &7
e (SFLUX(5210),.SFLU20{ 1 1)+ [SFLUX(a933),SFLU21{1T}. FLUX 618
e (SFLUX(S355),SFLUZ2( 1))} {SFLUX(S176Y,STLUZ3L) ), ~ FLuUx €@
d(SFLUX{S293),5FLU24 (1)}, (SFLUX{S5421).85LUZRI1) 1, . FLUX 7°¢
W ISFLUX(S3T41)+SFLU26{1 1) W {SFLUXISEGSY, SFLUZ7(1)) ’ FLux 7L
DATA SEOYMD.ENDYMD/S8073C1,.7267317 _ FLUx 72
Comemmmmime—=53L AR FLUX FOR S£303C1 TO S5E0430 ' FLUX 73
DATA SFL21/ : ' . FrLux 7«

. 1950, 2300, 2230, 2322 233C, 2510, 2560, 2510, 235803, 242C. FLUX 7¢
e 2350, 2320, 2380, 227Cs 2170+ 214Cs 2782 213Ce 27C5. 23274 FLux 7+
s 2240 25604 26B0. 2740, 2580, SRLE0, ITI20. 233Ce 3T, 3440, FLux 77
« 3380, : FLUX 78
“e 3710, 3260, 2020, 2951, 2800, 26GC. 2930, 272Cs 2300 2330, fLux 76
e 23160« 1563 1797y 177C. 1R8C, 1970, 2170 2127 2210y 22AN, : FLUX [ 2
0.229)s 2370, 2350, 2640y 2489, 2450 2470, 25RL. 2550, 2650/ FLUX ®1%
Cmrmmmmiw = SALAR FLUX FOR S90501 TJ 580831 ) . FLUX &2
DATA SFLO 2/ . FLUX &+

. 266Dy 2760+ 2780, 2801, 2690, 2630, 26903, 236C. 2390, 2330, FLUX #fa
e 23110, 23790, 2C3% 19420, 1940, 19aT, 1330, 19370, 1370« 1772, FLUX RS
e 1S90, 13290, 2060s 2112, 2070s 2100s 231C, 23077C, 2192, 2137, FLUX  £A
s 2090, ) ) ’ . FLUX RA7
e 2190, 2200 2270, 206, 25604 2600 27330 2330 252Cs 23590y FLUY g
s 2353, 2272. 220Cs 20E%, 1670 1010, 1320, 177Ts 1392, 1930, FLUX #¢
e 1C40s 2130, 2170: 2213 2260, 2333, 2379, 232C. 2220, 2170, S FLUX  ac
e 2150, 2150, 224Cs 2327+ 2330, 27320, 2370, 2322. 2180 2057, FLUX €1
e 2030 1530 1910e 1823, 1810, 1920, 1382, 1200, 2730, 200C, TLUX £
e 2C90. 21604 2130, 22:60s 2400s 2600 2410+ 2300y 2730, 2870, . FLUY &3
. e 2880, ’ FlLUY <ca
W 2T40. 2340, 23270s 21624 2210 22390, 275D 234C. 2230, 2220, T FLUX  ©%
e 225C, 2220+ 2360. 23%3. 2210, 2150, 2110, 2180, 2190, 2220, FLUX 98
e 231C. 239Cs 243Cs 2522, 253Csy 2640. 2320, 2240+ 25204 2460, FLUX <©7
« 2590/ . ) FLUX ©=a
Cm—mewm——= SOLAR FLUX S0R £80901 TO 581231 FLUX ©8
DATA SFLS 137/ ’ : ST FLUX .* 00

e DE10. 2B10s 2700. 25€3, 2330, 216S, 2100, 2110 23S0, 2450, . FLux 10
e 2500y 27CD. 2BSCs 2900, 2710. 2639, 2792. 2280, 2670, 22130, FLUX (7
e 2210, 2690« 2263, 225%, 2220, 2187, 21090 229C. 2270, 2290, FLUX 173
e 231Ce 2210+ 2390y 2153 169724 16737, 1130 187C, 17329, 1937, FLUX ¢
e 21C3s 2190, 2257, 22823, 2720, 2530, 2260, 2Fal. 27360, 279C, FLux 1cs
e« PTTI0. PTCO0. 2403, 2777, 19173 1240, I91C. 20680, 2200. 2290, FLUX 10K
e 2227 FLIIX 1~ 7
e P24, 2410, 2240, 2207 2222, 2040, 2760, 1917 1700, 1538, FLUxX (2
s 1E€60e 15404 1320 1680, 1660 1FAN, LTA%, Y7070 1330, 1A7T2, Fpruy 1~
e 10423, 2030 2135, 22624 2&3C. TrAT, 2900, 2000, 24304 Zhi2, ELUxX 1A
e 2F90, D5, 241Ce 2017 2RID, 2400 2A30e T Y0 290y 2690, FLUY v

. 8.0-202
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EY

. 2565. 2570¢ 2600, 2580, 2350, 2170, 2040+ 207 Cs» 14970, 19904 FLUX 112

e 1OB3. 2110, 2150, 2247, 2310, 2380 2E70s 2230y 2190, 2220 FLUX 13
« 22807 , ‘ _ < FLUX 114
Commm e = SALAR FLUX FOR 590101 7O 59Ca30 _ : . FLUX 115
DATA SFL33/ _ : FLUX 116
e 235). 25%0s 2663, 2700 2820, 2940, 3060, 27300 2580, 2820 FLux 117
. PEDD, 2510. 2350, 2243, 2070, 2130 22L0s 2370, 2450, 2980, FLUX &
o 3180, 3370, 3289, 3347, 3210, 314¢, 302D. 324C, 262C. 2240 FLUX 1%
s 2140, - _ ' FLux 120
o 2050, 2950, 2040, 2017, 1910, 1950+ 132C, 1820, 1750, 19N%. FLUX 121
o 1990, 1390, 2010y 1962, 2130, 2140, 2200s 21224 2120, 2280, FLUX ¥22
e 2240 21304 2123, 22C0s 2278y 2190, 2113. 2013, FLUX 1273
e 1870+ 18103s 1810, 178), 1790, 19C0, 1BBG, 191C. 1980, 2030, FLUX 124
e 2010, 1940, 2073, 2180, 2350, 2460s 2593, 2742, 2710, 2B85C ¢ FLUX 125
W PETND. 2062). 2080 2477, 24B0, 2470, 2360, Z&6PCs 2350+ 2580, FLUX 26
o 2540, - ' _ FLUX 127
. 2560, 2350s 216Cs 2151, 1962 196C« 2170 215C. 2150, 2200, FLUZ 129
e 23220, 2240, 2092, 1987, 1390. 18B0s 1500+ 131C. 1950, 2030, FLUX "29
. 2030, 1390, 213G, 213%, 2110, 2160, 2120, 2150, 2110. 2220/ FLUX 130
Crm—m—w——u= SJUAR FLUX FOR £50501 73 5508231 o FrLux 31
DATA SFLLS/ ‘ ' FLUX 122
o 2040, 1940, 1950, 1RA4C, 1360« 222Cs 2730, 28404 24934 2590, FLyx 133
. 2640, 2A60, 2640s 2440, 2280, 222Cs 2260, 217C, 1990« 2710y FLUX 134 .
e 2010. 2910y 198C, 1960, 2030, 2050« 2080. 1959 1769 1770, FLUX 138
« 1790 . ) FLUX 1356
. 1033, 1930« 1580, 1903, 1970, 2100, 1930, 2120, 2230, 2290, FLUX V37
. 2260 2200, 2120, P0A%. 2260, 2200. 2250. 2280. RATCs 2260 FLUX 13=
o, 2280 2190, 2200, 2320s 2330, 22380 25004 22580, 2190 1950 FLUX 13¢
C FLUX “&n
. 1880, 1740, 1710, 1770, 1760. 18BC, 1920, 1A%2. 1250, 2010, FLUX 141
e 1540, 2340, 24630, 264)e 2450s 2613, 2620, 22310, 2220, 2080, OFLUX ta2
s 1890, 1780, 17BC. 1810, 1820. 1820, 2200. 205G+ 2270, 2040, TLUX 143
s 2080 ’ FLUX v2&2
e 2147, 2220, 2600s 23EC, 2290, 227C. 2120, 2020, 2040, 2020, - FLUX 145
Y 2000, 196Cs 194Cs 1863, 15C0 2010, 2240, 22%3. 2159, 2230, FLUX 125
o 2300, 2630 2620e 2453, 2530, 2570s 279C, IT237e 3CAHT. 3120 FLUX 167
. 3050/ : ] FLUX &g
Cm == ——— SOLAR FLUX FOR 550901 TO 591231 ' FLUX Ya¢
DATA SFLIO/ ’ . : FLUX 15C
e 2820, 2590, 257C, 2353, 2200, 2000, 1920, 1980, 229C, 2C10s FLUX 151
e 2C3C, 13504 189Ce 19FCs 1340, 1680, 1700, 1670, 1750, 1850, FLUX 1e?
e 1820, 1970, 1R2¢, 183%s 1750 1660, 1630: 1527 15924 1355C, FLUX 152
o 1€00, 1%50. 183Cs 1483s 1550, 174G+ 1530, 15504 1730, 1390, FLUX ‘Sz
e 1670« 1543, 155C, 1532, 1693, 1£72s 1532+ 171Cs 1730, 1750, - FLUX 1=5
e 17504 1270, 1830, 1810, 1860, 1900, 1932, 1773s 1729: 1670 FLUX 158
e 101D FLUX Y= 7
e 1590, 15AD, 165C, 154C, 151Cs 1573+ 1513, 1755, 1230, 1883, FLUX 158
e 1930, 1970, IG1C, 1873, 1820, 1730, 1513, 1537, 1570 1589, FLUX t<o
e 1540, 17130, 1870, 205), 226C¢ 2210, 2153 2370, 2750, 2300, CFLUX R
e 2220, 2170+ 2C2%¢ 1§50, 2049, 2020+ 1217, 1937, 1730, 17310, FLUX Y@t
« 1712 13730, 162C, .155;‘,.0 1710, 1A40, 18T50 1977 1907, 1790, FLUX 17
e 1FS0s 1710 1633, 1630 1420, 1610 1570, 1703, 1712, 1730, FLUIX *&1
.« 1670/ ' CLUX 1ea
Cmmmeme——m~= §OLAR FLUX FOR €00101 TO 600433 FLUX 'as5
OATA SFLOY/ FLIX *aA
e 1712+ 1733y 182GCe 3932y 2130, 2150, £7%0¢ 21936 271C. 1930, FLUX 167

8.0-263
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2000,
1620,
2240

2252

1750,
1560«
1372
1320,
1450,
1820,
2010,
159C,
1630,

Com et e =

Com e

e o % 5 & 0 & 0 0 & @

1520,
1800.
16540,

1590,

1660,
1710,
1310,
2C80.
1530,
1230,
1450.
1407,
1870,

c2C10.

1320/

1372,

[ ]
e 3750,

e * & 3 8 » a2

18G3 .
1152,
1€20.
1449,
1270
1240,
1880,
1390,
1360,
1440,
1160,
16307

- ————

a & & B

1640,
1100,
1040,
1230
1230,
1C1J.
1C00,
1C 30,

1840,
1720

21390,
1560,
1490,
1370,
12930,
1590-

1330,
1580,
150C,

1500,
1 7SS0
1540,

1570,
1570,
1330,
2070,
1420
1490,

1340,
2140,
1990,

1520,
1770,
1R40.
1122,
1330,
15310,

1230,
1580,
127C.
1350,
1409,
13A0.

1700
1230
1220,

1

W
-

w YL
OC oo
-

€1 4y O
- a

e -

1750
1880,

2150,
1670
143C,
1328¢C.
1350,
1540,

179C,
1730,
1660,

1580,
170C,
1630,

167Ca
1620,
1360,
2100,
135C.
151C,

1250,
2340,
1710,

1490,
1810,
175C.
12004
1620,
1340,

13230,
1ACGC,
1160,
1520,
1360
1030

1750
NEC,
1C0 0.

118G,
QT s
1732,
1047

1765,
2103,

2065,
1670,
1400,
1353
1347,
15EC,

1883,
1933,
16353

SNHLAR FLUX FOR €ECO0501
DAYA SFLCS/

1560,
LOED,
1640,

1727
16€3,
1320,
2120,
1325%,
159D

1220,
23ED.
1620y

SOLAR FLUX FOR &60C%01
DATA SFLIS/

1422,
1810,
162C.
1327%,
1662
1262

1310,
19zl
1132,
1630,
1322,
10€D,

165G
FE"N
10 30,

11EJ,
QGTC
1242,
VED .

1830,
2300,

2090
16C D
1370,
1400,
1370,
1570,

1820,

1900,
14790,
T0

1325,
1F20.
1620,

1700,
1660,
1400,
2000,
1460,
1480,

1260,
24GC 0
1580,

R

1420
1780,
1552,
1220,
1537,

133C,

1440,
1330,
11172,
1550,
13839,
1112,

SOLAR FLUX FOR €10101 TO
DAT & SFL1D/7

16C O
D70
1030,

R
119D,
A3,
icae2,
L0,

1330,
24204

1920,
1582,
1470
1350,
122C.
1660,

169C,
1830,
1430,

600831

1560
195G,
1580,

1750,
157C.
1550
20CC.,
12440,

1450,

1270
2410,
1620,

601231

14GC ¢
1770,
1480,
1320,
16504
1320,

1480,
1740,
117C
1610,
1340,
1160,

61C430

143G,
10C0.
108QC,

1210
D60,
1310,
Q30

1790,
24804

1870,
153C.
1470,
1390,
1400,
1650,

1650,
1780
16400,

1620,
1210,
1660,

1850,
15335,
1640,
1270,
1530,
1520,

134 2%
2670
1500,

1620
1850,
1420,
1540,
1670
1320,

1570,
1640,
1190,
152,
1252
125¢Q.

122¢C,
1C20.,
1C9C,

1163,
AHC,
1030,
F5Q.

1760,
2520

1830,
1510
XQCD'
1410,

1230y

1750,

1470
1760,
1420,

1685
15320,
1710,

1850,

1390,
1RAQ,
1760
152C,
1490,

1452,

2500

1400,

17010,
1800,
132D,
14320,

1547,
12272,

1680,
153C
117Cs
1548 0.
118G,
13632,

1640,
2370,

1830
1470
1400
1430,
137G
18310,

1480,
1700,
1530

170C.
1530,
1709,

LRIO,
1aC0C.

1900,

1760
1560
1580,

1520+
2340~
1230

1730,
139904
1240,
1513,
1530,
131¢.

1750,
15C0.
il19cC.
1500
1150,
14590,

1570
2300,

{ 7RO,
1420,

1320
1430,
1937,

156G
1750,
1610/

1720
1600,
1770 .

1780
133cC,
1930
1660
1520
1850,

1. 7CG
2190,
1290

1750,
1950,
1210,
1970,
1450
12AR0,

200G
14870,
13135,
1510,
1180
15290,

FLUXS
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'Octobcr 19

168
1AQ
170
v7)
172
172
174
175
17+
7
t78
7%
180
181
192
123
Taa
108
1e6
187
15
129
160

Feux
FLUX
FLUX
Ftux
FLUX
FLUX
FLISX
FLUX
FLUX
FLUX
FLUX
FLUX
FLux
FLUX
FLUKX
FLUX
FLUX
FLUX
FLUX
FLUX
“LuX
FLUX
FLUX
FLuUx
FLUX 1¢2
FLUX 1932
Fiux
FLUX
FLUX
FLUXx
FLux
FLUX
FLIX
FLUX
FLUX 202
FLUX 203
FLUX 20
FLUX 205
FLUX Z£7A
FLUX 207
FLUX =27HR
FLUX
FLuX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLux
FI %
FLUX
FLUX

za
T
196
1o7
191
100
ace
201

Z1c
211
212
213
214
18
o1&
e v 4
el
s1o
map
cet
en?
223

1

-
]

i

10]'

709 .

i
£



« 9B3, 920,

930. 910, 980,
. s 1053, 1360, 1100, 1160, 1180,
« 1170, )
a 1133, 1350, 1010, 1032y 1070,
e 923, 890, £8BC, 930, 990,
e L1040, 1030+ 105C, 111C. 1110
Cr o e —=-— SOLAR FLUX FOR £10501 TO
- DATA SFLI1l/
e 1253, 1190, 1110, 1040, 103G,
e« 98D, 1210« 97Ce 920, 910
« 3100, 1390, 1100« 1082, 1G6D,
° BBO . ’
s H60, 380, 920, B%3. BEMD,
e 1100 1280, 114C, 1237, 1290,
e 13279, 1330, 1335Cy 1173y 1113
« 10403, 990, 1N74C, 1032y 134G,
s 13B0Q,s 137D, 141C, §13€ET, 1360,
e 1183, 1130, 118C, 11E34 1173,
s QIC,
« 900, 870, 910y 88I, 90C,
¢ 1300, 1382, 1280, 1270, 1230,
e 1043, 1230, 980. 970« 930
‘e 1CBOS
C—————-m—-= SOLAR FLUX FOR £10901 TD
. DATA SFL12/
e 1100, 1207, 117C, [182s 1140,
e 1279 1300. 1300, 1370, 1350
s S62, F20. GO0, 970 IF70.
e. G803y F70s BTCe 1CE2. 1087,
e 1CT7Cs 1110, 1110 1050, 1060,
e 920, BY0., B5C. 852, A3,
. B&O s
« BBOy B32.y 210, BZ2ZZ, RBT0,
« S92, 940, 91Cs BEDY BCO
« B30, B4, ATI, BTO, S20,
e 1CS0s 1980, 1110+ 1055+ 1010,
. BP0 T30, B2Cs [ 10,
e 9C0s 9903, 1010, 1043, 1230,
[ ]

930/
Co ~—emree—= S50LAR
DATA SFL13/
890 340,
76D, T70.
11204 i110,
1G22, '
1103, 1232,
620 B10.
114C, 1210,
1210, 1120,
TEBI. 8204
1272y 12730,
020, .
FBO( 9300
. £9]. 330,
o 1120, 112G

e # & * & B a ¥ » O

Coumrm—me——+ STLAR FLUX FOR £20501 TN

FLUX FOR €2010t T3

T9Cs
T4,
1150

1010,
BAa0s
1260,
1CCCh
E1C,
1320,

EDO,
1o2c,
1een,

8173, 780,

BETs 862 -

1142 1150,

104535, Q20
B2 820,
134%, 1290,
BGT . AR,
B2, A6 Y,
12§Jc 1280,

T8 THo
11C¢%. 11v10,.

10224 1017,

8.0-265

9GO, 980«
12104 1290,

1060, N8BS
1036 1750,
126C. 1200,
61C0AR31

G70. N70,
ARG, RART,
B8O 50,

BBO, (A0
1320« 1370
1080, Q30 .,
10Z2¢s 1250,
1220, 1379,
11504 1110,

920. 99D
1186y 1190,
S5GC 350,

611231

1120« 1150,
1330 128C,
RO, GHD .
1248Ce QD .
1CC0. Q7D

83CI HI&O.'

A70s. Q30
REN, 330
e3¢, S50
1C10, qan,
310, TS0,
1020« 1929,

620430

T70, T70
RAC. R70.
1150 1150,

B&6Cy 920,
60, N7
1290, 1340,
S1%. A0 .
REN,  Gaf,
1180, 1179,

707, TN,
1153 11ad,
INC e 172%.
Heta

1010,
1269

1040
1279,
1140,

gac,

50
Q10

F10.
1360,
S5O
1673,
1310,
1050,

1050,
114632,

1C0C

117C,
1180
QR G,
GE20
9570,

B0,

a0,
TQ0.
QA .
GED.
8] 0.
QB 2

Ta0,
G4
1150,

820,

91T,
1220
776
Qg 2,
150¢.

TTA
1100,
Dy

1720,
1260,

60
1050,
1210

6N
1500,
1 0.

1200,
131C,
12020,
1129
1260,
1030,

1139,

1133,
103¢C,

1260,
1 JHL,

‘1020,

1070
53
AS0.

GAD,
770,
980,
920,
3270
aABO,

T&40.
093,
129C.,

AZN,
17R D

van,
1162,
193C,

TRD.
1360,
AT,

rLUAO
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1050,
1250

Q30
1030
12207

Q20
10504
BRSO

1020
1310
103G
1230«
1230

920,

1220
10a0,
1060,

1300,
1010
1680,
1050,
Q3n,
870,

1010,
ROC,
1243,
BT
AR,
G30 s

750,
1C70.
1010,

810,
1C70.

750,
11RO,
G0,

R10.
1050,
10/

P THS

0
QEPRODY O‘Bué%?ﬁ P
QRIGIAL T

S8}

FLUX
FLUX
FLUX
FLUX
FLUX
FLux
FLux
FLUX
FLUX
FLUX
FLUX
FLUX
ELux
FLUX
FLUY
FLX
FLux
ELUX

FLux 2

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLux

LK

FLUX
FLUX
FLUX
FLux
FLUX
FLUX
FLUX
FLUX

" EpLux

FLUX
FLUX
FLLux
FLUX
FLUX
FLUX
FLUX
FLUx
FtLux

FLUX .

FLUYX
FLUX
l“'LU!
FLUX
FLUYX
FLux
FLUY
FLUX
FLux
FLuX

*y
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DATA SFL14&/ ‘ ' FLUX 289

.y 040, 950, ©4C, 919, 870. BT0. 8/30, A40, ABT0. 9104 FLux =2°1
<CBO, 9RO, 960, T4J. .910, AGO, G330, 95C, 3IT0. 1030, FLYUX 292
« 1C60, 1170, 1113, 1112, 1120, 1100, 1090s 103Ce 1l304Ge 10500 FLUX 283
o 104D, | : TOFLUX P&
« 982, 320+  BTO, B50, BS50, B70. 9223, 900, 9l10. 920, FLUYX 235
« R90D, 340, B90, 89%, 919, 950, 981, 97C. IVO. 950, FLUX ZF%
¢ "G00. 900, B6EC, BTle 9OC. 920« 939, 9125y Q10 910, FLux 7&7
¢ ©O00, 930+ ©0Ce G0%.. 547, R6H, 38C, BRB3IG, 800s BI0. . FLUX 2AR8
« 830, 820, B860, AREY, 053, H40. R4bD, R20. 900, 800, FLUX RS
+ '« T790. 300, 78C. TBIs 74D: 760, 740. T4C. 7I0, 720, FLUX 2990
'y T30, B FLUX col
« TIDy 7T30s 720y T30, TOGs 720y 7t0s 72Cs T30+ 750, FLUX P92
e 780, T60, 790, B33, 920, S00s A9y BSOsy 330« Bila FLUX 293
e B2%, BOOs T9Cs 79T T70s - 750 730, T20s _720s 720 FLUX Poa
« TSI/ T ' FLUx pos
Crmmmemuenuae 50OLAR FLUX FOR €20901 TD 621231 FLUX 70¢
DATA SFL1IB/ - ‘ FLUX #e7
e« BAC, 930, OBC, 9%3¢ 980 100CCs 1000+ 970y 980+ 10, FLiX 2¢8
'« @00, 930, 020, 953, 939, 910. HB9C, - 860, 40, RAC, FLUX 209
o P30, R1D3sy B20, A2C:y R840, BKBAaA0.,K 340, BI0, 760, DO, rLUX CC
s B8R0, 960y B30, 82); 86C, BAC, 250, 870« BG6Os 930, FLUX 201
e« 930, 930s %55y G5C, 940, 910, 910. BY0, 970, B83C, FLQx 2
« 870, B850, B840, BYIs A70s HT70s BGOs B2Cs 800, B20. FLUX 303
. 810, FL.L!X ara
« 800, 800, B80C, 820+ RB20, 630, 840, BHS50. PFBEOs BTC, FLUX 375
o BTC . SR, Q320 CHED Qs o, '9_9":.‘1 LD, B, RO, RA() o . l::i__HK TR
e BiSe TSSs TTS, TCh.  FTD, TR, TES, TR0, TEN, TR, FLuy =r7
e T70s Al0s 830, 827, 820, B83%. 860, 840, BI0s BLO, FLYUX 70
* 780, 760 77Cs TED TE, TEC, rz:1+ B30« [S40, RAED ., FlLux o¢a
. A0S0 . B20, 790, TG0, T80, 760y 750, TaQ Ta40. Tady . FLL_’X 16
« IS0/ A FLUY 211
Cremmwomeeme~ SOLAR FLUX FOR 630101 TO .630430 . FLUX "2
DATA SFL15/ : FLUX 713
e« 750, 760, T70. 792y TT70s TT0s T70. THO. T780s EBCO FLUX 214
« B10, 780, 79Cs  BEDs ESO, B20, 520, 200, 780s 780, TFLYUX 218
e 7&0. 7523, 740, 720, Ta4Gs 730, %10, 890, 7S0s TR, FLUX 316
. R20, FLUY 217
« BY0, 860, B8S5C, &A8D, ATG, 850, A3IC, B20, 750, TO0, FLUX 314
s  T60, Ta40, 74C, 7SS, 760, T704 T30 B1 D, TO0D, T?0, FL(}K 21a
e TAD. T&0e TS0 TET. T30 70, TS0, T30, ‘ FLUX 2z2¢
- TAal, TS50 TBO B0 A2 0y a5Q, I40, B3G, 820 BOD FL(}X 221
. 780, T70, TA&L, BT, 890G, TG0, TI0 . AOC, T70, FTTO, FLiJX Rp2
. 760, 760, 750, 750 TG T30, 740, _730- 750, 740 ¢ FLi]x 22
« 730, ' : , | FLUX 24
e« T30, 740, Tals TCOe T20. TBO., A8O0., BH10, R20. B20, FLUX 2p=
« BBy 933, B890. 87N, A8C, BH8C, 870, 88O, R40, 790, FLUX 228
e T40s 7?04 T1Gs T3IIe T2Cs T2C. 7504 78O0« TEO., 80/ FLUX 227
Cr—mmm e SOLAR FLUX FOR 630501 TO 620831 , FLUX 3P =&
DATA SFLLIT/ : Fl__ijx g
« 820. 520, 810, B2, B840, BTO0. B30, BG60. 4RO, 870, FLUX 21n
- eal., 57.9‘ BAQC, 950, R0, 1CCOs 107N, FAQ, 350, 10, FLux =3x]
e KBBZ: 849D, 9ICs BSZe RI0, TEO, 900, TODe 2A00. RIY, Ftiix 72>
s BFO. ' FLUX =32
« RAO, 310, 816, TSTe TR0, 773, Bald. 900, 93D, 0990, LU T
B89C, A&KD, AB223, 790, 750, FLUX 33w

« 10304 129% 1C70, 10052, TEHCy

REPRODUCIRILITY o -

ORIGINAL p ;
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,

7T3d. 726; 720 720+ T40, T&LO, 720s 740, 730, 7504 FLUX 7236

260, 7T70s THED:, T8y TBEOy TI0s  TT0e T7Ce  TT70s 750, FLUX 37

w 753s 740, T60y TIC, 76O, T60. T40s 740 TaC. 77D FLUX 232
e 750 T30, .720s T25s 740, . 730s 7404 720 TT0s H30. ELyUx 39
e BS0, : . : CFLUX 240
« AT3, 370, B70., B8, BB0, E£B8Cs 850, 510+ AO0. - 770, FLUX_ 243
e T20., 739, 740, 710, 720+ 760, B20s BECOs 790, R10. FLUX &2
« 843, .RE0, Q00s B0« B50, 820, B80Ty 770 770+ 770 FLUX 3¢3
. « 7707 . ' ' FLUX 344
Cmwwwmmem—— S3JLAR FLUX FOR £30901 T3 621231 FLUx 7a%
DATA SFL1B/ : . : FLUX 746
e T730s T3I0s 74Dy TSIe T4ty T4Cs TE8C: T5Ds  TT70.  THO FLUY 2a7
e« T720s 770, 890G, 9E£C, 990y 1CSCe 990. 970, 1023+ 109, FLUX 38R
e 900, 1056, 999, OSC, R6L, BAGC, 7T8C, T74%s 710y, 690 FLUx 300
s GRBD, 590, 700, T10s« T30, 773s T90s BS50. AR50, 870 FLUX 750
‘e &70, 8B40, BA&0, B8E&7,, AR8D, B27C. B4O, B30, B38G, &I, cLUx st
. 943, 250+ 940G, 940, O&7, @60, 930, £42, 850, A5, FLUX 352
e. B79y B850. 830+ B3IY. €00, 7BCsy 760s T7S0s 760, TS50, FLUX 2573
e 760, 770, 775, 780, 319 B1C. B80C. B20s 860, B30, - FLUX 752
e B6Je B8R0 B840, BID, A20, A20s ALD. T2 T90. T30 FLUX 355
e T793s BCOGy 7TICs 770« TED, 76C, T70. T8O, 780s 730, FLUX 756
« BD03, B820s B8l0. 752+ B1C, 760, 783, 794 T80s 730, FLUX 3I87

‘e TODs T10s T60. TESy 7504 Ta4G. 740, 730s 720« 719 FLUKX =58 -
" 7102/ . ] . FLUX 7&8¢
Cum—mmm———== SOLAR FLUX FOR £40101 TO A4C43C . FLUX 2680
OAT A SFLIO/ ) : . ' FLUX “F1}
e 7TUDe 5B3, TFUTs TO4e T13e TES5s T28se THEs TiTe TG FLUR TAD
™ T2l T37a T30 Tdre " 7dls L4 V3 DYes Floe FEdy FEL- T FLUA S63
e« T25s T23¢ T28, T20s 709, TiSe Tile 749y 752, 727, FLUX 3&e¢
e T2 . ) ' CLYX RS
e TO03, £9S5, 688, 6G2« 704, 7074 731y T12. 69%s 708, FLUX 268
e 608, 709, 715, 708, T09s 713, 721, 743, 739, 745, FLUX &7
e 763, T8O, 0624, 834, AZ7. HaE, R3I, A2R, 7TI3, FLUX 25
e T6Bls 739, 725, 733« TO0Ss T2a. TIB, T272 TO06. T22, . FLUX 260
-. Tal. 763, 773 780, TT 8y ThZ . TET Tah, 736, 737 FLUXY 3I7n
e . T39, TT79, TG9, T ES, 737 Tac, T4, 755 Tag, T80, FLUX 371
« T6Te , FLUX =72
e TT3. 753, 768, TEI, TEl, TH5H, 757, T3I7?. V52s T3l . FLUX 73
e T43. T3ls 734, T20. T19s T12, 728, T2&s T1S. 721, FLUX T7¢
« 723, 715, Tll, 725, 714, T7CSs 7T0S. 709« 698, 700/ FLUX 27=
P  SOLAR FLUX FOR €40501 YO 650831 : FLUX 7%
DATA SFL20/ ) ) FLUX 277

e TO0. 59%, 710y 7T1iS. 732, 722, 722, T29, 7T22+ Ti5. FLUX 175
e 715« 739, 699, 6%, 695, Ti6, Ti2, 721, 703, 693, - FLUX 279
e 69T, 5S08¢ 690, 6GSB, 693, TO2:+ £9%5. 715+ T10, 731, FLUX 78n
s G696, ' ' FLUX a4
e 697, 700, 702, 762,  69A. TO0S. T17.+ TLDy Tlls 725, FLUX 2R3
. 725« 710 T2a T2%, 739, 729 T3P, TH] . T2, T2T » FLUYX 7183
e T22« 718, K95, TL2. 693 £00, £97, 096. £93, 695, FLUX 1na
. &7, 3G3. 56 TCS s [, TCOI1. O, TC2. [ 3291 6499, FLUX a5
e £77¢ 591, EAT:y T15s T1R, Tlhse 709 TC24 595,  68A, FLUX —as
L] €3Gy H324 63T AE2, 57 Fe RO, 6T 3 AT, 57T F e &3, FLUX 7oz
« £82. ' FLUX 224
. &RV, EOT7 TO1le LGN, T10, 70D, COr, [ 3K 5G9, TOT ¢ FLUX el
e« 6G%, T34,. TSGY, TEYI, TT. TFasd, 733, TLy T22, Via, FLUX =an
- 703, 706 TOZ H G, 571, LR, [N LR, BRS, ST, FLUX a1

REPRODUCIBILITY O 1
HE
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FLux 3¢2

. 7027 : -
C-=—imemmee SNOLAR FLUX FOR €30%01 TO 641231 - FLUX @3
DATA SFL21/ FLux 793
. T13s  TO4. 708, T1C, 70R, 715, 7i8, T19, 7214, 7-?.'80 FLUX 755
. T30, 737« . 729, 725 T19. Th7P. HO0. A0, ARQ4 , 635 . FLUYX RCHA
¢« ©£91, 591, 590, 6 8o, 681 697 TOC, TGS T¢I Tih, FLuUX 2c?
- 720- T16. 718, 703, 716, 726 740G, THAB, T2F T27 FLUX <A
© 7'151 697 T19. T03, 702, 705 704, 718, 722w 719, FLUX =292
» FO03s . 718 T23 73'30. T4, T84, TLQ, 73S 732 T332, FLUX ¢00
s T80, - FLUX &7
. T30 T33, 727 T21 T16 T26. TIS Tltlos 704, 731, FLux 42
. ToZ ., TOT. TGCTs ra s, T 6y 703, 737 733, 731, 740 FLUX 4073
. T20, 715 699, 663 695, 312380 AQ G ABA, 710, T1S5, FLUX aca
® T39, 738, T44, TC7, 753, Tabs 738, 750 750 TaD FLyx ars
] T70, Ta3a. 755, TEL T6ES, TRZ2 . TTH . 781, 791, TT6H FLUX &75%
© 762, T4a9,. T35, 725 T24. T15, 738, 747, 751« T3l CFLUX £27
. 759/ . . S FLUX 03
C————————— S0LAR FLUX FOR €50101 TO &5C471D . FLUX &(C9
. DATA SFLUX] S ) . . FLUX &al17
e 27T 815, TS 4, T8, TT4, 777 757 749, T4l T3S FLUX 211
« 1274 7254 T2%, TZ20 724, Tl4. 712 721 715, 73T FLUX a2
o 741, T4 4, T34, Tals 731 735 768 T91, 766 726, FLUX 4132
o TTT : FLUX &1a |
. TE2 . 768, ThEa, TE2, T4l Tal. 752, T34, T34, T39, FLIEX A&15
. 7318, 712, 706 TCle 709, 7T1l4a. 71 6. TS5, 7CEs 6GA FLUXx L1+
- TO0, TA3 715 T2 727, 723 Ta b T4 %, FLUX 617
e TBL 7400 T3P T30 Fa8Be TS5 T58s 0 Tiwe "7LGe TELla FLUK 13
o TOD 726 T8 6y T F3 Y fUD s FOlse f4 Ay fods fA4 e LUK & 1Y
o T34, 721, T 25, TEds 734, T30, 718, Tl14, T1 7 712 FLUX &£2°2
. T1l4s FLux 221
- Flls 715, 712, Tlil,. 702, 710 708, TO7, 719, T34, FLUX &23
'Y T4l 73?'. 740, 753, TS5, 751, 739, 737 T4 8, 731, FLUX 423
. T37a T35, TaCs Tl 704, 700, TC2. TAS Ti2., 709/ FLUX arna
Commummmwmm= SOLAR FLLUX FOR €5C0501 TD 550831 FLUX a25
-DATA SFLUXZ2/ ' SFLUX &2A
" T22 T19, TiG, TOG, 702 717 727« T34, T8, T3S . FLUX &£327
e . 725 733, TE6D, TTe 52 3, R, ﬁ32. Q26 Lk, C70 . LY apn
. Q5] , 45, B4, B73. 831, BOC « TEL, TES. 758, 781 . Fiifx arc
. T36. ‘ ) . - . ELUY 4Lan
. T28, 758, TT4a, BOS, 806 BO7, TGS,y B3 7 8l4, BO7, FLUX a3
. T899, T84, 7921‘ TES, Tol,. TEG . TT . 828, T74. 78BS« FiLlixX &232
. 784, RO7, 828, 807, 319 Bla. BC 3. 793}_ 79D T36 . FLUX 33
. kd:1-K T82, 788, T8, TBO« Al s 34 2, EF 3, Batl., B30, FLUY A2z
« 826, BCZ, 788, 772+ 770, TaS. Ta3., Tald, 74, 754, . FLUX o5
» TS0, T3I9, T332« T 24, T23, T17 T23, T2 T34, 733, FLUX 474
. T30, 7 FLUX &37
- T42, 752 TOb, BC7, TR, 811 218, 795, T8, 782 . FLUX #7235
[ 788, 779, TH T TE9 Taa, 756, TL2. TS0 TH1 , 755, FLUX &3
. T3, Tab, 746, T4, 739, 725, TED . Ta4&T, T5 T ThE , FLUYX 'Cﬁl"
« TE3/ .  FLUX a1
Cmmmmwamswe=maw SOLAR FLUX FOR 650901 T 671231 . FLUX cap
DATA SFLUX 3/ FLUX 47
« 763, 773, 77Ss 782 AOC. T7BX. TRO, 794, TT2, TI&T, ELUX tas
. TAT 7R, 754, 7TEL, 757, TaN, Th S, TIT. 73-‘&. T4, FLUY rey
. T2, 717, 72 TES 762, TV4A . 07, AOFR, A76, RO 3, FLUY ~44
° S22, 9313, LR Q7% Tl 951, 1A, A2 6, X230, a2l FLUY &a~

- REPRODUCIBILITY OF THE
8.0-268 _QRIGINAL PAGE'IS POOR



754,
773

738
757
69 S
727
T17e
7O 3

743,

TCEs

784 .
T44,
662,
T 23
T 24
6 E2R,

T33e
T7Cy

T6 7,
T48,
688,
T332
T4a,
697y

SOLAR FLUX FOR £506101 T2

S_AR FLUY FDR

T50.
£43,
206,

775,
832G,
827
758,
ale KoY
9B 2.

10621,
G311
-G’ 3B

QAC,
G2G,
1139,

1026,
961,
99 2,
59 2.

100%,

1149

1182
G932
1147,

T78,
GOl
883,

TED
839,
819,
TES.
B 14,
GED,

1026,
910
1037,

925,
G972
1177,

102C
FES.

10325,

1045,
QG
1208,

1160,
923
1227

TT4,
QRS
A54,

ACL,
A33.
793,
748,
R71,
911,

10320,
96 3
1032,

££CE0I YO

BR6.
92
1151

1017,
Q4 Ty
1048,
1050,
1011,
12450,

11C5,
37
1263,

Cnemmem—wme= SALAR FLUX FOR €A0901 TO

‘e 745,
. P26 754,
» TEF s
M T76, 782,
. B 25, 7o),

e 20%e¢ TO0O0
e T3A3s T29
« 7324 T35,
. Ti7, 709D
. T8/

Com e e o

DATA SFLUXAY
. T93. TH3.
. 7824 BlZ2.
. GS5T, G918,
« TS5a,

. T16q TED,e

. 8735, a32.
M E5T, BAOD .
. T9T. 767,
e T80 TB3,
a 1203+ 102G
s 1104,

‘e 1069 1263,
. 939, 94 8,
. Gi7e 934,

Cor mrerme e m e —

DATA SELUXES
s 917, Q40
° P33, 326
e 1236. 1210
e 10564
a 1CA8, 1039,
e 961 ¥59,
. 35, I6 1,
« 3001 992,
e 1CG0. 1327,
e 1037, 1255,
e 1245,

e 1859Fs 1196,

25, F28.

e« IC27, 1055,
o 1209/

DATA SrLUxXe/
e 116A. 1283,
» S6hy 12303,
s 12724+ 1315,
« 1C14 4 1220,
e 1094, 11408,
« 12C3. 1LTA,
. FTL e
. NVAG, CSG 7,
e 15014 226027,
¢« 11074 11605,
. 22 A

1032,
1024,
127%.
1035,
1228,

1111,

931,
RIS
1i1a7,
Q39,

1017,
1G74.
1265
10C#,
12¢C3.
1061

1T
12075,
15 3%
1048,

1CO0%.
11206,
118¢,
10CC,
1226,
1cea,.

QT G,
1227,
1137
1105,

Ti18s 720,
I73. . 770,

792, B27,
724, 726
699, 721,
740, 7320,
751¢ *S9,
744, BL9s

660430

T7Lle TE24
1026 GBS
827 799,

221 8283«
27 21
831 A3 2.
T5%, 762,
G29s 1051,
847 231,

1042, 10238,
Q32, 952,

V013 60

F:‘.ﬁﬁ‘!l
D e e

B75, 999,

1001, QARG

1123. 1085,

101G, 959
79, QIS
1C56, 1008,
1097 1125,
1028, 1212
127hHe 1233,

1C6Cs 1715,
G511, 6B,
1302, 1334,

661231

QDT79, 959,
124A.s 12914
1993, 12329,
1019, 1231,
12803« 1275,

Q77 A2

1247 1124,
I2lze 1172,
1273, 1111,
1156« 1177,

800-209

Ti6
TE2

TRO,
733,
#ﬂqn
T4

T5G,

310

TT,
1614,
781,

3z3,
3232
Bala
TH4 ..
10734,
AT 6,

1073,
QP T,
GE g

BT R,
Q3T
1075,

QIS5
Q2.
1014,
1144,
1012,
1242,

Q77
7S5,
1326,

982,
1426,
aTn,
a4,
1135,
Qa1

1153,
11 7%,
1241,
1237,

Tr2.
TS6

3044
T 6
719«
Teds
Ta,
)%

TT4e
1755,
T3,

8209,

23 I S

TAS,
1146,
961

1293,
8390 .

-V

275,

1571,

1CHER,

ARG,
Q6EG,
O,
1078,
1215,
132%.

V64 4
1G00.
1798,

GS3.
lafi,
9345,
1735,
L1685,
997,

1i72,
1117

AT I
a2,

FLUXS
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T2C
751

P24
729
T30,
T30«
7Pl
TGZ

FLUX
FLuUX
FLUX
FLUX
FLUX

FLUX,

FLix
FLUX
FLUX
FLUX
FLux

FLux

T72»
930 .
TE3

838,
A28,

786,
111C.
Gad

S48,
I35,
“G3AL

AKG .
1155, -
1Ci6,

A58
G4 3,
1007,
1381,
10]1R.
1290,

Gad.
1016
1261

QXQ,
1ah0,
Q57 .
1 35% .
1721,

< OL7 .

1219,
1137,

A,
1573,

FLUX
FLUX
FLUX
FLIX
FLUX
FLOX
FLUX
FLUX
FLUX
FLUX
FLuUx
FLUX
FLUX
FLUX

cCYrw
Ll SRS

La LR B4
T S P

FLUX
FLUX
FLux
FLUX
FLLUX

- FLUX

FLUX
FLUX
FLUX
FLUX
FLux
FLUX
FLUX
FLUX
FLUX
FLuX
FLUX
FLux

FLUX

FLux
FLUY
FLUX
FLAIX
FLUY
e
FLux
FLUK
rLux

AafR
aaa
e
L51
452
£52
e
& GF
[N ]
LET
LS/
450
(-2
LY ot
eED
L 63
whRA
LAES
4 F A
o7
aER
Iy

-

a70

a7z
a7z
nTi
ATA
LT
L Br g
ATF7
I g
a79
& RO
481
hRE
L
R4
RS
LRFA
&887T
hB e
Leqg
aan
ANy
tap
no3
age
AOS
L-Y3
AGT
aaa
Ar:0
wer
€

LA 4

00



FLUAS

Page 12 of 17
October 1972

s 1628, 13756, 1555, 1465, 1449, 1351, 124%: 1112, 1123, 1076 FLUX F04

e 10654 1055, 11G6s 1105, 11164 1109 1096, 1075, 1293, 1151, FLUX &85

e 1205/ : FLUX =GR

Com rmmmmem——— §OL AR FLUX FOR €70101 TO 67043C FLUX =07
DATA SFLUX?/ FLUX =08

e 1284, 14304 1540, 1607 1682, 1609 1536 1429, 1447, 1456, FLUX SC@

e 1398, 1391, 1381, 13%2. 1266, 1202, 1169. 1174, 1166, 12704 FLUX -1\¢

. 1302, 1399, 1488, 1463, 1427 1543, 1583, 1562 1582 1530, FLux St

« 1564 ELUX =12

e 1516, 1435, 1387, 1373 1468, 1488, 1625, 1483, 1659, 1405, FLUX 513

e 13237, 1329, 13CCs 1252, 1264y 124G, 1222+ 12462, 1210 1285, FLUX S14

e I718. 1660 1497, 1622, 1595, 1733 1767. 1802, ' FLux =15

e 1042, 1278, 1564, 2057, 1792, 1774s 1633, 1561, 1379 16848, FLux =1¢

e 1416, 1333, 1291, 1272, 13264 1321, 1326+ 1322, 135604 1404, FLUX 17

e 1472, 1495, 1557 16194 1692, 1639 1628, 18BC7s 1784, 1753, TLUX 18

» 1676, : e e FLUX €319

e« 15856, 141D, 1333, 1252, 1221, 1190, 1262+ 1357+ 1333+ 1333, FLUX =2C

e 1311s 1258, 1263, 1335,.1241s 1261+ 1257 1237, 1267, 1271, FLUYX w21

. 1365, 1315, 1282, 12C5. 1329, 1254, 12%2. 1351 1375, 1353/ FLUx =22
Cm——m————— 5OLAR FLUX FOR E7C501 TO 670831 FLUX &p13
' DATA SFLUX3/. : . FLUX =2a
e 1266, 1318, 1283, 1253, 1291, 1228, }197. 1162, 1136, 1094, FLUX 2%
1061y 1097« 1073, 1084, 13510y 1131, 1154, 1238, 1356, 1483, FLUY 526

e 1603, 1827, 194C. 20C%s 2107, 2189, 2138 2026, 1383, 1774, FLUX S27

e 1754, ) ‘ . FLUX “2R

e 17464+ 1580, 1504, 1484, 1787, 1'30S, 1191 11014 1737, 971, FLUX =p@

., ©&0, =55, o008, 1033, 1072, 1119, 1123, 1154, 1190, 12173, FLUY 30

o Lmsn, 1nme vEEy, v3Ioe, 13y, 1378, LILE, TIET 13EA; 1221 E1 v =31

e 1250 1257, 1296, 1272, 1237, 1165: 1160, 11160, 1997, 105F. FLUX <3P

e 1C71.s 1261, 11372, 12Z3. 1276, 1301 1296, 1213, 12364 1355, FLUx =23

e 1402y 1324 1618y 1765, 195%¢ 1999 2132+ 2131+ 2157 2116, FLUX ®=3&

» 1BR3, FlLUX =75

e 1766, 1667, 1635, 14%3, 1554, 1554, 1502, 1434, 1412, 1357, FLUX &4

w 1262 1339, 1375, 13C)e 1274, 132%¢ 14834 1571+ 17234 1729, FLUX =37

« 1788¢ 1785, 1783, 16%9, 1708y 1720 17124 1695 1727+ 15640 FLUX =2A

s 16577 LUYX =39

Com v e SOLAR FLUX FOR £70901 T2 671231 FLUX can
: CAYT A SFLUXZ/ FLUXY T4a1
e 160S. 15564 1470Cy 14C%, 1387, 12338, 1284, 1739, 1315+ 1336, FLUX =42

o 1318,y 1317, 1276+ 1282, 13046, 1268 1267, 1237, 1277, 17306, FLUXY Fe3

e 1765, 1246, 1238, 1318, 1341, 1324, 1373. 1346, 1317, 1317, FLUX fae

.. 1397, 132 1315, 1263, 1257, 1299, 258, 1215s 1221 1273 FLUX =a&5%

e 1365, 1354, 1302 1273, 12726, 1187, 11735 2133, 1193+ 1312, FLUX €&aa

w 1301, 1373, 1394, 1413, 1421, 1482, 1611+ 1770, 1638, 1535, FLUX TaT

e 1486, . . . FLUX Fag

e 1403, 1309 1375+ 1305, 1218 1196. 1131+ 1128, 1111, 1173, CFLUX Faco

e 126414 1327, 1347, 1363, 1429, 1513, 1539. 156G, 1667+ 1660, FLUX €50

e 1614, 13724, 156F, 1525, 15a7: 1579, 155%. 1572, 1503, 1435, FLUX =51

e 1600, 1115, 1205, 12063, 1216, 130T, 1274, 1206, 1707 1277, FLUX &3

e 1765¢ 1391, 143C, 1523, 1A43, 1813, 2520, 2124, 2¢54. 2015, FLUX %57

e 1780 1323, 164G, 1529, 1594, 1653, 1772, 1B&1. 1765+ 1589, FLUX ©=a

o 15259/ FLUX =85
Cuw—m— SOLAR FLUX FAR €40101 TO 680433 FLUX F&¢@
DATA SFLJLD/ . : : FLUX &7

« 1716, 1718, 1793, 1833, 1912, 2097. 2239, 2302. 2220, 2C83. FLUX £&q
2C25, 1799, 1972, 10AT7)s 1765 IR0, 1574, 13RS 1416, 1373, FLUX &&a

REPRODUCIBILITY OF THE
ORIGINAL -PAGE IS POOR
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C==—-

Cm ===

4 8 A& & & e

.....‘.I.!..ﬂ‘e

« 1325, 1357, 1379, 1486, 1601,
e« 2391,
¢ 2%8l, 23530, 2443, 2263, 1914,
+ 1557, 1591, 1491s 1457, 14183,
s 1405, 1318. 1565, 1660 1774,
e 1678+ 1574, 19508y 13ES, 1378,
« 1283, 13C4, 1278, 1272 1253,
e 1400 1322, 1455, 1S54%, 1560,
« 1553,
e 1438, 1431, 1371s 1317+ 1231,
« 1284, 1827, 1419, 1382, 1200,
o« 1234, 1156, 1117s 1173+ 1199,
—————— SNLAR FLUX FOR £30%01 T
DATA SFLU11/
e 1448, 1332, 1563, 1545, 1560,
¢ 1335, 1273, 1283, 1332, 1418,
o« 1646, 1903, 1857, 1826, 181C,
¢ 1489,
e 1520, 1354, 1438, 144, 1383,
o 1465, 1434, 1434, 1355, 1397,
1572+ 1546, 1636s 1575, 1540,
12B3, 1203, 1172 11€2: 11394,
1628, 15A1, 1556, 1552, 1a79,
12330, 1390, 1461, 1527, 1582,
1347,
1342, 1342, 1409 1355, 1359,
e 1507 15616 1708, 18°1, 1857,
e« 1586, 1538, 13277, 1308. 1242,
« 1235/
—==m=~ SOLAR FLUX FOR £30901 TO
OATA SFLUL2/
1295, 1342,.1428, 1832, 1396,
1525,y 1340, 1536, 1467, 1357,
1336, 1275, 1268, 1420, 1581,
1365, 1363, 14592y 1461+ 1479,
1339, 13569, 1272y 132l 1370,
1633, 1848, 1670, 17323, 1717,
1598, .
1534+ 13154 1461, 1407, 1329,
1326, 1293, 1315, 1313, 1338,
1338, 1310, 1322, 13az, 133,
1402, 1999, 1496, 14723, 1466,
1436, 1399 1315 1343, 1341,
1671, 1873, 1463, 1540, 1553,
13967
——==== SOLAR FLUX FOR 690101 TD
DAY A SFLUL 3/
e 1399, 1521, 1431, 1545, 1625,
« 1085, 1631, 1572, 1533. 1541,
e 1319, 1339, 1248, 1300, 1341,
. 1264, .
e 1293, 1332, 1391, 1372, 138g,
e 12979, 1245, 1262, 122, 12an,
e 1692, 1247, 2014, 2C53, 2071,
e 16%5¢ 1522 1678, 1473, 13=g,
o 1367, 1135, 1340, 1362,

119,

L1740,

1722,
1425,
1339,
17360,
1282,
1568,

1251,
1419,
1143,
600831

1485,

1507,
1771,

1ace,
13az,
lagz,
1201,
1465,
1S4a,

1GED,
17Cl,

118¢,

6R1231

YU N
-

A

h ry g ()Y & 0>
-

s b b e et ek
~ 4 i
pr ~oth

1314,
127&,
1352,
1429,
1270,
1540,

1746,
12

1202,

{TRE,
- HPEAAR
1547,
I G0,

1759,

8.0-271

189G

1542,
1396,
1757,
1314,
1252,
1692,

1247,
1322,
1151

1454,
1655
1799,

1522,
17395,
1474,
1357
1435,
14667,

1395,
1622,
1145,

141 i,
1215,
15749,
1469,
1425,
17283,

1291,
1455,
1341,
140 2
13222,
1535,

6C04 30

13304
14514
1315,

1373,
1333,
1571,
13R7,

2701

21390,

1515,
1352,
1757
1261,

1322,

1971

1327
1277
1284,

1218,
1784,
1591,
1546,
14732,
1423,
1471
1352,
1436,

1418,
1558,
1134,

1494,
13287,
1593,
141 H”,
1476,
1710,

1331,
13F3,
1298,
14193,
1329,
1597

1831,
1453,
1296

134>,
1Ty,
t3Ins,
1373,
2129,

2207

15317,
1375,
1574,
1223,
1301,

1562,

1ali.
1253,

1289,

1394,
1353,
1309,

1490,
1475,
1391.
1536,
1353,
14432,

1467,
1598,
1217

1494,
12713,
1540
1373,
1337,
1911,

1354,
1413,
1292,
1456,
L41 T
1a72

1433,

1316,
1292,

19273,
1300,

141 3,
2109,

FLUXS
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2291

1557
1376,

1231«
1296
16723,

1428,
12726
13287 .

1397,
1336,
1513,

1479,
1515,
135G,
1573,
133G,
1385,

1466,
1599,
1255,

1562,
1274,
1483,
1346,
1555,
1629,

1352,
1351,
12R5,
14RG.,
1437,
1432,

16223,
lzac,
1261,

1294,
1591,

1378,
2137,

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLux

FLUX.

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLEn
FLux
FLUX
FLUX
Frux
FLUX
FLUX
LU
FLUX
FLUY
FLUX
FLux
Fiux
FLux
FLux
FLUX
FLUX
FEUX
cLuUx
FLux

T FLux

FLux
FLUX
Fix
FLUX
FiLUux
FLux
FLUX
FLux
Frux

CFLUX

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLux
FLuy
FLux
FLux

e50
LY
[ s
L S
FFL
EEF
TR&
=g
L]
E.f_\Q
e7¢
|
LA
s7c
e7=
L 3
€77
=7ea
7o
can
ﬂﬂ!
epp
Ca
cR
Fps
EQg
TRy
€ag
BEE D
[ =N el
‘Q!
:‘c.v
o
coe
ene
cCcy
ecn
ﬁf:':c
eor
any
£0p
Fon
Fra
£rs
S
£z
fC'—'l
£
e
ALY
13
L

LRI~



BATA SFLU14/

« 1250,
e« 1501,
e 1707,
.o 1119,
e 11,33,
s 2466,
¢« 1397,
v 1892,
« 1581,
e 1157,
a 3167C,
e 1757,
+» 13255,
e 1167,
e« lE3B/

2225,

1914
1355,
1478,

2056,

18948,
1725,
1441,

1954,

1773,
1754,
1447,

1811,

1757,
1812,
1477,

SNALAR FLUX FOR €90S01 TOD

1278,
162 34
1774,

1212
2367,
1331,
1621,
1514,
1151,

1525,
1286,
1210y

13149,
1541,
1728,

1334,
2287,
131a,
1675,
1451,
1165,

1888,
1231,
1332

13<S5,
1577
1714,

1569,
2235,
1289,
1652,
123471,
1157,
1929,
1175,
1463,

15641,
1588,
16AS,

1778,

2C 35
120 2,
1&£6&.
124a%.
11 TR,

1877,
115%,
1as8,

Cm=—=waem=ae SOLAR FLUX FDR £390901 TOD

DATA S
. 1563,
« 119D,
e 13272,
L ]
.

< g e
Awanry

1301,

« 1173,
. 15187

DATA s
1502,
1601
1770,
143s,
1346,
1743,
1911 .
1757,
1€£61,
1497,
1493,
1&£28,
2¢ G4,

¢« 1563,

C— - — -t oo

DAT A S

*« 4 & » & 5 &

- &

L ]

FLULISY/
1592,
1207,
130%

L e T IV
LI ARV S

1280,
1342,

1389,

1223,

2253,
1315,
1223,
1530

1505,
1259,

15¢7,

. ¥ oAy
parerayay

1151,
2045,

1256
1341,
2007,
13&9,
1327,
1529,

- »

e ph B s P
P LR AN W |
NG aone
- w3 id WY

-

2040,

1300,
13793,
1357,
1333.
1359,
15356,

SOLAR FLUX FCR 7C0101°TO

FLU16/
1345,
1716
15085,

1331,
2210
1330,
1730,
1544,
15303

1571
1745

12R&,

1371,

1729,
1c3a,

1237,
197 &,
1839,
167 3
1528,
1649,

1635,
173523,
1201,

1315,
1719,
142h,

11G4,
19&2,
1AE9,
1652,
14773,
16649,

"17Ca,
1723,
13C1,

1265
1800,
1495,

1210.
201 6.
179€s
1A/08,
1449,
1672,

1794,
1636,
12aA,

SOLAR FLUX FOR 730501 1)

FLUr7/

8.0-272

B ot R

1912« 1777,

16264 1542,
16714 1%47.
1437« 1352,
690831

13682, 1298,
1554, 1641,
L6374 1535,

1964, 2222,
17487 13724
1172, 11a2.
LCS2s 1667
1261« 1242,
1152 1263,

1719, 1631,
1122, 1079,
1564, 1673,

691231

1387, 1283,
1342, 1333,
1€ad, 151
1154, 1}
2046y 2

1319, 1358,

1488, 1601,
1753, 1723,
1234, 1207
1369, 1wdl,
1510. 1369,

700430

1176« 1130,
1743, 180hA,
15644+ 1530

1319 1394,
19323, 1939,
1783, 1769,
1673, 1534,
17390, 1337,
1664, 1592,

1¢29, 193a,
17224 lua8an,
1353, 13930,
To0231

1775,

147A,
13608,
1349,

13285,
1e2 4,
1u32,

2234,
1539,
11”3,
1652,
113G,
1351

1593,
1052,
1715,

12414
134 4,
1827,

T
P

1288,
18736,

1304,

ATT2

150 F,
1121
1dal,
14GC,

1133,
1794,

1620y

1526,
1977,
1721,
1729,
1335,
1539,

22 il
1419,
1486,

1319,

1438,
lata,
1282,

1384,
157 A
1226,

2358,
1375,
1228,
1558,
11721,
1371,

1455,
1339,
1776,

1173,
1315,
1309,

1aS8,
1725,

1277
1352,
1415,
1161
1472,
1534,

1166,
1753,
12372,

1541
17835,
13% 4,
1202,
149731,

218G
1157,

.15610

FLUXS
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1829,

14R9,
1493
1291/

1377
15G0.,
1167

2435
1449,
1368
1644,
11544
L1470

1393,
1G85,
16G56¢

1166
1355,

1aTo,

a <t
.-

1619,
1617,

1228,
1239,
1265,
1138,
1542,
1579,

1345,
16864,
1 S4E .

1703,
1965,

1583,
1411,
14904,

2247,
1312,
1533,

REFRODUCIBILITY OF THE

ORIGINAL PAGE IS PQOR

FLUX
FLUX
FLux
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

FLUX

FLUX
FLUX
FLUX
FLUX
FLUX
FrLUX
FLUX
Lo WA )4
FLUX
FLUX
LUy
FLUX
FLUX
FLUX
FLUX
FLUY
FLUY
£
LUX
FLUX
FLUX
FLux
FLux
FLUX
FLUX

CELUX

FLUX
rLux
FLUX
FLUX
FLUX
FLUX
LU
FLUX
FLUX
FLUX
FLUX
FLUX
FLux
FrLux

FLUX

FLUX
FLUX
FLUX
FLUX
FLUX

£16
k17
£18
£10
£20
f21
£22
£23
f2a
625
€Pe
27
FPR
FAe
£30
£21

37
3R
FTa
LAY
-3k
637
38 .
£39
(]
A
a2
foz
& A
a5
)
a7
FLg
FaQ
AR
£85y
A2
53
L
rEG
ESE
FS7
f‘;q
£F5Q
£50
FEy
&2
A6
£Fa
ARS
£ E R
FET
FEY
FaG
L3 &l
7



« 1595,
e 1762,
a 1743,
1652,
1456,

1606,
17393,
1377
1506,
e 1815,

e 1349,

v 3272,

e 1428,

s 1545/
c--—_---———
DATA S
1541,
1344,
14G4,
12R7,
1428,
1365,
1686,
1433,
1555,
1633,
14 ba,
« 1726,
« 1463,
. 1333/

‘ [ )

. & w

e & 5 8 & 8 W

DATA &
¢ 1305,
« Y1490,
e 1787,
s 1701,
s 1650,
e 1COT7,
s 1361,
1252,
1093,
1126,
1029,
1C05,
1241,
s 128B%2.

DATHA S
. Q53.,

a 13527

e 102D,
e 1116,
s 1101,
L Q60 .,
. T52.

- 1E€95,y

1607, 1636,

-

1679,
2n673,
1606,

13229,
2092,
1493,

A e

1216,
1690,

1284,
16G1.
1365,

162 3
11830
1558,
1345,
140 2,
1686,

1475,
2000,
127 %
119,
1S41.
1240,

¢l TI

1461,
1537,
1686,

1447,
1171,
14&4,
1137,
113 3.
1032,

1083,
14GC,

1623.
1303 1G31, 19€7%,
1723s 1637 1626
1a18, 4334, 1317,
17174 2C02. 2G7T4.
1501s 1437. 1423,
1890, 13946 19EC,
1354, 1307, 1263,
15638+ 1587y 1647,
1285 1279 1273,
1769y 1497, 1677,
13174 1462, 1402,
SOLAR FLUX FOR 7920901 TO
FLU13/7 .
1357+ 1632, 1633,
1261, 1201y 1217,
1552, 1616 15S€CS
1254, 1260, 1373,
1354, 13184 13473,
1350, 149C, 1612,
15'310 1532, 14Rr3,
15C1s 1791 18E4,
13420 tacdday 133u,
1384, 1481s 19540,
1784y 1643, 1546,
1368, 1321, 12464,
SOLAR FLUX FOR 7101
FLI19/
1242, 13474 14602,
1305, 14381. 1529,
1306, 1A29: 1772,
1605, 1547. 1486,
115, 1132, 1l1a3,
1435, 14324 1475,
1258« 1217y 11£73,
1153 112%. 1117,
1124, 1082 1078
1976+ 1090s 1077,
12974 1396y 14 1C,
1205 1175, 1061,

10AC,

SNLAR TLUX FOR 710501 TO

cLu2% /s
I9h. 1062
L3022y 1250,

G4, 897,
i¢e3, 10782,
33, Qaiv,
Q4. Q4 Gy

1126,
1227,
AEB .

1077,
Qaz,
1C<3.

1179,
1183C,
23,

1062,
Ot 3.
11C 1.

8.0-273"

1633,
206C.,
1628,

1200,
1986,
1514,
1 AGa,
1214,
1763,

280,
1625,
1357,

701231

1615,
1184,
1559,
1282,
132435,
1871

lacao,
1935,
12s 3.
1675,
1467,
12273,

710430

1469,
1564,
1649,

1437,
1295,
14320
1051,
1145,
107R,

1073,

173946,
10a8,
710831

1236,
1161,
G37,.

10,

aen,
1157,

1624,

1770,
1552,

1345,
1906,
1A20,
15A3,
1203,
1359,

1222,
1516,
17372,

16544,
11509,
1350,
1333,
1315,
1918,

1576,
134 1.
1351,
lohby,
1463,
1198,

1502,
1553,
15867,

1334,
1326,
1450
1332,
1151,
1035,

1132,
1399,
1217,

1311,

11232,
1239,

1215,
AERCE B
1225,

1567,
194 6,
1533,

1342,
1818,

1609

1604,
131900
1821,

1319,
1490,
lal 6w

15569,
12C 7.
1445,
1a2 0,
13RS5,

1902,

1411,
1931,
1453,
167 5,
1516,
1173,

1491,
1693,
1662,

1222,
13C4,
13A5,
1040,
1iaz2,
1662,

1101,
1272,
975

1327,
1112,
o,
10t A,
54,
1711,

15409,
1974,
1285,

1382,
1751

158D,

1a4B4,
1359,
15910

13283,

1454,
1487

1572,

1347,

1387,
Fva G,
1330,
1890,

1410,
1365,

letis

1/71%,
1524,
17234,

1528,
1658,
1507

11C4,
1385,

1045,
1791,

1034,

1089,

1134,
958,

1383,
l'jqnl
12859,

1n04a,
D44,
1411,

FLUXS
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1628,
1839,
1637

1455,
1423,
17483,
1438,
1364,
I15A] «

1373
1486,
1490

1439,
145609,
1327,
1478,
1372,
1752,

1478,
1737,
L1325,
1709,
1556,
1230,

1521,
1692,
1630,

1095,
13682,

1070 .
1CA3,
1059,

10948,
1368,
a8/

1358,
1Na0,
1123,

ATS .
QI
1423,

FLUX
FLux
FLUX
FLUX
FLUX
FLUX
FLux
FLux
FLUX
FELUX
FLUX
FLUX
FLUX

FLUX
CFLUX

FLUX
FLUX
FLux
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
cLux
FLU&
ELUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX

CFLUX

FLux
FLux
FLUX
FLUX

" FLUX

FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
FLUX
ELUxX
FLUX
FLUYX
FLUX
FLUYX
ELUX

&7 2
£73
£7a .
TS
€7A
nl7
AR
FTS
e
FAR1
[ Rl
[ =}
FR4a
FRS
~A A
FE‘_?
ERe
FRC
£GQ
AT
£92
EQ7Z
G4
FG&
FOA
~O7
3 2t
-~}
T
Bl
Tee
7oz
oA
A
706
TC7
Tom
702
71¢
EAD!
712
71
714
715
714
ks
Tlg
Ty Q
Tan
721
e
w2
24
TR
‘7_')5

T27



1451,
1C87.
1136,
1132,
16097,
e 1047,
e 1503,
s 953/

DATA S

‘- 903

Cmmmm

c.- i e

. o a8 »

e .893,
1082,
1146,

945,
1193,
1062,
1095,
1Cas,

1149,
1163,
1222,

« 1357,

a 1C&R/

1394,
1096,
1157,

1092,
1921,
1512,

SO_AR
FLu21rs
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K FMODEL

S

DESCRIPTION

FMODEL‘iS a BLOCK DATA routines which contains the
geopotential model information. |

The storage of the spherical harmonic coefficients,
Cnm and Snm’ is of particqlar note. Because for physical
reasons m < n, the set of Cnm and the set of Snm each
require only half a column mere than half the matrix. To
conserve storage, both sets of coefficients are stored in
the same matrix. This storage algorithn is illustrated in

Figure 1 for the case of 30 x 30 model used in GEODYN.
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0= TeTol24D=1 39~ 57571190~ 13,CaBPA201D0-13+~4158330D«14&40s2718420=13,F00 212
e—e1390810-11,0429086550=11+0+725190C0~11,0s708604D~114=el174166D-10,FMOD 214
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s 0o D . B PR +Dae O ' 00 X 2 Oa sFpL 204
‘_U!O v Culd s Ce O Qe O o e er Q0 225
ede O - U0 +Co O e WDt D0IEID-1]  FUOR 225

e deS30LTTO~114=ea2000090-11 4,01 B3AEG =1 04=¢ 5310323 0~11,0.223707D-10FHO0 227
e =2 23T =104 Can0bECTa = 1010222284 0=10+~ e 2416700~ 00,—41 E2H0aD=03,5400 228

0D EabE30—054CoTloELEYI-0lCa 0 10e0 + 0.0 JFMOR 2PY
CATA CS30/ . “TEMQD 230
2 0.0 +Ce0 +0e0 100 0.0 WFMOD 231
«DeQ ) WL oD v De O De 0 21 0e 0 b fFMOL 272
aUa8 .. 20 a0 +Ca 0 1 0e0 2 0eBETIGAD-10,FA0D 232

evel1232330=10+Ce3040E700-11,—eBESISAE=104320A0500-06,~20Ca0500~09,FN0O0 234
e s AU CLLS =05, = b T 20T 230= 09, 0 LI 20500 =0C 4~ p3302.500-03,043252T10-05FHCE 235

e — e PELEI AP =031 -eG24 32730003 C0e 1 GSA60C~004040 v 340 sFRch 23e
“DAYA C551/ i Euor 237
+0s 0 1 Cel 100 W00 +0a0 : WO 235
s0e 0 «Ca0 +0a0 +0e0 v0a0 fFMGD 23¢
200 100 T s 0.0 2040 v 0.515601D-0F,FMOD 240

o= £ 235d0U—~051~e16503100= 034 Ca7C5093L~0C 00 I5CE54D=00 1 et TERFIO~0EFMOL 261
e e CEl 3430081 ~a535516270~C2,0.6G1077C-0u40e LTSE2I0-07,=eA 375890 -07FH00 242

e= 45870222207 Csl37564000=0C1=e 216784 C~-06s~e 6305220-004040 AFEMCD 263

CATA (3327 ) FMDD 2a¢
200 +Ce0 ' +Co 0 _ 1040 _ 1040 fFMOD 205
-_{).0 200 +0a 0 . 2 De D 100 FAaL 206
¢Jel t 0.0 » 0 O e 0e 0 1 Qe ITSACAD-OT FHOT 247
a0 20+ 0280~ 070025100300 =07 200131520074 = 175503D=07 104173023007 ,~1030 2=¢
A= s B2 2230 =07 1 =21 0LGLIBUD=07 041 76S7AC~07 4 CeBab61T0=0740eR2GE62820~07 720D 246
= e B3 AUTD =0T 1= 4B 262500~ 064 Ce2E053%40~0640,0 ¢ 0e0 JEMID 250

CATA (54837 FvOD 201
000 1o s 0e O .. 100 Qa0 sFMOL 2352
eDa O XYY s O O s0e 0 : s Ual o FGT 253
sla Q) Ul ra PRI RS s Vo U 2 FMID 239
00 +0e0 v0a0 +0e 0 : 2000 +FMOC 255
10D s Ve O 100 100 +0e0 WFMOD 236
«e0e 0 Xy +0e0 2000 v 0e0 sEMOD 297

END ' . . FMOD 258
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HAME GEODYN

‘PURPDSE B BLOCK DATA TO STORE DATE AHDASDURCE TAPE NUMBER. OF
THIS VERSTON OF GEODYH :

COMMON BLGLCKS

GEQODYN

BLOCK DATA GE0D
IMPLICLY &SALYE (A=HeD=2) GEDD
CENMNON/GEGOYN/DOATE (S . . GEOD
GATA LATE/'  GEODYH',*{720C2B) 1,¢ SCURCE ¢,'TAPE 1,932507D Y/ GEOD
END ' GEGQD
REPROD UCIBILITY OF '
. ORKHNAL THE
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GEQIDH

aThis subroutine performs two functions critical

to the ﬁroper evaluation and estimation of surface density

potentials.

1.

GEOIDH alters the nominal Cartesian coordinates
of surface density sub-blocks in such a manner
so as to place these sub-blocks on the equi-

- potential surface defined by the Earth's average

global potential as computed by the function
AVGPOT,

Also computed are the coefficients interrelating
all surface density values such that adjusted
surface density values are constrained not td
conflict with the potential defined by evaluation
of the spherical harmonic expansion below some

specified maximum degree and order.

"“The GEODYN Sysfems Description, Volume I provides

a thorough description of the physical and mathematic‘

function performed by this subroutine.

' OF THE -
RODUCIBILITY
Iég SINAL PAGE 18 POOR:.
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NAHE

PURPOSE

CALLING SEGUEQCL
syMaa TYRE
AREA ZOP .
(1}

CENTER  DP
(3413

DENCON DR
(NCCNST, 1)
SURRCUTINES USEC

CCMMON BLOCKS

INPUT FILES
LOUTRUT FILES

REFSRENCES

GEOIDI
Page 2 of 6
Octqber 1972

GEoIDH

IO POSITION SURFACE DENSITY LOCATICHS COMN GEOQILID -
SURFACKE AND CCHPLTE MATRIX OF CONSTRAINT FOR
DEHSITY ACJUSTIENT

CALL GEOICHIAREA,CENTER,D:ININN)

CESCRIPTION

INPUT £ DUTPUT -~ SURF ACE DCMSITY SUB-BLOCK AREAS
INPUT & OUTPUT ~ THE CSODCUNTHRIC COOHDINATES OF THE
' SUS~BELOCK CENTERS
CUTPUT — COZFFICIENTS RELATING CONSTRATINED
AND URCONSTRAINED ADJLSTID SURFACE
DENSITIFES
CLEAK EGRAV DNVEHT AVGPOT
CSLIM CPARAM FMSGEL INITBK INTBLK
xy2 VREBLOK
AONE
NONE

.

YGEQDYN SYSTENS CESCHRIPTION®

C INITIAL [Z2C

VOLUNME 1 = GZCDYN DOCUMENTATION

SUBROUTING GEOIDHI{AREALCENTER«DENCUN)
IMPLICIT REAL*E (A-H.0-2)

LOGICAL CMPGPR

INTIGER UL INMIT

COVeLE PRECIZICN MOCDEL

G0l
ool
GED!
GEO1

GOl .

OIMoNSIUN C (1) 14F tA(I#-prTEQ(3.l)-FCT(3).0 NCOV(NCUNST.I):INDS(A)G o1

COMPORNACSLIMALLIMETO(I JULIMITE31) GEO1I
CCOMMIN/ TP ARAM/RSTA NMAST oNSTEST eHI TN MHTAS,NGPCL s NGDC 2, NGPCOM, GEO1T
- RCSEST o CMP ORIV IMYI LI N2y KDERGNOBERST A MNTIDS T NTIDEN, IRNRIISY, GeEnl
. . NCCNST o WOLCMS GEOI
COMHUNAFMUDEL Y TNCEX 1 TNDEX 2« INDEX3 s INDEXG$CS{20433),MODZL(E) G=ZO!
CCMMUNAINITERZIGI{SO ) +NOTIST NSWI(H) GEQI
S COMHACKZ INTOLAZTHIDTY s THOT2 , THET2S5 ., CH L AS L, AESO.DUMLGD) GED1
CGVHUN/AYZ/KYZ(E)-R-PSO-ISAT.IFO:CE(E) GEO!
COMMON/VROLUK/XYSO yCOSLAM{ 31 s SINLANMIITI ) W PRPPSTI W PLAMDA, GED]
. P{Z3,30 ACRN{IO0)TPSIN{2S]) GEO1
EQUIvALENCE (D1 ) «SINPSEPLIv1 11 {CCSPST.P{2,1)) GEO!
_ o : GEO!
NOTYIST=0 GED1{
THGIG=0.000 _ YYY q&{b GEQI
?B,ODU OB 18 PoOR
RE PJJ AG
ORIGIN
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[ ° [

INDEXZ=iHDEX] =1 6oy 56

NCENT =4 & NUEN - GE01 57

C COMBUTE AVmiAGD wLULOAL GHAVITATIONAL POTZ NTLAL GENL €8
REFEJTIZAVLICT (£5) - GEOl 59

T CALL CLUAR(CERCON, 25NCONST  KDEN) o ' GFOI1 60

C CALCUL ATz HUTENTIAL AT EACH SUE~HLOCK ' . GEDY Bl
CC 1000 L=1 NCENTR . G601 &2
XYZ(1)=CbmMTER{1sL) GEOD &3
XYZ(21=CENTCER (2L} . - GEO1 54
XYZU31=CENTER ZaL ) T Genl 6T

C EVALUATE LAEULENUKe FUOLYNGMIALS ' : o GEDl  6&
CALL LGRAVITRETG.RASAYVFCT) GzZol 67
THCTZ2u=Re (THOT L34 COSPST 1422 ' ] ' GEDT 68
TSLNC=0.00D0 . . GEol €9
SUM=0 000 GEnyr 7o
Fh=140D0 : _ ' GEOol 71

€ SUYM TURMS UF POTENTLAL . ] ' , “GEGL T2
CO 100 KC=2, INCEXZ - T e e o - - o G0l 73
NS=31~NC - : GEQl  7A
FAZFN2.0D0 , - : GEDI 7E
FR=ACRRI{NC) GEQI 76

HUL =MARO(ULIMITINC Y1) ' . ' GEOQI 77

DI 50 MT=1.KNJL . _ GZ01 70
M5=Zq=-MC - . : GEDI 79
FLlsFRsP{MIsNT) " GFD1 FO
F=Fnr=f1 GEOI 81
CCS3=CSINCy ¥I ) ECOSLAM(MCI+CSINS e MSEESTINLAM{MC) GEQT z
SUMUZSU0+F 1 2 CCSS . [} qa ] 23

50 SUNZSLM4F#C{SS ‘ _ 6ol i
100 COATINRUL ) LEULl s

€ CALCULATE PUTENTIAL LIFFERENCE ABOVE GECID GEUI HE&
YOo=CMAR+SUMO . : GEQYl 07
POTCIF=0+500FR4THDT2R UG ~REFEOT GEQl arn

€ CALCULATC PAKTIAL CF PCTENTIAL WITH RESFECT TQ HEIGHT - GCOl &3
PAREGT==THOTZ2RA[UO4SUM) /R : GEQI S0

C CALCULATE NiW SLc—ELOCK HEIGHT GEQL o
CR=E=FUTOIF/PARFCT : - GEQl a2
RNEK=R+DK GEOI 63

€ CORRECT SUu-olUCK ZREA . GEDI 94
AREA(L)I=ARCA{LI®{RNEW/R) £%2 ' GEQT 9%
RCL=RhEHECOSHE ] GEQ! . 9¢

€ RECALCULATE X+Y+2'S% DF SU3-HLOCK . ‘ : GEQ! o7
CERNTERC]I +L)=RCLACOSLAM( 2} , GEOCYI 93

CENTE {2, L1=RCL*STIRLAM{2) GEO! ©o
CENTER(3 L I=SRAEWES INPS] ’ . ' GFOLl o0
INC=(L+3}7/y : : GEOI 101
NCLH=O ' . ' GEDI top

A=ARE ACL) . . ) ' T GEQI 1023
CRASRNEW/AE ' : GEDY 1to¢
GEN=1s 000 GeEQl 10c

c COMPUTE CCONSTRAINT ECUATIONS FOR SURFACT DENSITY ADJUSTMENT GEDT 106
DY SJdu N=1..hDIONS GEOY 107
RN=RAN*RA . ' GCOl 100
ENAZRIEA A GFD! 10%
Nl1=h+1d ’ Y ) GEOI 110

DO 500 HMli=14N] ) GEOL 111

8.0-286
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1000

NCChahlJdN+1}
HNFASRNAY LML o M)

GLOIDII

Page 4 of 6
October 1972

DENCONCNEON G LAC) =DENCUON INCOR s INDY4RAPACCOSGLAM(ML)

1IF{rL olwal) GU TO 00
NCCRh=RhCUNTL

CENCONINIONG INCI=DENCONINCONs TND Y +REFAFSINLAM( ML)

CORTINUL

CONTI MWL
IF{RUENSToLCeC )} RETURN
NACJ=RUENST =NCONST
KADJI=NADJS+ Y

C INVERT SQUARE ScGMENT CF CONSTRAINT MATRIX
CALL CT\VEHT_ (RCCNST W DENCORNL Y v NALJ 1)y RCOKST 4 P}

LV=;
TFENDEMHGT o NOERST ) LHM=4
INGS(1)=1

INDS(2)=NACY
INCS{3)=NDENST 41
INOS(&)=NIEN

C (CMPUTE CLEFFICIINTS RELATING "CONSTRAINEDC AND UNCONSTRAINELD ADJUSTED
C SURFALET LENZIT!ES "

& i

[
[4 3]
€r &

CO 2500 L=1,LkF,2
Kl=inesiv)
K2=INDS{L+])

CO 2500 K=K1.KZ -
0 20060 I=1.WCIKST
A=O-00L0

DD 1500 J=1 s NCONST
J1=U+MAD I

ASARLENIONO I DL TDENCTHNOI WK}

DO &£500 I=1+NCINST
CEANCUN LR 2=C( 1)
RETLRN

END

8.0-287
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GENT
GEO 1
GEO!
GEO1
GEOQ!
GED1
G6rot
GCOl
GEN
GEQ]T
D
GEOL
GEOI
GEDT
GEG1
GLD1
GOl
Grert
GEO 1
GEN]
GCO1
GEO1
GED!
GEOo1
GEG!
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GEQ!
e
GEGI
GEO1
GEN1
GED!
GED!

112
t13
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1t
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110
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1272
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( ENTRY )

CALCULATE PARTIAL

OF Dot s
INITIALTIZE TENTI
LILT T (_}U'(

Heigny
CorpuTE ANERAY CARLCULATE
GlLosaL ' ' , NE W

GRAVITATIO AL }
LU -RLCC K

PotenmTA L ' ) ' )
WeETsadr
CALCULATE
POTENTIAL fﬁ ' CuRRESLT
CAcH ' - Su-BLeck.
n B L B L A - . . _ AR EA .

EGRAYV
EvALUNTCE
LEGENDRE

fRECALC L NTES

.KJY’Z‘S . N .

PoLymam IIRLS |
| - lal B
REPRODUCIBILITY OF THE 0B . i e
ORIGINAL PAGE 1S5 POOR
SUM TERMS | L

CONSTILATNTS FOR
. SOLFAcE DPENSITY
PotenTIAL ADFCLTMENT
CQounTrorS

OF

CALcuLATE

‘ T D MNNE T
FPoTemaTr ne MM RT

TINVERT SQunne
!'-.L"C‘ e AT C
Coaly AT NT
P feir x

PIVfCeenCe ARGV
GECr>

Lt
I

8.0-288.




CLOMPUTE
COaErFILLO NTS
RELATING

ConsTRATMED NIND

VRCORNSTRRTRED

[NPIesTEp surrace

PENSTTIES

REPRODLKHBHJTY‘OF

GLEOIDN ,
October 1972

THE

ORIGINAT, PAGE I POOR
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NAME

PURPOSE

CALLING SEQUENCE
SYMBOL TYPE
NSTARD 1 .

SUBRUUTINES USED
COMMCN BLCCKRS

INPUT FILILES
CUTPUT FLLES

SCRATCH FILES

FEFERENCES

SUEROUT INE CGEOSRDINSTARD) §

GEOSRD
Page 1 of 16
October 1972

GEOSRD

1O READ DOBSERVATION DATA
PART IALLY

IN GEOS FORMAT AND
PREFROCESS THEZ OFRSURVATIONS

‘CALL GEOSRDINSTARD}

DESCRIPTION

INPUT - NUMBFE IR OF SfATIDNS THAT YERE RIEAD FROM
CARDS

CLEAR2 RANDWE DINRAD ZQUATR SATCLC

RNUMEs 2 NUNHR A BI1AS SATCLZ YMDAY

01F :

APARAM CGECS FRC QLK CTIMC CEPHIM

CPARAM CSTINF ST ANUM CONSTS INTBLK

S1GELK TPEALK SEFBLK

IDTAFE ~ INPUT FILE NUMBERS

FRINTER

LATP - 10

I1sCcrR ~ 11

tGEQCYN DPERATIONS DESCRIPTION® =
VOLUME 3 = GECEYN DOCUNMUNTATICKN

ARPENDIX C

Bl PR

G¥os 3

IMPLICIT RLALSE (A-H,0-2) : GECS a
LOGICAL®) GZuts F.UKSAT.VFFCFN.FWEPQC.LAJT.S_LJW seCs 2
LOCICAL TINWIY NORATESNEWTAR GICS 25
LCCICAL SATSAT GECS 2f
INTeGER®2 TFREFRYIKNCPRC IMTYPE  FSTNC CULL o MIMNUSDSTAW IS CHANEL GECS 37
o RAEAS T YPE PRETYP ¢ESTANC+ ISTAND s ISTARD (STANISITHOD ITSEL, GEQs 1
® IMUD s Sl STAMIE L ISTA  [T4 208+ ISATRO+JIASI WK IASE GZCS kLY
INTeGER ADATFRECKNOQ.GUTPR GECS A0
REAL TUIF sSATCLCSATCLZ2. G527 .GINTEK SIG:T»-SIGL.SIGZ.DAYINT. GEZS [ ]
» SLGCHOGeRFINCX,, SIGMAL L SIGHMAZ W SAZSCRRNT RFNGX GECS An
COUELY PRECISILN NAVE sJUNAME G ICARD GECS &2
DIMERSIUN AQ1 2461 X{3).LAST{A J.ISAT(Q).WTP(#)'ISTIIQI.ITQ(AJ. GECS5 42
. 15TAL3) o Irada) s IHA(A ) SA(A) s 1DG (4 ) 4 IFNDXL 2 GECS a8
CCMPUh/APAhA”/lNPAR.INDAQI.NﬁlﬁS.MST$TL.NQ&T.MGPAQC(S] GZCS LY )
CCRVMUNR/CGELS/ISATZ2{2) . IPREPR(A 430), FFIMIXL 2,503 + INDPRE{250) GeEGSs &7
. NPhe s NSL Gy NCULL +SIGCHGL{SCY » 1MTYPO(S0), ISTAO(30),CUL(2,100} GCS ' &
COMMNONAPREULEKZLAY CHRSIONS2¢SIGL2), SNFNIX o ISTA+sMTYPE sNMEAS GEGS &4¢C
. ISATHNUO «PRETYP 4 CHANEL o WHFOHN o PREPRCRIINU GEQS €0
CCVMRUOR/CTIREZLATAER s DAYSEF 4 CAYE L CAYSTR L IAYINT(1S) GEDS 51
COMNUNACEPRRLMZIRARE(ZIL )+ ISTARCI3ITL )4 ISTANUCZETL) + ISTANC( 3356} G055 S22
COMMUBS CHPARAMZRSTAHYAST(13) G 0SS 52
COMPMUR/CSTINF Z70025E10283) WKBASE(2R ) JLOAST GEOS a4
CCMMONASTANLM/RAME(Z20) . STANRTIS (2701 yHOST IR GEGCS o5

"REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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CCHME RZCLMNL TS 00T yCTUW3OP 1 402K, 20

COMNUNASRE BLEZLATALCCO0) 2DTIMEL D0y EFREI(HO0I L IYS1I0T00), TIHS10100)
. Y SL20100 e IFS20103) 1 THICEZES 1 W I TSSL{I00Y EnL D010
. CELHTAEICO ) JSTLER(100 I IERTAS(RTE)

CCUNMFUNAINTOLK ZCINTERISI) o NOIRATE, INTLEK(74)

€ INI

¢ DET

600

‘€18

C REA

€13

COMMOUNSEGOLKZSTIGITO (30 o SOPENTI201I0TAPS(4)
COMMUR/TFEGLRZ INTD,OUTPL ), ICB S, ISCRA(A)
EOUIVALENCE (SI1GL e STIGLLY Yl KKSAT SIC24STG{a) o {MLASTLAST(1))
EQUIVALENCE (BFNOGXLET5RFNDX) ' ‘
CATA ucLLIi/akECLETE/-ENDALL/ﬁFENCALL/LNEWTPJJI
CATA . IGEISAICEOLIAE93I) 4 63CET1/

CATA 15c05B[¢e0QS2/708021 &5CC217

CATA C/2ews 79203/

DATA WMIHJIS/ 1~/ 5CRDATP/11,10/
TIALIZE ’

NUMEE =0

GECEPFEMTYPLLeaNEsl

NCRATE= s THUE,

NERTAPS UGS oL a2c TR 1ORS«EQ W3

TQDS=MO{1UBS 5} ’

SIG{11=0-0C0C

SIG{2)=0.,0UC
EcHMIhGg NU¥unr CF INFUT UNITS

L0 elC I=1,43 . ’

IFCIOTAPZLL )8 CTaG) GO TO 6 C

I1=1+1

00 60C J=11l.4

TCTARE(u=1)=ICTAPE(J)

ICTAP G (%} =0

Rl sk 1 B E Y
BN S B S Ful

-

Tady Y AW B T L
IECNY APC+LT+0? MTAFE=%

IE{NTAPC«GTav) GO TO &1 2

NTAFG=1

ICTAPE(L)=20

IYVIn=Q

IHMIN=23002¢C

IYMAX=535%55

IHMAX =D

CALL CLEARZ{IT*0D,326411)

NMLAST =0

CAYFRV=UATACP

NIRATE=» TRUE .

ISEL=0

OJEASEzYMDAY(SC0ICC:040.000)

IF{ ICUS«LE«v) O TO 620
D SSLECT ANL UELETE CARDS IF NECESSARY
IYMAX=0 ' ‘ .
1YW IN2S955G G _
REACIINTR 4w C0IC) ICARDIYMD, IFM 1T+ 1 ST ISTAHMTYPE LMD
IF(ICARD.EGeaNEALL ) GO TO 520
ISEL=1SCL+1
SELSWLISEL)=1CIRD A NELDELETE
[FUITLLE.0) 1565656

IYsi(ls-Li=IvYwmve

EHS 1C I3l )= THY

NTASLS .s 44,
AN L as L i -

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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1¥YS20 s =Y
THSZ({ 15 L= 15T
FTSSLLIssL ) =TYRFE
[0S ELI=iMAXCILMCD 1) .
BELSTACISLL)=1ISTA ’
IFCeNGTLSELSY (ISEL)) GO TO €18
PY M IW=MINO¢ I eIt e YHD )
THY Iz TN JHMIN, Th)
IV VAN ZmAX Ol [YNAR,IT)
IHMAX=MAX D [hvAX, TST)
GC TU o3 )
READ FIFST wucCuky FROM EACH UNIT

(€20 00 €25 I=1.NTAES

IC2s= [OTAPE(LY _ _ : :
£22 REAL{IUUS 200 0.8R=E22. FNC=624 1 ISATOTI MTO{T)+IDACIIISTALI),
. ITHCI) s 1T AG{ 1) o EYAL ID e THAL )34 (I etaddslted=1,12)
IFCESATAL L 1eBCa0B) ISAT2(11=ISAT(I)
CO 670 J=l  h3AT -
IFCISAT(I ) ahue ISAT2{4)) GD TO €70
GJ 10 3235 .
670 CONTINUE
. GC Tu o22
€24 LAST(Il=eTihUZ,
€25 CCNTINUE
€30 IkMslF&(1}
' Iyvu=l1vYwl(l)
IF(LASI(LI}) 1YFDZ6559959
CITAPESL
IoB== ICTAPE(L )
CIFIRTAPL.SLe S GO TD E80
1y

- g - . L m e e
[y - 3 f oo [ oY SN S Iy

IFILAST({1).CReIY“CWLTIYA(1)} GO TO 635
IHMS=[Ha (1} .
IF{IrnMel.TelHidS cAND e I¥YMD L EQe IY4LI}) €O TO 535
ITAFE=]
IVES=1DTAPELL)
RN =1FM5
TYyMe=iyell}

€33 CONTINUE
IF(LAST({ITAPZ)) GU TO 700
GU TU &40

E£37 IFLLASTLITAFRZY) GO TC €30

READ NEXT hiCudy FROYM LNITS LLAST UESZU

€38 REAC(IUSS42000,E3R=633,,CND=E3%) ISATIITARPE) «MUTP(ITAPZ) ,IDA(ITAPE Y,

. ISTA(UITAPE ) W ITA(ITAPE ) ISTAG(ITARS )4 1YG{ITAPE) yIHA(1TARPE),
. CH5{ITAPC )4 lALUNITAPE) s J=1412) ’
IF(ISTAG{ ITAFE )eEQ4O) LAST{ ITAPS) =, TRUE,

CKSAT=eFALSE

CRECK SATLebL ITie Io

DO €0 I=1sN321

IF(LKSAT) GO TG wbS

ISATNC=1

OKSATZISATUITAFE) <EQe ISAT2( 1}

665 CONTINUL REPRODUCIBILITY OF THE
FF{eNUTLOK3AT) GO TO 637 ORIGINAL PAGE 18 POOR
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Lsknkal
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Gu Tu o030 - ' . ' o C GEOS 1£0

37 LAST{ITHrE) = TRUS, B ‘ GEDSs 16¢

. S0 T H30 : GEOS 170
C RIWING {WFJT TAPSS wHOA SCLICTICHN COMPLETL : - GLns 171
T00 1SYTA=OQ . _ GFEDS 172
IF (enCletanwTaF) GO TO 20 GEOS 173
WRITE NS e Tt s 2CCDY ISAT(ITAPE) yMTIYPE +IB s IST o ITe1S5TA, IYMD I HM, S GENS 1TE

e GallTAPL e (A{J ITAPD Y od=1412) GiTSs 178

EnD FILE Mo wTFE : . GEDNS 176

GQ Tu 2u : Gilo5s 177

€ CHIZCK FUl ACLLPTACLE TIMT GZCS "y7F
€20 IFCIYPIeLTo IYy EneflRa {IYMD Qs l YMING ANDL IHAM LT IHINY Y GO TU 537 GLEGS 17¢
CIF LY MO et Te [TVAXa(Fe { IYMD S0l YMAXe AND e LHMeuTe THHAAX ) GO TO 700 205 180
MIYFE=MTR(LTAFC) . GENS 14t

1STA= ISTAw( ITARS) o : GEOS 1Az
IF(CEUS2F)LSTA=ISTA/ZLD - : ' GENDS 133
1STa=MUul ISTA12000) . . GEOS 1fie
IF{ioTasi0e D) Ci} TC 700 . T e e .= - GEDS 1BE
IF(I5ulaLEeO) GO TC EEDQ . ' GEDS 13¢€

C CHFECK IF NMEASBURLHAEKRY HAS Bt SELECTED - Go0s a7
00 55 1=1l.13€L . - GEOS 138
lF((lf\DTl“)LLJn(I))ltﬁ ("IYP:.NEoITSEL(ll.AND.ITSCL(l).GT;O)eORu LI0S 1o¢©

. . (IDTAOIQC!:!LLWTH(I’QHJDO-)-_LSTA‘IJINF&O’IU"(IIY1"LTI!YS](I)0[JQO GINs 17290

° IYMOeGTeIYEECI)) GI YO £as GECS 171
lFtlwwu.,u.iv<1{1).ANa.1H1.LT.1HJ1(x:> G T3 €43 GEQS 192
Ir(lTUJ-_aaiY-c(I)cAhD.IHMsGT.lHQr(ll) 5I TU 645 GEOS 173
ISVCO=IaMUD (1) . ) © GEDS 13f

G0 IG 650 _ GFCS 135

645 CINTIRUL ) GEDOS 1Tt
GO U BT . . : : . GIoS fT

C CHECK IF MEASUREAEME HAS UHEeN DELETED SEG5 1T
£50 DA 55 J=ia1Sel GEGCS 199
IF{HoLSWlJ) a4 (MTYPCaNTa ITSEL LI ARND A ITSTLIU) o 5T 01+ ORe(ISTA GEQS P00

- INCZ.EE.LST»\(J]-J\NU-QS‘:LSTI&CJ,oNEoO):OnnIYMDeLTo[YSI(J’IDR:} . GENS 201
IYFOs LT IYS2(JY) GO TO €55 _ GEOS 202

IFULIY M el Us iYS1( ) o ANDs [MMe LT IHS1{ JY ) GO TD 635 GFOS 203

PP UIVNO e Qe IVS () 4 AND IHMa CT INS2( J)} S0 TD &53 GEDS 20¢.

GU 10 oi7 GECS 20€

€55 CCNTINUE : . . : GEO0S 206
E60 ISK=LI3TA GEDS 207
IO=124( I TAPE) GEQS 202
[ITEMA=ISZR : ‘ GEOS 20¢
IF{MTYP;‘.CQ.‘-}-INC-ID.CQ.i’ITt“p=DATP GEUS ?10
IF(eNLTLHNURATE) GO TD 15 ‘ ©GENS 2101
IF(MIYPEZNC s 34 ANC o ¥MTYPESHEL &) GO TQ 156 . . GECS P12
IF(NSIGeLEC) CD TO 17 GEDS 212

AR1=0 . . , GEDS 214

C DETEAMIKG IF SIGMA IS CHANGED ' ' . ) . GEDS 215
. DC 1% t=} NSIC , : . GEQGS 216

IF{ Iohetic e ISTROIT I 4ANDISTHO(I )aNELC G2 TO 15 GEDS 217

IF (240 IMTYPELI) QR INTYRE (1) a0 ) NNL=1 GEUS Z1F

15 CCATIbuUC . GEOS 210
IFC(ANIoGT e 0aANC o SEGCHGINNL) ahti w:0%) NORATE=4FALST GECQS 220

GO T lo , ' ’ GEDS 271

17 NORATE=+FALSE « GEOQS 222
146 15TAa=15N ' . GEQS 223

REPRODUCIBILITY OF THE
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LY
€ CFCCK FOoW STATION FHESINT GEDS - 22¢
ISh=NUMURKZCIST AL ISTANDNSTA) GENS 22
IF(I3heGT o) CGC TN 73 GENS 226
CIGR L MOR 20151 A ISTARDWNGSTAKD) GE0S 227
IF{1S5haGT 0} SC YD 71 Grus 22
ISRANULAEGRZ{ IS1A4S5TARUSINCSTORY GLos 22¢%
IF{I3Re0T o) GL TG 71 G=0S 230
IF(oTAulbde~a o 2HE o VT YPE e C0aGs ANDe IDWEGe%) GO TO 71 Geas 21311
PRINT 3020, 1514 GCO0s 232
GC TO 537 ' GEOS -233
71 NGTA=RSTA+] GEOS 234
ISK=NSTA GEQS 23%
ISTANULLISHNF=ZISTA GEIs 226
73 IF{1StLel o] ¢ TC 72 GEOS 237
KMy Py GE0S 238
KTYFL =MOD (.15} GE0S 239
KT TMELl I SN TYPE ) +1 GENS 240
K=MIR(Ky ISMOD ) . GEDS 241
€ WRITS S:ZLECTED MEASURSNMENTS ON SCRATCH FILE : GEDS 242
ETHMOLD (1SN KTYFED =K - . . GEAS 243
IF{KehCe0) GO TC 637 ) GFDS 26¢
72 WRITECITEMP ¢ 20100 ISATUITARE) «MTYPE L IDISTG([TAPE},ITA(ITAPE}, nE0S5 28t
. [SNy IYMU o IFF oS5 (CITAPT ) (AGS W ITART) s J=1412) GEDS 266
TIF{JNCToNEWTAF) GO TO 637 Gros 207
K= {STANUL ISW) v 10 GEDS 24K
C END FILE ANO ReoealbhiU SCRATCH FILLE GEQS 28T
WRITE (NEXTP20C0) ISATOITAPE) +MTYPE (IDLISTACITARE) L ITALITARD) 4Ky GFOS 230
e IYHO I HM 5 {1TAPE) s (ACJV ITAPE Y =1, 12} GEDS 251
.60 10 37 . . GECS 252
20 ENCFILE 15CR GEOS 33
REWINC ISCR GEUS Z2uo
ENCFILE DATH . GE0S 23%
REWINC UATP GZ0s 2&5¢
VEFCHAZFALSE v GT0S 237
IY=.THRUZ GZI0S 233
IM=0 GFECS 230
€ READ DOFPLER FILE AND FILL FREQUENCY TAELE G#0S 2€0
NDCE=0 GEQS 251
DJEASE-YMDAY(EC0100,040.C0) GEDS 202
30 RSAL(CATP» 2020 END=LO)OSTAINDUP+L) 4 IYMD IHM SECHAFREQINDOPH]) ‘GEQS 263
NDOF=ROUP+1 G=735 253%
DY TAE(MOUP ) =Y NEAY ( IYND 4 1M, SEC)+14DC/14640,D0 GENS 265
* IF{IOLP«LT«50C) GO TO 3¢ GEDS 206
PRINT 1u0O0Q0 GEONS 2407
40 REWINC CAT#H : GEOS 260
B0 LHCAL{ILGCK 1000 ENO=£0)ISATIDIMTYPEy IDIST,IT4 1SN, IYMD 4 IHM,SEC GE35 256G
€C READ FIRST nECUHD FOR £ACH O3SERVATION GECS 270
SATEAT=.FALSC» GECS 271
CHAKRCL=D ) GLos 27p
C STATION ARD TYPe ZERG FOR LASY CESEFVATICN 3TORED G=0S 273
IF(15heCGTe0) ¢C TO 70 ’ GETQS 274
- 60 REwWINDG 15Cw GCOSs 27c
15TA=0 GEQS 27
MTYEZ=0 GEQS 277
RECKC =L CNU'Y | GENS 27¢F
ORINT 5000 NUNLERWIIDTAPE(TL Y4 I=1,NTAFE) GENS 270

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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CALL RANIWR . -
[=vy

C COMPUTE MEASUMEMINT TIME IN Asl CAYS FRCOM BETERENCS JAMN OO

CAYLTF=0AY

. RETULR K Lo
70 CAYYMIAY{IYNE oIHM,SEC) o

IFCITalGeT) 1T24

IFUITalweDalita 1TaGTad) 1723
BAYZDAY+TULFL A, IT DAY I/ HELDCa
IELLAYLLTLLATAEP Y CO TO 180 ' .
TE(LAYe LT «IAYSIP)Y CO TU 60 '

AMEAS=] -

SIGe=0e

CINC=&

IERE=0

PRETYP=D

I5ATNL=NUMSR4 ( ISATID., ISAT2,NSAT)

MT=MT P :

IF{MTY L EGen) MY=2
IF{NTIYIS.CGec ) MTZ 241D
IF(HTYPEaCUSS ) ATl
KS5Ta= [S5TANULLER)

C BETEAMINhe PRIPRUCCESING TO 3Z DONEC

IF(hPRoecWeC) CO TC 100
CO ?5 I=1+NPRE

TS IF{LINOPRElC Ty T2+ EQoOaORINDPRIE(T L) GEOQK.STA}.AND‘O

o CUINLPRE(Z1i) 4504 0eDRINDPRE(Z 1) afEQaMT)) [ND=1
CIFCINLeE20) CC T 100

SRFNDXsFINSA( L) INC) .
AEAIPREPR G ERL a6 Te ), LAY LAY 45E LLR{ 2y INDIAG et
IPREZ IPRoPRUL ¢ IND I ’
PRETYP=IPREPH (2, INC)

IFCIPRCeSQa 1) IPRE=L1-1ST/S

C DETERMINE S1GMA CHANGES IF AMY
1060 KN1=0

NNZ2=0
IF{NSIGeCcuel) GO TC 103

LD Lluu I=14N51C

IF(KSTAGNE S IST NO(IYANDGISTNO(I14NELO) GO TC 106
IF{MT o dus IMTYFLE(] )4 CAWIMTYPEL] JaE0aC) NNI1S]
IF(NTGTa7) GO TO 106 X
IF(FTH+7acQe IMIYPEL 1 )aORe IMTYPE (T} 2ECaD) NNZ2=T

106 CINTIRUL .
C PROCESS AND HZAS SECOND RzCORD ACCCRUING TO MEASURZIMENT TYPE
€ aaaDPTIVALs AZIAUEF & ELEVATYTION .

102 GO TO (1104120412941 304130, 1804110, 170,290) MIYPE

110

REAZUESTR A IULIC) MEaN140RS301 oIS M2 NZ 00SI2 s IMEANS IEQATSIGL 5102
AMEAS=2

CALL CINRAD(DUS1 M1l N1, COSO1MTYPES 1)
CALL Cimncalb (UBES2:M2,N2,0B8502,1)

IF(IS a0 MINLE JOBSZ=0SIGN{ IESD ~1e0C)
IFIRN143T «0) SIGL=S1GCHGINKNY)
IFERNZeLT 01 £1G2=31GCHGINNZ)

COSI=LCIS (L2} : ‘
SIGL=8]101 %2R

IFCINGINE o0 ok eNNL.GT o0 SIGLI=SIGL/COSD

' 8.0-295
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- GEOS
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.
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\
- » -

SICce=51G2 452
IF{MTYFeaNC el ) GO TO 400
PRETY =D

PHEZIVP=1

IFLICwitUe Qe AL e ( ISATIDVECy IGEOSARCTAISATINECLISGTISLY)
LAYZUAY+ oA TCLC{ IVaDAYHTOIFC 34t 4DAY I/ 5 GAT R £ 34 GHES

IFLI0rcwa Qe ANL l ISATID LG TG OSL s DR+ ISAT IV <G IGIUSEL)
CAYSDAYHSATCLZUIY DAY HTOIFL 346 DAY/ il i) /0. BaEA

ITEL IO cUa D anNE o{ ISATID T OeTGEUS1a0R o 15ATIDGCCIIGEO5A0Ra
JSATIL L Ge 1CEOS EellRe J SAT[CaFCe IGENSN) ) IPKHE=O

TIh=IMEANCCCW '

IF{TINReANDWicUsTalCe31 GG TLC 400

CEGATR=UJDLASC .

IF{icCATecdac) DICATR=04CO

IF(JCLAT s U2 ) LEQATR=DAY

XC1)=LC05 {051 v T30 )

X{2}=L5INILOL31)wC0SD . .o o aia e s - -

X(ZI1=LSINLOESE ) . ’ '

CALL BulUaATR{X JCSOATR s TINGXCAY 4o TRUES)

DS I=LATANZIX (2} X(112}

CIF{CLS1aLT«VeCL) OUSI=0BS1+CTWLRI

JISE=CaAnRS INIX(2))
GO Tu &J0

C woeRANCE .
120 RIAL(Lsdii1020) NBSL s ISCCReITR S IRCy ITROZ:S1G 1 +REFIIAC

123

125

IvaLlD«CHANCL
IF{lvAaLlualLTag} GO TO 123

TIF{ 1S5 CU~e GT a3 [SCNR=TSCOR-100

LAYSLAYASFLOAT (IsCOm ) e L4+ | 0

ITF{ABL el eU) SEOIZSIGORLINNLG
IF(PRETYPobUe l «ANDe { I TROPIZCal oUR eI TRG34EQe3} ) PRETYP=0
IFLITRIPaNC o 74 [RIyPRETYPLLEL0) GO TO 125

PRETIYPR=3 ’

SEFNLCXRSHEFRAD .

IF(iPhZetbsD) €O TO 00

IF{INLaGTsU) CAYSDAY=(331/{ (2246404}

IPRL=CHANEL +1

GC Tu svv

C e RANCYE KATE & DUFPLER
1230 RZTAC(IS5CR1029) C2S1L,ITRCP, SIGLCHANKEL

135

140

C sraMINITARACK

150

IF(FRETYPeZUe 1 4AMOW{ ITHOP ST Ca Lo ORe [ TRIP»EQa3) ) PRETYP=0
IFIMTYPCa2Qe3t GO TO 135
MTIYFE=3

IF(hCLP.EQe0) CO TC S0

DU 1490 I=).nhaCF
IFLOAY w GT T IMC{IVeUR ISKhaNESDSTA({LY)}Y GU TO 140
COSI=Cx{3FREQ(T )-0118511/0251 '
SICLl=C*x3 IG1/70FREQITY

IF{ANT«GT U} SIGI=CaDI*SIGCERCIANTY)

GD TU £Q0

CONTIMNIE

GO TU 30

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

REAL(13CII,1G640) UBS1,0B52
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SICHAZ=3LGHTLIR) o Gons 22
IF{MRIsoT el S1GYAL=STGOHGINNLY : Gros 32
IF(ANCZeGT o0} S5IGMAZ=GTIGENHGINRD) . ) GIns Ans
BIGl=CuslNe o GFOS InE
SICZ=Ca52%%2 < GEQDS 2w
IF(SIL1eLTele) SIGI=SORT(1a=S1GT) : Gras A7
[F{SIG2eLTelsl 51G2=50RT(1a=516G2) G=0S 3w
SIGI=SluMAl XL 0 2= 3/516G1 . © GEGS 3¢9
CICE=SILMAZHL wE=T3/5S16GR - GECS 40C
AMZAS=2 - GE0% 401
G6C 1C %00 . . . GEQS rO7
Qe X—Y - ANCGLES | . : ! GTNS 3103
150 REALLIBCRL103010051.0852¢51G1,.531G GFEUS 4CY
NUE L5Z2 , ) GETS 40T
C351=C851 *D2K . o GEOS AQE
OBSZ=uds2 *u 2R GECS 407
IF{AN14GT e} SIGI=SIGCHGINNTY . . GE0S 40K
TF(RiNZeGTed} SIGE=SIGCHGINNE] ' ' o GEQS5 40U
SIC1=S1GI¢Sen : GI0S 410
SIGss51G2e52ex : ’ '  GEGS 411
G -Tu <00 ’ . GEONS 412
C eesTIMIE Lrla¥Ye FIRING FATE, 2 £ T wWAY AVFRAGLE RANGE RATE GENS 413
170 GEALL{ISCHGIDEU) ITCORWITHCP,IOK ISTE2,0351.0252 GZ0S ATG
CAY=LAY+UFLOATLITCCRIA84 640410 A GRS ALlR
IPic=1 ) : GECS AlLE€
WIYFo=2ot]lD . ‘ . GENS 417
SIGMAI=3IGRTOINFTYRE) GEDS 41¢
IF{RilewT ¢0) SI1GHMAI=SIGCHGINNL) ' Cas 41¢€
GLGCI=5TGHAL : : GZ0s 420
IF(PRETYIP 0T 4G PROTYFP=PRETYF— L1+ TRLF SEDS AP
IF(PecivTroLEeVl WO T 172 : GEGS YT
IND2=0 a ' . GEOS A23
RENCK(2)=0, . . GEOS Az¢
0O 171 1=1,KPRE ’ . GrOS ArC
171 iF((iNQPRE(1|r}OEOlOoOQUIN?‘anIIII)lEQqISTAZ)QANG! GEDS AZ2e
. (IRDPHE(Zs 1} et CeRe MM TNIPRE (2, 1) oEQaMTYPED)) IND2=1 GECS A7
IF{INCEeGTeC) REROXIZIZRFINUZ{ 1, INDZ) GLOS a2F
172 ISNZSRUSMURZ(TISTAZ ISTANO(NSTA) ) . Gros 42¢
IF(lsh2e3Tea0) CU TO 175 ) . GEOS A30
(SN2 NUMCRZ (IS TAZ VW ISTARD +NSTARDY . , GEO0S &7
IF(ISN2,0GTe0) €O TC 173 : GS0S A32
L O ISR22mUYdR2(ISTA2, STARDSNOSTOR) : GLOS 433
IF{I3h24GTLCQ) CO TC 173 GECS al3s
PRINT 3000,1512£2 - GEDS 43F
GO TV 30 : ’ GEOS A3f
173 NSTA=ASTA+] ' . _ GEDS 4§37
ISN2=N3TA ' E : . _ GENS 436
ISTARLCISNZ)=T1ETA2 ) . GCO0S 4A=C
175 CHARZL=ISNZ S, ) . GEDS 430
S51¢(2)=0052 ' ) . GEOS AA1
IF(LIASC.EC0 ) GO TO 1BE ; . ' : GEOS 422
CO 1&6 I=1,LUALE ) ) GEOS 4a&l
IF{ISNaNZISJEASE{I} Y GO YC 18€ . : GECS Aa2
IF(lah2eNc RIAEE{T}) GO TO 1E6 : . ( GEDS asc
SC Ty 130 , GEOS Aae
1oe contitue REPRODUCIBILITY OF THE oLos 47

ORIGINAL PAGE IS POOR

)

8.0-297



163
190
b ardr 4
173

1732

130
220

272
373
o0

22

454

400

v kd
LA siwaAdutl
JuASc{LuASc I=IEN
KUASZ(LAASC )= TERE

‘G0 10 (1774 17E417541790410D

S50G61=51G1 %1 »JE=0

GU 10 4u0
EIGl=olul %l e VE-S

G} TU Say
DUSE=LAY=Uds2 /560546048
SIG1=51luirls0E=2

GU 1L S0Q

REACLISCR LODL)

GU Tu 0

J=1C-1

GO TC (2920393245941,

GEACL IolLRe1Cs2} IREFF,0031 451G IRELAY ,CHANEL
THANSL=CHANEL=1

IF(BRNLGTU) 51GI=SIGCHG(NNT}

GO 10 Jv

READ(I3CRs1072) IHEFR,0AG14S1G 1. IRELAY
IF(ANLeuT o0 ) SIGE=SIGCHGINNTI*CaOl
TECEeTY¥PauT a0 ) PRETYP=PRETYF=MOLLT FEFR 2]
J=TEATNY ’

JEMCOo{I 2041

IFCIrdLiAYacCe ISAT2(J)}) GO TD <2

PRINT 00Uds L LAY

‘G0 IC 50

KESAT =

“MTYPLsiD

1PRe=1
JBRSZELAY
SATEAT=4TRUE
GO TO &00 )
REAC(13CH.1051) IREFR.WOHES1,8161+45162¢165J,0882
IFLISTecQsw) CALL SATCL3I(DAY)

IF{hNLauT 0] SIGI=SIGIRGIRNNG)

IF{ANCs0T 0} SIG25SIGCHGINNE)

81Cz=slG2rua01

IF (FHETYPeGTeU) PRETYP=PRETYP-MOC(IREFR.2)
AVMEAS=2

MTYFEL=10

IFIRCLLL+EQe0) GO TO 8420

€ CULL MEASUREMENTS

- 411
!
€15
420

¢ SET

NUM U hsNUMocR +MMEAS

DC 41u I=lebCLLL

DO 413 J=1KRMEAS

IFLIMe -ZuLLlLlsI1}) 415,413,411
IF(IM4JeGTaCuULL{2.1)F GD TO 415
S51G{J)=0.0D0

COMTINUZ

Iw=]1MeNMIAS

PRCERUCESSING SwlTCH
PAFFRGEINDe RNL s Lo ANCaMNPRE aNE 0
PACHKCTPRLPR I« LR MTYPELGT 226
IF{SATI5AT Y} PrEFEDRTRUL,
PREIYP=PReTYPA IO IFRE

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR:
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GLUS
GHNS
GnOS
GEOS
G=05
LS
GENS
G=0S
GZ0S
GEOS
GEO0S
GEOS
GLOS
GENS
GEUS
GEOQS
GEOS
GECS
GS0S
GE0S
G5
GEDS
G=O0S
GLOS
G=05
GS0S
GE0S
GE0S
GENS
GECS

e
L [y

GEOS
GEGS
GEOS
GEns
GE0S
G=0S
5£0S
GEOS
GE0S
GEOS
G=0S
GrOS
GEOQS
GEOS
GZos
¢E0s
GE0S
Gz0s
GEas
GEOS
Geas
Gras
Go0s
GEOS
6205
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15T£=I5N . . o

SO¢
1F(FTVYPrLauTa7) GO TU 425 GENE 0D
CHANCL=CHANLCL +1 . L GUOS 207
IF (1L obT o 0) CHANELSO ‘ GS0S 507

£23 HECNISHLCHUY] : GECS =0%

IR INL IADe 0T 40 ) CALL BIAS . GENs =oe
CALL BANI R ‘ , _ © G¥0S5 510
SIG(Z1=0s 00D _ GE0S F11

CGU Tu LY ' : GZ0S 512
1000 FCRMATILO 211 92X 211 0lXal2sIhelRFB0a) ! GEC: T3
1010 FORNAT(I341 24 L%e¢24A14212,F0a2,.0%.21142%:2F32) GIes 51~
1020 FC"«I-‘AT(LH‘-}-‘E.EIZ.QX.lI.F(J.B.Féo"n1X1Il.1.‘<.11} Gu=CSs 215
1029 FOCRAAT(DIGe 3, 1CXs F1010XF30242%s11) ' GZCS 316
1040 FORPAT(ZXsUEaTFHe7?) GZ0s 517
1050 FUR“f\T(Jﬁﬁt—:!5)\!F502I22X'2F3&?) ’ Gv0S Sie
1030 FORMATUIZ 2112124022415+ 016a3) GZ0s 519
1082 FCRMATIIl LIS e Fadsleell} e o L GE0S <20
1093 FCRNATITL 01940 3BFA43:415411) ’ ’ GE0S €21
1053 FORAATIIL sL154CiF3411F3a27114D1D06) : GrCS 327
2000 FORFAT(I6211 1000 A10 1542160 RGLAZITLAS) GTUS 523
2010 FOSAATI{IOsZ il 23 sA1:15,218,A0/702,1123) : : . GZICS 524
2020 FCRNATIIAX I4415:18,F5a8/D1S42) . . GE0S 529
3000 FORMAT(LM «'STATION *41&4* KRCT FOUND IN FILTD') - GEOS =25
19000 FCRMAT(IHOZ0X (Vv #2% UVER 200 CUPPLLK PASSES~TAOSLE OVERFLUW w*xx!)GEIS S27
A000 FURAATLAC s2 LIE ¢1X 165X 01X s1441X:11412) : GtUs o2
5000 FCR¥AT(IHU//21X,16,7 CUSERVATICNS SELECTID FROM MASTIR GEDS ' GZUS ©2¢
. TLATA TAPE RUNCER{S)I' e812) . GECs 330

. B00D FOEMAT(' KLELAY SATELLITE "o180.' NOT FRISINT) GECS 511
ERD ] : R GE0S 32

REPRODUCIBILITY OF THE
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( ENTRY )

INITIALLIZE

DETEEMTAE
Numzer ofF
IRPUT URITS

KREAD serecT

NUD DeLeETE
CARDS T.F
NE(ESSH 1Y

eend,
FIgsT RE&corDd
For
Encd oI T

TEST
FOR CArtIEsT
Timg

REPRODUCIBILITY OF THE
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+*

READ NEXT
[LecorD From

LNEZT LAST
bUsed

CCHECK
SATELLYTE
I

SELECTTICN
COMPLETE
RELITLD
IMNpOT

TAPES

CHek Fogp
Acccerages
TImeE

CHeECk IF

© MEASLREMENT

His Reend
SELHTED
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CUCeck TF

rufﬂsu@snmfnﬁ: _
Rfas Been : ‘ !
DeErLeTED

READ DoreLcr

I ‘ : FILE AMNd FILL

FREQUENCY TABLE

PETERMTACE
LF SIGmnA IS
Ci‘f( ANGED

.~ i ms = -

CHECOE Fap -

1
STATION | Rend Fipst
PRrese ’ R<coged
' OBSCRNATIGAS .

S5TATICN
\\\\\YES

RuUwWa3e g GREATEE

0

WETTE SCreeted
M SURENMERTS,

OAY SCRATCH

FILe
STATION & TYPe
Z2ERO FOR. LARST
OPLERVATIONS
STORED
END FIwS

Nk Bowor s

SCRATCH (= 1y 7 ‘ RETURN )

[ ' 8.0-301
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ComeuTeE
MEASIREME NT TEME
IN A1 PAYS

Elem REFE

SaNg.e’ /

SR/ Rnige RaTe

PATA

PETSCEMINE
PRE PROCESSTI NG
T 36 DesT

Detcamr e
1 STqmaA cinngEs

OPTICAL

O AZTMUTH
ELEVATION
PDATA

REPRODUCIBLLI;Pf
| oF
ORIGINAL' PAGE Ig PoggE
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CQUATR
MAgs

READ SCComD RECHDD CCORDINATE
TRANS EOR MATICK)

NNY Pitccess cerreal]

AND AZIMOTH:
ELlevATrorn DATA | .

BeEND Secosdd

SATC L. : .
e A LSS S RECord @np PROCISS

hanvd geECS-A

CLCCE CORBCCTIONS
F¢&

MNOCcEssSARY

Bari,e DOTA

SATCLZ

MPAARKE GELE-B
CLoCky. QolrREecTIONS
' I~

KEressney

PREcE gL ToN
OR rQTATToAd

NELCLSARY
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o

Read seecond
RECCRY For )
RANGE pATE AND | RND PROCESS

| Deppree. DATA . MHJ)J:TM Cci
. ‘ ATA

RCAD SECOND ool

E | - {#00

FROQUENRELY
“Ih) DOFALER
TRELE

CoproveE Y
To

. RCAD sEcomd
RONGE RATE .

BECCORD nwd
PRocEss xX-Y
ArGLeE DATA

®-

MAKE SIGMA
CHANGE TF

NCeesepey

T

\ 8.0-304



GEOSRD
Page 16 of 16
October 1972

g

~

TImg DeLny FrRInGE

' NO
Rnte, 23 WAy CuLec
Avernge pangs GARDS

RATE

QoL

mMonSuee menT

Ecnd 7 SeT
SECon D PﬁCﬁﬁchssxaq
Swurtcu

Karyo (28] L

STo RS

o8

OBSEaVATIoN
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K - GRHRAN

DESCRIPTION.

éRHRAN is a real valued DOUBLE PRECiSION function
which o C '
® Computes the right ascension of Greenwich,

€ Computes the satellite vectors used in the
- calculation of the computed measurements and
~used in the calculation of the measurement

partials.

b 8.0-306.



| NAME .
ENTRY POINT
GRHRA L

GRHRAN

CALL ING SEUUVERCE
SYMEOL TYPE

ENV e
(3sMNETALI)

NSTA 1

GRHRAL DP
CALL ING SEQUENCE

SYNOOL  TYPE

DAY op

IsTa i
GRHRAL DP

SUSROUT INES USCL
COMMON ELLCKS

IHPUT F LS

QUYPUT . FILES

GRHR AN
PURPOSE

INITIALIZATIGHK

10 COMPUTE T‘HE RIGHT ASCENSIUN UF GRILNSICH AND
THE SATELLITE VECTARS USED IH COMPUTING
FEASLREMZIRT PARTIALS

A=GRHRAJ{CRV.ASTA)

DESCRIPTION

INPUT - STATICN UNIT EAST, MOKTH. AND VERT ICAL
VECTORS A e e e :

INPUT =~ NUMSER OF TRACKING STATIONS

QUTPUT - NOT LSED

X:‘:VCRFFAN{DAY'ISTAI .

CESCRIPTION

INPUT ~ OBSEHVATICN TIMS IN $4Y5 FROY JAN 0s0 OF
THE REFEFRCLKNCE 'pr:_l'Z Fih. THZ ARC :

INPUT - STATICKN INDEX

CUTFUT ~ RIGHT ASCENSION OF GRIEENWICH

EPHEM TRUEF XETLXK . YEF1IX
COTPRO ’

FPARAN CORSTS CEPHEMN CSTHETY
CUVECT INTELK TRUCL XYZOoUuT
ANONE

MNGNE

' REPRODUCIBILITY OF THE

REFEALNCES 'GEOCYN SYSTIMS CESCRIPTION' ORIGINAL PAGE IS POOR
VOLUNME 1| = GEOCYN DOCULMERTATION
BUUBLE PRECISIIN FUNCTION GFHRAT(FENV.NSTA) GRHR
IMPLICIT R<£iL4E (A~1,0=2) ' . GPHNu
COUCLs PR IS [OHN MUELOY . . GeHn
DIMzNLlutl EAV I HOTAWTLY : ' GRHE
CUMFUL AP ARAMZ TP AR (4 ) (NSAT (NGPASCLE) ‘ GRHR
COCMUEUR/CUNRSTIZFT»0Tnl?] yRAD RS EC ' ) : GIHR
COVRURALEPHINMAZ0(24) EQGEPHFEM(HA 3D ’ GHHP

8.0-307
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NN = O D

[S VLRV
)
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s NN g

\.CP-NUN/\.‘_-:THLTICI FETGWS5THETG

COMWURZCUVECT ZUIAT (342) o XY2 (3421 4RXYZ( 3,2) RENV(3

e rYSC(2) GFRHE
COMMURZLNTULK A TRCOTE s THOOT2 4 THDT2S . (M 2580y THETGO 4 MUUDY L3 3) CRHR
COYVNOCAN/THUMCL ZTHUE (3) o GPHR
COMMUNZAYZORT 7 2YZ 10 e4) GHH
RETUKRN GHIR
ENTHRY GRHrEAR{ LAY 1STA) GRHAR

CALCULATY TIvMe  CUAMTITIES NTFUDED FCR RICHT ASCENS LON CF GREENWTCH " GRIR
s . T GIHE
»esDAYS UF TIME UF INTEREST GRHR
T2= o INT (DAY} . GRITR
s es FIACTILNAL FaRT UF CAY CF TIME OF INTZREST GRHR
 T3=CAY-T2 GRHP
COMPUTE ECUATIUORS CF THE EQUINAOXES GUHP
CALL EPRHIMIDAY e TRLES)Y | GiI2H R
COMPUTE RIGHT ASCERSIOKN OF GREINWICH GRHA
GRHMANSTHET GO+ Ta2=THOUTI+ T3¢ THOCT2+4EC GFHR
CGRMHEANSDMIOL L LREFR AN SDTWEP 1) GRHR
YEST IF GhLY SATELLITE PGSITION 1S5 WANTED GRHR
IF{ISTAWc Qa0 ) RETURNM SRHRE
STECTGCEIS IN{GRFRAN) SRHA
CTHETYC=OZ OS5 {GREIAND GHEIR
DBTAIN STATIUN FOS11I0N &ELATIVE TO TRUE POLE GREHR
CALL TRJEP(LAYLISTA) GPHR
COTAIN fARTH FIXEL POSITIUN 2F SATELLITE GRHAH
DC 350 L=1,A34A1 GREIR
XYZ (1oL )= XEFIXIXYZI01,L)aXY202.L)) GRHR
XKYZ(2 LI=YLEFIX(XYZLI(L LY eXY2ZI02.,L0) - GRHR
AN ECD e ERY LL{ et} - GHiln
CALCULL AL 2LANT HANCE GHHK
QSGIL )=0. ULO GRHR
DO 200 1=1.05 GRHR
REYL{LoLY=XYZL T4LI~TRUS( I) GRHMR
RSO(LIZAS UL IIEXYZL{lL)x%2 GRIT
300 IS(letUed) AYSCILIZRSQIL) GFRHR
CTROLICTEDURT (S0 (LY) GRHR
CALCULATE UNIT VvICTIRS TO SATELLITE GRRT
DO 222 1=1.+43 . GRH .
325 UFATCLl L) =wXxYZ (I LI P(L) GRHR
CALCULATE UNIT LUCAL VECTOR GRHQ
CC 350 §=1,3 GRHR
35S0 RENMv(LL)=DCTPRDIURAT(I L)+ ENV(I, ISTA,1)} GFiHR
RETURN GRHR
END GRMR

GRHRAN
Page 3 of 5
October 1972

GEHR
b2V a2 W REO(Z2)y GPHR

REPRODUCIBILITY OF THE
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ENTRY
QRHRA.I

TNITIALLIZ ATICN

ERNTRY
GRHRAN

CALCOULATE
DAY S o8 TTwme

OF INTEREST

d F\L_('_U CATE
FRERCTIONAL
PAZT OF DAY

~EPHem.

REPROD

UCIBILITY OF THE

ORIGINAL PAGE IS POOR
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COoMPUTE gigﬂr
ASCENSTON OF
CQREENWICH

SNTEL T8

Po SLTION

ConPuTeE STUIE +
L]

hs¢enszon oF
GrEEN LT

Comwote enrrd
FIXED POGSITros)

oF SATE(LITE

_TRuEP
- PosrTrCa

RELATIVG O
TAUE Voo

CALCUILATE
SLANT RANGE

_l
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|
CNALEOLATE
UNIT VECToR
To

SATELLTTE

CALCULATE
VLT LocAl
VECTO R

REPRODUCIBILITY OF Tifp
ORIGINAL PAGE IS POOR
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v

NAME 1 NDENT

CTO COMPUTE X.¥ «2'5 AMC &PEA DF SURF ACE ;ENSITY
E BLCCKS '

CALLING SIOUENCE CALL IhDENT(SIG.ACENSE»OLNSEvhREA.CEHTE“.DLKLOC)

PURPOSE

SYMEOL 1YPE  DESCPIPTION

16 o CUTEUT

7'sxsuas CF 2CJUSTLD SUFFACL CENSITY
(1 .
ACENSE Db QUTEUT = A BRICRI VALUIDS OF ADJUSTED SURFACE
- t1) CENSITIFS
OEN <E (o OQUTPUT = SURFACE DENSITY VALUES
(1) . .
" AREA (53] DUTFUT = SURFACE DENSITY SUB-PLOCK ARSAS
t1) ‘ X .
CEWT1ER CP OUTPUT = THS GFCCEMFIC COCRGINATLS DFTHE $US-B.DCK
Zs1) CENTTFS
ELKLOZ  CP DUTRFUT = tATITUDE AND LCNGITUDE OF BLOCK CLNTER
(2 1)
SUBRGUIINES USE DELTAZ LRE2S
COMMCN BLOCKS CCNSTS CPAEAM FLXDOLK - INT BLK VPELOK
INPLT FILES . NONE )

CUTPUT FILE S MONE

SUSROUTINE INDENTISIGJADENRSE +UERSE s ARCA CENTER, BLKLOC)
IMPLIZI T BLALTE(A=H,(~2)
LCGIcal C¥PCPF
FNTIGAR 32 MHLATALCNWRTXT
AL SLATL LONSIGD +LEN
CIMINSICN SIGEL) «ADINRST(1) oSONST (1) e ARTALLI Yo CONTER( 3410y
. ELKLECCLE 213 JRLXTC(ETE) ‘ ;
CIMMOCN/CONSTIS/CFT WO TWORT JLEG2RT LECESFC
COMGINATHRS £ MZEETA JRFAST JHETIET W AT 1M ML AS WAGRC LA NGDC 2, NGPIOM
o HC S5 ST of MPGRR LI MY WLT M2 W ABLCOK MAD Iy HT ICST o HT IC =My INNF S s
MTINET JLCONS '

CUMANNIEL X LK /SLATISTE) v SLORN(S7S 3 T LAT{E7S ) NLON(E7S Y
COMIPIZINTLE LK ZTHICTSEI) «GM e 20 s ATSCLFLAT (FER12(5%)
COMEINANEILEE /7 “R(ETS) e SIGL (AT ) W RL2T {D73)a NLOINTATS )y NSUR S,
. KSGF(2z4} ) : .
0ATA LSHLAT (NEDLCAS2 2/ .

AIDLR THL SU T LLCCKS SC THAT THOSE TO BE ASJUSTID (PPLARK FIGST

i

'REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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INDE
INDE
I MDE
THME
INDE
| Jnd]
INDE
SINT 2
1MD =
TMSL
THoE
Inrg
INDT
ITND
TN
ITNC™
THME
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LNDENT :
Page 2 cf 4
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INDE

FLl=1.00C-FLAT INDE
F1S0=F12F] INCE
FOF=f LA 1% {2 CLC=FLAT) ITHOE
KRLOCK=C INDT
NADJ =¢ INDL

: PEW =€ THDE
‘M= INDE

OC 2% N=1 {MHSUFER I NDE
IF(SIGU L) 0 Ca D4JGC TC 10 INDE
Kz¥+ ] INDE

. NI xT(r} =N THOF
19 CONTInNUT TINCE
0D 28 N=1 +NEUFFR INDE

. TIF{SIGLIN) «NUw 0.3GU TC 20 TNDE
MMt INDE

. NI XT(M)=N . TNOE
20 CONTI;ILT . MDD
THZ CO LoV TS STATLEINT 5C0 FRCEISSES FACH SUPER RLOCK InTE
DO S0G5 NS=1 MELFRER INDE
Nz=hi XT(NE) INRE

LA 1=RLE TORY 1HNDE
LORN=HLC N N) TNDT
IFLSIGE (N) «NF o Da) NADJSKAGJHLET*LDN 1§ BT
RLAT =DULAT(N} ’ INDE
‘RLEN =DLEN(R) INDE
CPLAT2 - sRL AT S$i S0 C INDZ
RLONZ2 =RLON®, €DC INDE
TLAT =RLATAFLCATIRSBLAT) TNDE
TLAT2=TULA T5C. SO0 : INDE

- TLCH  SRLCHAFLCATINSSLON) INDL
TLENZ =TLCM#, 500 180

0L GLAT= SLAT{NI-[.FLOAT{LAT) #RLAT2 INDE

B GLE T SLOMN(N ) =OF LCATILOCN) 8GLEND TNOE

THE 00 LJITPE TI0 £0C AKD &53 FROCESS FACH PLOCK IN & SUPTF BLOCK . IND
£O a50 LT=1 JLAT ) INDE

AL GLN =3LGLLH INDE
CoNLA T=BTIGLAT+ALAT2 INOL

DO agu LN=! L0 INCE
NELCCK=AE LOCK +1 C1NGE
STORE BLOZK CenNtiTY ano uncestalaty REPRODUCIBILITY OF THE . INDE
LINST (RDLGCK) =0CLR(N) ORIGINAL PAGE IS POOR TNOE
IF(SISL (M) 200 CWa)GC TC 2C0 INDE
ADLEME-{ NELOCK ) =70 UKD ' INDE
€160 1BLICK) =SIGE (N} . INOF
STOM LATITLLD ANT LCMRGITUDE CF FLOCK CEHTIR CINDE
SGLKLUZO 1 NBLUCK) 20T NLAT 1HOE
CENLUMN=2 GLAERPLIN2 : Ihoe,
IFCoUNLEN oGy 2 30LAVCTRLECR=C. KLC - 356T3 INDE
IF(CINLON o LT o) L3MICTHLINRCTMRLEN4 L 3603 I NDE
BLELICL 2 +NALOCK) =CL NLEN . IHOE

200 CONTIHWL [
EUALATSUUGLAY TNy
ZAUGIH= LTAZL SLPBLAT) 1N

THZ D6 LDIP YO 320 F8D 3% PROCESS TZCH SUBLLOCK "IN 4 FLOCK I MDE
GO 2957 LTSUR=] JKhEGLAT (LTS

‘N

=)

™o nan

Rl B
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ZURD =CLLTAZ (SUSLATH TLAT)
PSI=SLALATE TLAT2

ARIEZAREASTZDEGI NG ZORT W TLEN)

CLON  =205LK+ TLANE
ERPEI=DLTHIPSL ¥DLG2RD)
ERE] IQ=EPE] vi2

CF eI =ngCE T 1.00C~8SP3IS0Y
FHOSAZ®%] /0 SOFT(T1SQrF2F «SFESIS0)

RCL=FHOICPSI
REL=RHD*EPS]

CO 3¢J LRSUL=] (NSBLIN
ISLE=TISLT+L

" INDENT
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INDE
INDC

TNDR

INDT
INDE
1HDE
INDE
INDE
1o
INDE
INDZ
1HOZ

C STORE ARI.A CF SLE—GLCCK AND TARTH FIXAD XaY2+2'5 UF SUEB-RLOCK CINTER IR

Y

4c0

450,
539

ARPACTELWII=ARTA

CENTFR(1,1SL4) sRCLFCECS (CLENSLE G2F0 )
CENTUR{ 241SLE) ZRCL+DSIN(CLONSC L C2FD)

CENTERL 24,15LP =050
CLON=CLOCN+TLION
CIORTINUT
FECGIN=ZEN
SLEBLAT=SLALATH+TLAT
CONTINUD ’
BEGLN=TGLN+TLAON
CONTINLE

BEGLAT=Fi GLAT+RLAT
CONTINLYE

CONTINLE

FE TUu=H

CND

REPRODUCIBILIT
ORIGINAL PAGE
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oapee.'surﬁsr: BLOCKS

30 THAT THose To

Ve ADPTOSTED |
Aerene w3rsT

Protess cacH
Svrer. BLock

Blocr 13 A
SuPcr Rlock

Proccss caAacH
SOB racock. TN
A BLOCK

srog;_e ACEA OF SUB
BLOCK Ard éHRTH
FIXED X, Y, Z oF
S0 Breck
CEnTER

REPRODUCIBILITY: OF THE |

ORIGINAL PAGE IS POOR
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INOUPT

DESCRIPTION

. INOUPT is a subroutine specifically designed as
a pért of the Multi-Arc GEODYN program. |

INOUPT performs four basic tasks for GEODYN.
The tasks that are performed by INOUPT are the following:

1) INOUPT reads the GEODYN Input Cards which
define parameters common to all arcs.

2) INOUPT prints the CEODYN run heading.

3) INOUPT reads the GEODYN INput Cards which
define parameters for a single arc.

4} INOUPT prints a heading for ea@h arc.

INOUPT performs tasks 1 § 2 on the first entry
and performs tasks '3 § 4 on all subsequent entries.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

8,0-315



NAME

INDOUPTY

PLURPOSE 0 . 1) 7O FEAD OFTIGN/L CARCS

CALL ING SEQUENCE CALL INDUFTU(NARCS ¢ ARCKL)

SYMDOL 1YPE DESCRIFTICH

+ -

! 23 TO PRINT RUMN LESCRIPTIONS
.3} TG CALL SUBRLUTIAES TO FTAT DATA TEPIS

“NARCS 1 INPUT =~ THE NUNBER CF .AFCS IN THE RUN
ARCND i INRUT — THE ARC RUNSER !
SUBROUTINES USED TGIF YUD LAY GLNDRN PRNT PR
KUMB P2 CCEFL OCoSAD onTERD
PDE K} GECSHL CAVTET CATES
£ RROK SYNIHV S IMED
COMMON OLOCKS ALFMREC ABAFAM | CELEM CERREM
C CNOUT CONSTS censt €O AR AM
FLXBLK FMODEL IMITEK INTEGLK
PRI ORT SIGPLK SREQLK TPEBLK
VEHLOK .
INPUT FILES INTP = INFUT CASLS
DLTPUT FILES CLTR = PRINTER
- SCRATCH FILES SCRC =~ 15

;UBRGUTINE INBLPTI/NARCS, w /ARCANOS)
IMPLIZTIY RCALYE(A«HC=21)

LINUL

Page 2 of 25
October 1972

A"

cLIaR
ELTM
PCEon

€G0S
CTINE
PRIBLK
VMAT

INOWY
INJU

LOGICAL GARZF S KIFL R WTOZ T «VLRET P+ DEITEW o XY Zf‘—"S* v XYZLSW . TIREFC, ITNIU
DLTLSw qMEPCR Ty I BT TAL o NIFMOCFLSUSRT AT o SHMPGPRL FARTOGR W PUEMAT S IMNDAT, INDU

PLESIN HLVL S o LTI TRZS 3 STARTR «STAFT W HY P RL,SCQUEN

INIU

LOGICAL %L VHFICHAWRTRED +PLHEW W NAN 8 Mg AYT 1D
INTIGE S %2 T RACPRMIMCPET CULL wISTRL s FATY R NEAGNC EM ISND INJU
ATYPF s DS TaRC I STAND s ISTARC IS TR WYY LT AN S PR e TYR s CHANTL » INOU
THD XC S P s RL wdL STRC R IYY PRI ) INJU

INTING:IF CLTE VIR WCUSU IR s XY 2TR s SFCNU AR TRy SSL D FSTST AL CFLT2 4RECMDL INOU

LATE FLTP,8n A WFLECTPSCRC WAL DRC o P CHIL CELLUR, BMATND, STARTA, IN2U
STAR TOWOULTETFWPARMARY ' THNIU
FOAL RALU JREEC «GPEIG 4 FMSTOT W SIGERG . FGHeAIT IMe W PLHS [ G INDU
SIGSTL s VATCTIV 3L 5400 1087 TLIFGFTAST s 1D ITNeTLZP T, P 1LS5G, 7 INDU
CUNVEG +R T IND X aSOFRMT w CUTCEM S NS5« O LLa ST C INDV
COLAL] FRICISICN NMOSE LA F G UNANS s TTHES s P O7Y o MSAT L OV tHOUY
FIW GSION 0t ey (22 o5 {2 ) o PLHZ I ale (1, INTXEOS{CR0,. 7Y, j Lt BV
l.‘id-'-F(-%‘;‘_"'. Y eSPIIGUSSY) o fOCT oS e ) e LRl T {20 2)sTIF 507}, MU
GPVILUCIGE ) o ALEsS) o+MNAVM TG (AY s ETSTRU(D7D )5 TYR T LOT7H)40TIS(E), tMIU
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CATA TICt E/ZEHLUNARCSH AN (SHSOLAR.SH IFFE.SHCTS I.SENCLUD, 2HID/  INIU 112

CATS HLRTZ/SHHERTZ/ o5 0UIN/aFALSE W/ s KTAFSS/405/ . _ . FN2U 113
'AATIH-i(q1!FT)"TDIF(GuJ.DJTAFT}/B.:a‘A Cr INOU 11a

DO 50.1=21.3¢ : . ' © L IHDOU 115

EC SGAENT(1)=SISSTOCL) . ' INDJU 1l

T LM=MTYPT - ' INDU 117

, C IF(ARSNECLNTLC) €0 TO 122 ' ) INDU 118
C IMLTIALIZS FUOR -COMMOCN GFTIORS : Ce © IMDOU 119
' LAKC =NARC € . - . . THDU 127
ETAR TR=WF AL ET o ) B ' INOU 121

CTEAR TW=,F AL S & . ) ’ N30 122

STAL Ta=} ' . ‘ , ) INOY 123

EVAR TO=L . ' INDU 128

NO X2 5= . . : : INZU 12€

N[T x5eD=( ) . INOU 125
INsuPR =3 , : _ "INDU 127
NS1aaD=¢ : ' B TNDU 125

NSG=( : ' . o _ ' : INJU 125
AOCOMS=C : ' inaUu 120

CALL CLEARL JNANE 41336 ,1) . ) : . ITNJU 133

CALL CLEAR{ESTRT 40590 43) . : 1TNOU 132

-CALL CLLAF(EI:SO.B’:O.!I ' S INU 122
NETEST=¢ : . 1MOU 1346
RMETOT=1%CC. . : : 113U 135
KRNCFL=.FALET, . . ’ INDOU 17&

Ga T 20 ' INTU 137

C INITif1.122 FLA ASC CPTICNS INOU 173
TI0Y 1GoL sFNARCE . . : . _ INJU 199
IF{ARCNL e UalLEFC) SEQUSN=FALSE. : INOU 140
ELCUT=C.COO . - : THOU 141

WL XLE ST RE XC MY - . INJU 142
TSATIVCO1) =0 : ' . o T THOU 163
ISATIO(2) =¢C _ . INJU 1ac

KO- X D=RCXCNE S ' ITMIU 1&5
NGPLRI=CLE ' : . INOU 144
RECMULsRTCMNG . ' INDY 1487

€ SLT DRAG £ INTFGRATICN DLFAULTS ) - IN3U 148
DO 150 1=14KSAT . SINJU 1asg
IFIPSEH T{I) 26T 86402} GC TC 120 INCUL 1=0
IFIDASILAC2 11 eGTal a0 s ANGe COUTFRELELEMST (14 )4 ELENST(1, 1)) INJUL 18t

. a «GTaE1.5255D+12) GC TO 2120 INOU 152
COCY Y=z .200 ' ' 180U 183
CRAG2{1)=2.37¢ INOU 1Ea
DEAGSGL 1)1 =2,200 INJU 155

129 xrtuqa LALE o1 FolTelaOCm2 ARDePERFT (1) oGT o1 o503} ‘T‘QJZ(I.I)» INJU 155

. SHT(I) 92,64 G5570-3426, 72566CC INJU 157
crct:x_c.--- - INDWY jcg
EFGILIL )=, (T O : LIN2U 159

KGO S3{ 1) sC .00 T IN2U 1€D
VARSTA{ I ) =CR LALD 11 1 aSTa e 2Ly - . ' TROU Ler
IF(VASRTIPIL )Y SYLPSZ{],1) 525,000 C O INOU fe€2
IF(LEAGCIL) oG Ta ol 2e ANSu e HOT VARETP (1)) STORS2{1+1)=7%.000 TV 163
IF{ETF CSZUD el ) e Tl y T2} STI €S 2(I4 14002 INJOU 164
313G ST.OSI( 1420257 P5S2(T 41) 1HOU fee
C RUA] CPTIINM Citl : . T IMOU 166
RO OFTATCINTIPGICLUCA 3 SRD=9CT) CAPDIC o T4 ThAY s LT 14T 2T 2e T4 TS TNOU 167
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IF(CARVICFQuCORNANI(I)) GO TCLLACUIACS 410 14154420 442504304 35,
v 450;445q45?o~55-460.a70-LHJ-&85a099a475|&95120L-FﬁO.SCQ-525v
. AL 2103220340 435503004500 +27C438C )41

25C CORTINLE

C ILLLJAL UPTION CARD = PXRINT &FROFR MESSAGY ANG STCP

CrLL ZRECR{2.CAEUID)
C EMATRX ZARD
303 HUATHNL=NT1«C.3D0
T PLNATET2.GTeCs DL
G 7O 2¢35
SIMCAT CATO
3iI0 SIMOAT=, TRUS,
PLESIM=TAFFAY(1) 00
6O TO 2¢O '
C TOLE CAaxD
A2¢ J=larR&EY(1)
KeEJAFRAY(2) 21 G+ TAFRAY (&)
L=T13+2e 500
IFLARCHT.“0.0) NUCDKS=L

fa ]

TIFIKeGTeC) N EXAaZMINGIIO JMAXU (3. cK))

IFlJ.50.C) GO TO Z25
IF(JIG6T2) GO TC 225

IFLCT1eGTaLI0C) FTCLIJ}=DT
IFITRG1eCaCC &) CTCLCJ) =72

L G0LTS BLD
329 U0 3245 J=l1.2

IF(OTiGTaCo00C) FTCLIJ)=DTI
IF(T2.67.Ca COC) CTCLLW =T2

22€ CONTINUZL
GO TO 2(0
C RSTERT CARC

3.3 IF(ASCRTCLNTWCY GC TO 209

INSTHT=1f FRAY{1 F %10+ ARRAY (2)
OLISTA=TAKCEAY(Z)*1 0+ ARGAY (&)

ETASTA=UTI+C 500
CETARTU=T24C.50C
ETAYTA=NAFCLL 4STARTA)
c STASTI=NAXC{ESTAFRTYC+]1)
: ETARTC=1
ETALTP=INETRTWGTW 0
ETAR Ta=CLTISIELGTW0
GO TOU ZC¢
CSURL EN AR

(4]

}55 IFLARZINC NI ) GO TO 209

KREC=NEZD+1

SCAMEC Y= T
ESCUNST ) s0ALS(T2}
PHI{NZIT )=T1T

MAMINST ) =T4

EFFATCIMIO I 2Cq TR =G2))

CARLIL a1/ CFAYcDTI W TZ4T 23 TELTS

I (CASCT e b7 oV LARNY] CALL CRRBE (L, CURAM"{24) )
NS s Ve X COIAFTAY (L) # 1O+ LLRNAY (D)4 1)
BMLINS ) =MARCITARAY (3) #I0¢ L AFTAY (L), 1)
IF (D71 vbiede L O TALL TRLOF(LIS JCAPLID)
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DP(NSD) =D T ' . L. INDU 224

“1F (T24LE+C+0DC) CALL ERFOR(LES +CARPTID) INOU 22
CLINSI)=T2 : INDU 22¢
JEMPONST ) sNLIONST) : ' . INOU 227
NDEN=NDENES - : TNOU 226
IFCSEICRSED) eHTe0e0) NCE RST=KEARSTHJ - INDU 229
Ga TO 2(¢¢ . B INOU 220
C ELCLTY CAFD ‘ : . : ' INOU 231
360 SLCUT=C T . ) ' ; ) 1NAU 22
GO TD GO - , ' INJU 233
C IBIAS CaATD . : ) 1NDU 23¢
370 IF(ARCMCL{C.T) GO TO 203 INOU 275
JTIARRAY(L) G20+ TARFAY(2) 810U+ T AFRAY (3 1*1C +1 ARRAY (4 ) ' INDU 228
IF{J.LE .0} GO TC 200 . 7 CINDU 237
OO 375 1=1.% - . e e oo o INOU 228
K=DTIS( 140500 ) ’ ' INOU 238
1IF(K.LL.0) GO TQ 375 - : INDU 250
IF(K.5T:14) 6G TO 375 ' _ ' INOU 24y
IFINQIASTLGT(E7S) 6O TO 266 ) ‘ . TNOU 24P
TNEJAS =SR2 €40 : . ) , INJU 243
BE STNUABLIA ST )= _ . ’ THIY Pae
BT TYST(RLIASL ) =K TNOU 225
375 COMTINUD ; INDU 246
GD T2 2¢0 ' ' T INDU 287
€ SFOCAT CARD . : : INIU 248
© 385 IF{ARIND.I0.0) SSQUEN=, TRUZ. L INQU 240
G0 Ta 2¢0 ] . o INOU 250
C OKALY Chaio : . _ 1R2U 253
4010 O%BTSa=.T2UE. _ : INDU 2c2
DFASSS(1)=C.%0¢ ‘ INOU 253
CHAGSES{ 2)=C.N0C o . INDU 254
DRGT 36{ 1)=5.00D - - : INDU 255
DRGOSI{2)=0.000 ’ INDU 2%
XYZT Sw=. TRUT, ' Co : : 1NDU 257
RVIS=1C%14arhe Y(I )+ TARRAY(2) INJU 2Sd
BSIT=ipeln : . INJU 259
IF(RVTIP.GTaC) wRPITE(FVTP) CSTART W IUFYVD ICPHM BSEC (TLEMST( 141}y THOU 2¢D
. I=1+¢) INDU 281
IYETAT=DTi+.500 . CCINGU RE2
IYSNL ST E4.505 ‘ . INOU 263
IHM=T2/1CC.[C+1.0~a ' ; INDU 2es
SUC=TY2-FFLOATIIHMELI50) IMOU 2€5
CORLGIT=YYIAY(IYSTRT JIHM,.SFC) . INDU 2ER
LDORZ2IT=CCR2 1 T+2] TIME(DAO=BIT) . . TRQU 2e7
DF JLP=DNINICLATALR .DCRBITY ' INOU 2¢p
IHM=TA/ 1 JCal 4] oD~ - - . - C INJU 2¢a
TECETA=LFLOATIIHY*1 NEC) . . INOU. 27¢C
D7 NN EAMDL YL LY ND I AN SEC) INOU 271
CAY.NISCAY N+ 21 TIMI(DAYLND] . IMDU 272
CAYST2=CA Y N3 > : INOY 273
GO T ZC6D : _ ' TNIUV 27e
C TARIK Co71 ' REPRODUCIBILITY QF THE . 1NOU 276
8 e R ] ORIGINAL PAGE IS POOR 1MI0 274
e3Te() THTIXT =2 . 1HaU 277

Jo IO wIARREY (T )1 ASTAY (&) ‘ Irou z27e
IFLJe3Te2) INIE X332y T80 279
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CINLS K1=RAXO(4 o1 NOE X1 )

ANDE X3z MAXT (2 I RDEXD)

INDI XI=WIAC{T D X3 LT REX1)
IE(ASZREN «2) 6D TC 200
IF(DTIOGT.ri:\CC, oGM=Ty
IF{TEGTeCaCO0) AS=TR2
IF{T2.GTala C0C) FLAT=TI
NAMCEL=154GTa Lo DD
IF(Ta,Lie L 00 C)Y GG TO 2€0
D0 4256 J=1432

00 &CH K=1 ¢33

SAY
410

Ca{Jax)=C+I00

GO TQ 2C0

CAERDL

JEIARLY( 1)
IFLJ.QC GO YO 412

TIF{J.5TL2) GO TD 412

413

b :-'l

[

9
r

8001
420 .

JEAG
“42s

ASATT ) =0 TY .
MEAY{ 4} =T2
TEATIZ( ) =T3+La500

GO TO 2¢e

TG E13 JS1AREET

ASATC ) =D T '
MESAT( J) =72

ISATIOE J)=T3+C.500.

GO T ZCC

5 CreD

oy mm e -
[ Ay

(4]

P T
IT{FTiCa NI 20
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Lovit2) =12
LIV (31=T3
GO TO z2Ce
I8 CAFL
J=TARIAY(L)
K= IAF%A Y(2)
IF(KeGTal) RACDYSMINC (6 4MAXT (2 4K))
IF{Jel0seMRe JoGToE) GO TO 200
MDOD Y( )0 T

G TI 2¢¢C

casp

Ji=1 ) ) !

J2=NSAT

J=IAFFANC) _
IF(J+20aGeDFe JoGTe2) GG TO 426
Ji=J :

Jz=d

00 428 J=21 .42

KN B E S B

427

4243

CEASC(D)=CT]

CFAGESL 0 =T2

IF{L T2eGTaleuN0) GG TC 427
T3=Cal €

Tasg. A C

a2 Nn=17

e GRO(J)=73

LHGT S50 4 =T4

8.0-321

- INQUPT

o~ 4
Page 7 of 25

October 1972

N

TINOU 280

- 110U 281

INCU 282
ITMOU 283
S INDU 2Ea
INOU 285
INDU 2E€
INDUY 287
INOW 288
INDU 2FOQ
INOU 267
INDI) 26]
INDU 262
ITNDU 262
INDU 244
IxNpU 285
INDU 256
INOou 297
THOYU 2858
ITROU 255
TN2U 36C
INJU 3C!
INOU 3C2
INQU 303
ITMOU 308
THOU 225
INQU 32#
THOUL 3¢7
IM2U 308
INQL 209
MOy 3¢
IMNOU 31
INOU 212
INJU 212
INDU 318
INZU 335
ITNOU 3E
THNOWU 217
JONOU 218
INJU 316
THOU 220 -
INDU 221
ITNOU 222
TNOU 223
TNIU 224
INOU 325
IHNOU 32&
INDU 227
IN2JU 378
1N3U 226
INTU 33C
THOU 238

1MUY X
TNOU 3
1HDY 2
ITHOU 3



GO Ta 2L¢

C SULRAD Ce3E
4zZC J1-=t

431

432

J2=HAY .
JEISFEAY(LY

IF(J.i0,CaNR. JoGTe2) GO TO 431
Ji=J,

Ja=g g

DU 432 J=J1.Jdz

EMISS(JI=LT1
LM1SEA J)=D 11
E415S5( v)=T2
60 1O Zce

©C DUTHLY CATl

43c

A26 IF{IARTAY(YI ] Cove ANDJTARRAY (2 ) Wi G0}

327

C SIGMA CORD

44C

RAT=DT]

IF(I T141F.C00) GO TE 426
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UﬁATL=211+?Tl*(A1TIHF(ESTAFT+7.DO)-A1TIM$(DSTﬁPT))IT.DC'

CEATL=L RATL /OW 64048

GO TO 437

PYZE S9=TARTAY({ 134t 0el e DRy I ASRAY (1) 00.3
PYELEW= 1A Y (1)} o FCe e CRal ARRAY {1} e i0e3

TGEFTFSWETARREY(2Y W GTYu L
PLILSWSIARFAY{2).GT. L
0 ‘:::T:-12|-GT- C.0:C

KiPLER=T2FRAY (1) aGTaCaARSs TARRAY (&) s GT 40

J=T134 L ECC
dIF L e 700 e DR Ja Qe @} KEPTAR=Y

PRr IO T30 To e 200
CG TU 20¢

MSIG=NSIGH]
ISTA=3T1+ 580 3
MTYR-=2TZ4.50%

1S THU(MNSIS) =] 2 TA
IMTYPI(NSIGY=MNTYOD
E1GOMS(ASIGCI=T3

IF{]I 3TALGT.¢C) GC T 230
IF(HMTYELWLY «0) GC T 442
SGPFHTUNTYAL ) =T3

GO T 2C¢
442 DD 443 1=143C
843 EGPRNTL1)=TZ2
60 TO 2¢C
C ST:IP Cacl
445 J=fasnAav(l}
o I0RY BEIARFAY(3I} FIQ+TARRAY (4 )
IF(IN-2LFR,LELC) GO TG 443
JOED SR =RINICL S e MAXI (S ,1 CENDIFY)
488 J1=i
Ji=
1S(J.l0e%ellEe JuGTun) GG TO 446
W
J2zJ
LHe CD 447 J=J1 .42

IF(DTI4GT " er I )
IFCIN LV GY. )

STHLFES2004a =070
CRELUR(ULY=TCRIER
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IFCJ.GT2) GO TC 447
IE(T2eGTe a0 HLVTRER( U =T2
IFTET36TeCa Sl DBLEEBC ) =TS
IF{Tua.Clale{UD) STURPURL ) =T4
IFLTS.GTeSe (0} STPLOW( I =TS
VEESTPL 31 =1 AWRAY{R2) o G, 0
HLADSYE J) =l ASHAY(Z) e ECa 2

447 CONTINUZ
GO TO 29¢

C STAZET Cazp

450 IF(AFCHC NI W 3) 60 TO 29¢C
ISN=DTL 404300 .
1S T=MLIHE2{ TSN ISTANG WNSTZST)
IF{IST.GTaC) GO TO £52
NSITET=AS 1T STH] )
TE1=NSIZET ; T S

452 1S7ANS{15T) =1 8N B,

EETANDI 18T} =1 Sy
JENSTSH LS G
CIFCQJSM.LL 4 2.0F. JSR.EQ.ISK) GT TC 453
Y SIANICTISTY =JEN
GO YU 2(CC , .
453 OLESY(] STISTARRAYI(L) «hT 41
RMAST=NMA ST +1
PLHSISL Z.157) =74
IF(PLASL(1STIIGE TO 454
PLHSIGL1.158T) =72
BLHolot 24157313 .
GU T 2C0
458 PLFSIG(ILISTI=TE#R50C
PLESIG(2¢T1ST) =T3*RSEC
G0 TD 20

¢ CORKEIL CAxD

653 FENTITI4+e8DC
151=0
IF(MSTL CTeG T CIISTEAUNAPZCISA, ISTANE,h3THST )

IT(IST.GTa%) GC TO 457
HET.ZT=KET T+,
IS1=NETE ST .

457 IETANI(IST) =T =N .
PLH3I3(4.,1ST)=T2 _
PLFSIG(S415T) =13 N
PLHSIGI E+IS5T=Ta - .

G0 I0 24¢ ' BEPRODUCIBILITY OF@%%@

C 8IAS CAWD INAL PAGE B8P

860 I1F(ASTNCeLLF) GO TC 46S ORIG : .

- NBTAS=NRIASE] ’ .

C BLASLIMNBIAS)=CT)

BLIASSS{ARIL S) =72
IYM. = T3 /] 030641 4 303
12=T2-1 .00 udSTLCATITYNMS)
THV=T4/1.52 24514204
€IC= T3 1e D247 FLEATUIHM]
IFCIYA oG 1. CIASTETORPTAGY SYNTAY {IVEL o JHM S 2C) ALY IMCILSTART )
IF{I YW ol Qe PETRT{MNRTI AG)Y=CATLELF
IXYED=T6 /1 407t . Q0D~8

-

-

%0 2

2 N.7T72%

INLU
TNOU
INDU
INDU

JINDU

1NOU
INDU
TNOU
1HOoU
INDU
INDU
1NDL
ITROY
THIu
| §2930)
| f gV}
INJU
TNy
InJw
T HOY
T1HOU
THOU
INOU
INJU
ITNDU
IN2U
1N

THOU

10U
1NJU
TNOY
INOU
INOU
1HOU
TNOU
tTNOU
TNOU
INOU
INOU
tNOU
INOU
TNOU
1HOU
1NOU
1NDY
INJU
1havY
INO U
THOU
1MUY
| L 3T
INOU
THAU
TNaU
INDU
INY U

362
363
254
259
3%6
257
358
363
A6¢
ACI
4Cc>2
4C3
aCa
4C%
ACE
a4y
ACE
499
417
411
412
413
L41a
ALS
416
417
Al e
419
42¢
a2
H$32
az3
L24
425
426
azr
aca
429
430
431
432
433
any
4135
426
427
418
a2q
GAL
A
a4
Y-
4484
aas5
d46
Aa7
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Te=Tam) CLLAFLCATCIYND)

THM=T4 -1 . CC
EXC= T4~ 14 C0
IFCLY A oG Ta
IF (IYUI:;' «5 G
BSTENI(KRHTLA

2tleO0~&

eEUF LDATLIHNM) o
CYREYRCIMEIASI=YNMEAY { IYMD, IHVY STCL4AIT IME[(DSTART )

)y SSERLUNAMERAS) SCEATEEFR .

C) =1 L0 ARRAY (T )41CO*IARILY {24102 ILRPAY L 2)Y+TARRAY( &)

BTIWLREIAS)=T5+34300

GO T2 2C0
J=1 ’

+

YRITE(OLTP 4060 C) CARDIC.J
CrLL SRECECIZ WCARDIDY

GO TO ZEL0

VAR COV CARL

479

47}

arz

a7z

;67

468
HuY
&4

J= ILRRA YL L)
K= TARRA Y 2)
L=IARRA Y( 3)
J1=1

Je=2

IF(Se 2 uCeBFs JeaTe2) GO TC-&Tll

J1=J

J2=J

Do 474 J=Ji
IF(L.GTaC}
REAZLIMTP 4]
GO TG 473
READCIN TR o2
IF{KaZ0.0)

VI
GJ TC a72
Co53) (VARCOVIERIN«J) oh=1 45

BL03) (UNARCEV(NGMad) sF=1 o6)sN=L,0)
GO TC avs

CORLL LI MIZ L METHL v ) 9B o3 4 e TRUZ ¢ «PRKERLRY}

CALL OHAVLET{G PKIPLF +&45UML)

DO 467 1=1.¢

GO «n? h=14€

Al T N}=CaCT

-~
-

DO AT NM=146€
AL TP )=l T RI4PKEPLFIT s M) RVARCEV (Mo N J)
Lo 46% I=1.4¢
DO azs h=l.c

PSLM=C. LD

CO «t3 M=1.€&
PELHSPELNM+A LT +4) 2PKEFLR(Ny¥)
VAFZ DWW I_tf\uJ) =pSuM

COUNTINLE
GO TO 2(C¢C

OR31 CART
ATS IYETE T=LTl4.90C

ITYNT =TI .00

Iv=T2/1CC.

iN+iad=a . )

EIC=Te=LFLNAT(IHYLELSG)

COREL=YNT AY(TYSTET o IHN.S2C) REPRODUCIBILITY OF THE

DCRBIZAITIML(LCRB1) +DCE5 ORIGINAL PAGE IS PQOR

T FIzmIArTAYLL ) o OTu
FHM=Ta sl L4104
SLC=Tw=DF LCAT( IV E1LTS)

LA A LY

YOlY: 6l al+masC)

SR BSOS VT AALTEN T(LOENY S
(JENITI JET LY

0 47w I=2,4

8!0"'37d

IMIU
MY
TN
1HOU
THOU
157U
INDU
INOU
10U
1NV
INOU
INDU
INJY
10U
IKJU
1MUY
INIU
IMJU
INDOU
TKoUu
MU
THDU
THOU
TR
TMOU
INDU
INT3U
1Y
TNV
ENJU

INIU

INDU
INJU
THIU
TN
INDU
IMNTJU
IHOU
INJDU
INDU
ITNTU
THOY
tMOU
THNOUY
THDY
I&0U
THDU
NIV
INJU
fHou
IN2U
1+20
THaY
THOU
N2V
INJU

aLe.
&40
450
451
asy
4E3
454
455
asa
AET
[
4L 5%
46l
&A1
LY ]
GETD
4EL
aes
4€E
GET
4ER
QES
L7
471
a7z
473
ata
415
476
477
are
473
aEr
LEl
LED
4ET
4EA .
4ES
a5¢
G ET
LEE
4Ra%
aGH
4cy
4ac?
49z
4G
LG8
LGa
4“7
4GF
LG
sce
=C1
Sng

£¢C3
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D7 AR T2CT R TR TI#0FLCATITA Y (1))
ISE0SarTallenal 1) S0nnTanl, T

IDSAT( lj:r'-:":.-¢ﬂ-“u

AL T L - T L ST e (LI TI ML (T Ce B 7 T2 )= L P IME(TOREL )} T 2D

ELER EXori 00 ST PV
G0 TNz : o s

INVIT ARC

aga

170771 «GTeansd) ZL1 Th= T1
TF01206Tals 6203 # #ETIT=T2 . i i
¢ 10 zit ~

NS1T CART

4ES

INSLEE =

GO T

CPRITERID (eFC

436

4391

NUPFRO: SNIPRER 43
DN &Sy I=1.a

IP87D8 (] dMNIFFFE I=]ARREAY (])

INTYPE: (1 4 )8a 2R )=l Tiealn s

INDDREF (2 N IBRET ) =T24,.,170 ’
CEINTX{LNABRFT) =T
CREIRTDX(2,NIFREL )=Ts

G Ta gud

Cu_L CarDd

455

NIULL=ARIULL+!

CULLOY «NIULLY =T Y1 +.50C
CRALIZyNTUL L) =TZ2+ 500
IF{TZeT2.0037 G5 T ZicC

S NEubLENIULLe

CULLCL W dZULL) =T 2r.500
CULLEG2 2 NCILLI =T a4+ 450
63 YO Z7)

RECALE {(COEF) CLRO

8¢a

N=TASSAY{1) *1 C+ TARRAY(2)

USTARRAY(3) 812+ IARNAY(4)

T3I=DAE £( T3)

Te=0aAB S[ T4)

IF(N.2Q.%) GC TC 502

K=2 _

IF‘L'DEO|G-A'\50N0LT-3’ K=l

TSIG=2,1£35-3 42K

IE( TEe GEw e COCY GC TO S03

FE=DIHNCR ¥(H M)

DY1=DT1%7S

T2=T2%15 " REPRODUCIBILITY OF THE
TFET3.LT.TSIG) T3=T3475 ORIGINAL PAGE IS POOR
IFC T4 LT.TSIG) Ta=Ta*Ts . L
TE==1,(DC '
GO 10 €20

IFECTIE.LE.C.CCC) GC TO 620

DTI=CS(NM+1)

T2=C 5S¢ Zla=n33-14)

IFC 120l 00l CaCRVARCRAULLGu 0) CSEN,N+1}=0T1
IFC12,GT.T51G) 13=TIFLAGSIOTY)

F(TesCTaTS15) TazT6aZAauSIT)

SLI1=21~N : : '

| q.0 -;5::5

o n TAr

IN 1Y
LESMIT)
INOQ
Wy
N3y
INDU
THIU
N
INJU

INTY

TN
INOU
THOW
I 1T]
thau
INDJU
INJD
INDU
MY
INJU
JIR1Y)
INoU
INIG
TN
INOU
TNOU
ITNOU
INJU
INGU
INOY
TND U
INJU
INDU
INJU
INJU
INOU
TNOU
INDU
INTU
INay
INOU
INOU
INOU
INQU
INGU
INOU
INOUY
1NDU

CINTOU

INOU
INOU
1NOU
INDU
INOUY
tNOU
| 41V
INOU

(3. I3 BT I NS W BT BT Y S Y T BT ST N T Y BT B LD ST T T AL L)

FELIN LR

CETN P2 T PR & SN o B

soih N MR i R
L e

e
LY G FD R a pa e s e e

Mol th ah Ihan

i enokn

an
VRN Y]

[V Y
O D~ Oth & iy =0 @~ BN~ O NI 8w N DD s B TR D s T B VD G N D B G B e

PLONT T S D IS IE AN
34

*h th

LS IV I L ) I S 5 BT T o R T - o T L T L o - S = L PR I VI U O I N VR )
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183 2=232=w : INDU SEO0

JF T4l e So (L LV CRa ARCNILEGLG) CS(15UBLISURZ2I=TE : e TNOU 561
IFUARTNC.GTO) GO TO 660 : . INDU S62
IFITILS 0L 5) GO T 501 : : INIU 5¢3

NC 4 ST=NI ST €T+ , INJU 5¢e
GRPVAL M KRZC. ST)=0T1 /T3 . : : ) TN E65

G EIG(HECEZST) =T3 ' _ . IN3JU €65
INDXTZ(NCST-ST 41 ) =1 » . ) YHOU S67
INCXC SONC ST ET 42 ) =N ) - - . INDU see

IME XS SO NS ST €T W3 =¥ o : ‘ . INDU 566

NI 3=WAXC(NLXGEG o N) L INOU 576

MO XIID=VAXCEHIXNRD « V) : ' : IMNJU 571

SG1 IF(T4.,LZ.Cs0C) GO TO 200 B . IN3U 572
NC S ST=NC &5 €T+ . ' INGU 572

GP VAL JINCEE STI=T2/T4 INDU 574
GPLIGINCEIST) =Ta . - . INDU 575
INDXC S(RG ST ET 41 3 =2 ' : . i INDU 876
IME'XZ SUNC ST €T sz ) =N . : ANIY 577
IFNXCSINCEZ ET W 3) = : . 1HOU 578

ND M LSS MAXS(NGCKTEG o N ) - . INDU £73

NC XOF 2= NA KC (HEXORD 4 ) . INDU 5PN

Gt T zCC L _ - INOU SE1

€62 J=N+) INDU Eg2
K= 23~ S IKDU SRz
11=0 . . T INQU SEs
IF(MaGTaC) 11 =J=-] INDU 585

CU 35 I=11,30 ' N : . INQU SEes
Cs(I+Ji=Celin - ' tNOY SETY

S)5 CS(31=1.K}=CaCCG . . INOU S5EB
GD T3 240 - S TINDU SEg

ECO TF (T2.L%eCaCT &Y GC TG B0 : . INOU S9¢
IF (HGRLEC LT AGTAS) GC TO 200 . : . INDUL Sey
BILSSHINGPAFC)=T3 . ' - INOU S5¢2
BTY2T (NGPARC) =1 . INJU 563
BSTANI{AGRAFC ) =A21AD+ N , INJU 564 -
BIALLINGPLEC) =S T1 /T3 | - I INDU S55_

NG AU SENE KO (NI XSE G o) . INOU 596

KL 208 = VA XCINE XCHD o M) ‘ TINTU 557
NCPL R ZaNGPARC =1 ' INOY =68

601 IF(T4.LE.C.C20) GO TC 295 INJU S59
* IF(MNGPLRECLLT.NBLIASY GC TO 2C0 , INDU 6CC
BILSES{NGPLFZ ) =Ta ~ INOU 601
BT (NGPARC) =2 RFEPRODUCIBILITY OF THE 18U €cz
ESIANI NHARC =Nt 00+ N - INJU 603
SIASIINGPASC) =T2/T4 ORIGINAL PAGE IS POOR . INJU &ca

KC DI GSMA XIINDXCU G o N} : R ' 1NJU €05

NU XD I=NAXCIND XCARD o ¥) INOU &0k
MGPALC =NGFf RC~1 ' TIN3U G0y

ch T3 Zcc ' . : INTU &og

L DATA CARL INIU BCY
EZS JSTANL=IAR™AYII ) S10CCHTIARKEY (2 ) 10 > ¢ [ARGAY (3) €104 1ARSAY(4) INJU 617
IF{VAZNCC040) GC TC 530 : ' 13U €1)

€ & T CATs TLEL UAN1S . ' INJU &tz
ICe3=J81ANT #1 00 INIU E13
AR YULYsJSTHRC-TI DS 1G] : + IMIOU €14
PARDE YO 2) 23 31 400500 ' INDU 618

(.0- 3%

N - T o T 2
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IAFRRAY( 2D =T34 (e SDO ) ' . INJU €167
IAPSAYL 41 =T3¢ L4520 . INDU €17
Jops=zn : ) T INJU 618

IF (IS IGI0S4) W EC.C)  JERS =21 : : S L -

BO 530 11,4 . S INOU €20

TR CIASPAYLL Y)Y 5335.530.700 ‘ ' INOU €21
€3¢ lrrRAY(])=o ) . . ‘ - INDU EzP
16aREAY( L) = LR S ' . 1NDU /23

6L TU TCO : : . - . THIOU £24

€ STAROS CARL _ o L "~ INDU €25
L) NSTAND=C N ) : INOU £26
fPRDCLE=0T . o ' INQU &27
PELC(2)=12 ’ : - - ) INOU €268

€ SEAL STATION 2CLITICAS , INJU . 62¢
S6C EFAD(INTO 218703 wIRS =G0 CARDIC s JSTANCS LT+ NENVET 1MIU 636

. IF(CAPLISIC.CONANELEZT) ) GC TN 56 : IMOU &2
NSTARD=RSTARD +1 : ) ) . ) INDU €32
ISTLRDUNSTARL b2 JSTANG - 1MV €33
JHANELMETERL ) =CARDID - THI0 €3¢

GO TD SEs : o INOU €35

€ SET COMMON PAFRART TR INSICATCRS : ' 1MOU 624
569 MIMOUT=JSTANRAL OC TRDU £27
OLTCUNSFLGA TOMI NCUT) #1 4052 1M0OU €28
NSTL=NSTECT _ ' INDU €29
IF(CUTCON.LE v &a) CUTCCN=%.C2 : INJU €aDd

MA XIUT=JSTARND-1 D0 11 NCUT _ INJU €41
MINDUT=NAXLLT /10 - . THOU Gaz

SRR RTILTS M AGU T HINGUT $1 0 ) - 1N €43

MA AUUTSNA RI{MARILUigl ) INDU &34
MINJLT=MAXU{MINDUT +1) - o INOU €45

. LI T35=0T1a6T.0.070 ’ . IMIY 646

€ COMPLIE FLE TTINING _ . . T IMNOU 647
FLATSL, (R C/FLAT - INOU 648

FEGIZ=] 4G 47/ L CFLATHeE2 . ‘ INJU £a9

FF SO 32 AD #F LA T+F 5032 , ' INDU 650
ACSO=AS ¢%2 A ' " INJU 651

¢ w=11Y RUN TITLY ' INJU ec52
€20 wRITTIOLTO (w&as?) MARCS INDU &5
IF{NSTIET G Ta ) KRI TU(IUTI 44484 8) NSTEST INJU £5a
WRITE(OLTP 14404 G) (DASHITI 4151 3 TITLY HMAXTUT, CUTCON, M INOUT INUU £S5

N 3ZMI=ND IS LG B ' ‘ INDU 6556

NG MCM2=AE XOFD ‘ INOY 657
NDCUNS=FAXC (] NICCMS) INJOU es@
NDCINS=MINI (I CORS  IND XI=1) : NDU €659

IS (NZAMSTLLE W C) NDESRS=D REPRODUCIBILITY OF THE - :NUU 6EC
NCOMST=ACCORS2( AICENSH2) ‘ORIGINAL, PAGE IS POOT T INOU €6l

€ PRINT G 'DUOTSRTIAL COUFFICIZNTS £ EARTH MONUL OOR ‘ INDU 662
CALL COEFLICUTP WNAMIFL) INOU EE2

PPAN =100/ LAT : INIU 644
REITIAOLTO,10153) (DASH 1 =) 311 ) oFt o FORF GV INOU EE=

IF (H3YMuLT.C) GC TO £47 - © INIU BEEL

MAC J=SENST=HCOLNST ITNOU 2ET

I (190 al” e L4 atn e NECNST 46T L3 ) CALL . m5KRNT(LGCARCTIC) ' T OINOU G2

C PEINT S4L7AC LENSITICS ) , : 1MUY LES
CALL 20han] . TMOU &7C

€ wRITL SuUrTACHL CLMSITY INCCRYATICN CN SCRATCH FRLE MU 673

8.0-327
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CO €23 1131 440504450 ITNOU 672

IZ2=MING(I16843,4050) . INJU 672
€37 W ITH(SCREC) {ISURFLI) +I=11412) : INOU €74
DO 9251121 43CR26€ .45 ITNDU €75
I2=51NGL] 1464 502026) INJU 676
€35 WRITA{SCRC) {8 (1 aI=11.12) . INGU 677
640 CONTINUY INDU €76
1 (NCSIETWLL W L) RETURN ' INTU 673
C WREITZ ADJLSTED GECPOTINTIAL A PRIGFI VALUES ON SCRATCH FILE - INDU &0
CO €S9 [1=1.N25.57,225 INGU €81
TZ=MIHS(MNISTST114224) ‘ _ INJU 682
ES50 WRITH(SCRCE (GRVALOCI) +1=F1.121) ' INJU £83
FL TUSN ' . TNOY 622
L€ DETERMINT NMULMBRTR CF ARC FORCE MCCEL FQJAT 1ONS UXCEPT ALJUSTED ' Inny €285
C GZOPGTENTIAL COUFFICITENTS : INOU &85
760 NEoN{l)=¢ ' : o S INJU Gev
©ONEON(2) =0 T T ' o . INIU 688
IF{3=33T¢n) GO TG 7352 - . THOU 689
INPAFIZE5NSAT ' , INDU. eSO
JEINPAR ] ' . ‘ : INDU £5%
DO 706 I=1,M3AT ) TMIU &52
IF(RSATII) oL a0 CDCaCRaNSATITIALILD4000) GO TO 754 . iNJU 633
IF(LURAGEG LI ) LT 3.000) GD TC 7C1 . TNDU 664
NECN(T) =RIOR(T) +1 ' "~ INDU €55
INPAERI=INFAF] 41 : . . , INOU 655
ACDI (I} =INPAR I~ INDU 657
TCI IF{D5350 SG(1).L..0.0NC) GC TC 703 1HOY &SE
ISR ! ’ ' : INJU 655
CINPARI=TNPAFT+} ) INDU ?72¢n
ALDIC(I)I=INFARPI=- . . ‘ ' INOU TOL
763 IF(-MISSGI1)a L4 0.000) GC TC 754 o INDU 7C2
NOOME L) =NSaN 1) +1 . ' TNOU 783
INFARIZINPAFRL #3} : 180V 7Ge
C SEAN(LYRINPAR 1= _ TNDY 7¢S
7504 CONTINUZD : — - INDUL 7C6&
C PYINT ARC DLSCRIPTICN INOU TC7
702 WRIT.(OLTPL1C332) ARCND(DASHLI=1,22) . 1NOU T7GE
FFU13ATION1)aGT. ) wRITEICUTELR20CETY (TLISATIE(I) s Y21 +MHSAT) INOU 739
WEIT-(OLTPYIC 203 TITLE INQU 70
WRITALOLTPL1I0152) (TASHI=1,8) ‘ ) - INJU T
IF(O023TEw) GO TO 725 ’ : INDU 72
WRIT-(OLTP, 10158 ) I RANMAXGCCRVEG  INMMLA INJU 713

WRIT . (OLTR,1C1C2) : 7
hP:UjOLTP:LJSZ) REPRODIKHBHJTY OF THE ::gﬂ 7i;
GO T 7T1¢ ORIGINAL PAGE IS POOR INIU 716
7LE WFITL(OLTR,10152) . . ' INDU 717
C PRINT £%C =Ci¥0lL METEL DESCRIETICN : ) INOU 78
719 J=INDIX1-) _ - INJU TS
K=NDIX 3] INJU 720
WATITCULTFI024 %) (DASH 4121411 ¢dak ‘ INJU 721
IFCHUXLL GG T ) CALL LEPCF (L 2WCRELTCT - INOU 722
IF (NG XLFLU L5 Te K) CALL CRROD (1R ,CARCTIC). ’ POy 727
L 723 1=z1,.%, . ' . INTU 724
IF{L 3T RETRY) GC TC 705 ‘ INTU 728
IF (Y3 101G T Ca D) 66 TC 720 S 1NOU 726

1S v P IV OLTRLICLIT4) T .,0C7 17501 IROU 727

2.0 326 |
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GO TI 725 ' ' ‘ - INOU
T20 WRITZ(OLTPL12155) 1o {BOLIS{I) v Jd=1,2) 000y (1) ’ INJU
T2€ CONTINUT . S ITNOU

IFQULOVELL) o7 0e CaCl0e ANCALOVELZ 1 oF 003 o306 ) s CRAIMPOBY (1) 450,600 INIU

. ¢A G SMIACTY(2)1alF0eCe LYY GO TC 257 IHNOU

TFEMEI. Y(1) a7 ICe CaD0) MFITOICUTE IIC0Z)Y (TIG:S{1)s1=247) INOU

IF(MOLID Y2} o CaQenDD) wWRITE(CUTE12CIE) TIOES (1) (TITUS(T )y I=4e 7} INDU
IFAMEIT Y1) o3 s LaCOC s ANDO MECDY (2) o ML o C o210 ) KPIT“(DUTP.IIODE!TIFE INSU

WRITE(OLTPLIC03) LOVE TNJU
GBI REC : L TNOU
£EST WA IYTT (DLTP,3ICCY) , ) INOU
BHEC D0 T&s 1=)14R3AT : {NaU
NCPRNTSASATII}aGTal ol o ANL s MSAT(I) BT, 0,800 ' ) INOU
WRITH{OLTIPLICISEY | . : INDU
IFACO(1 }oG T o CR J4ANDLNCRFENTY GC TO 739 IHOU
WRIT(DULTR,10155) & . INCU

10 733 ’ . . INOU

730 TF(ADOR(I).F0.C) wRITE(CUTE,I1015G) CD(1) _ ‘ TRDU
' IFCADDT (I 1. GTas) WRITIICUTELIZECE) CO{13.0REGSGIT) IMOU
CIFGALDIATII) T o Go AN COD{1} 4 GT o4 [.C) EITH(AUTE, 19157) COOCIY INDU
IF(RDORLCT) «GTa0) WRITI (LUTPLICSCE) CIT{II02G0SGIT) INDU

735 IF{Z S80I et Te SoeCL2uARDLMCFRNT ) GO TC 7475 INDU
WRITI{OLIP.1G16D) - INOU

GO TO 745 : INOU

740 SEADCTI)et QaC) WEITFIQUTP,IG161) PREISS,CMISS(T) © IROU
IF(S5A3 (1 ). CToC) WRITI(CUTR.ICEC3) [PFESRSMISS (1), SMISSGIL ) IMDU
PGS IF(NUINAT) - WRLTE(CUTR10534) 4S-LTEEL MSAT(]) 1THOY
R ITZ{sLTPILYICE) IMOU
WRITI(OLTO,20118) (DASH I=1,21) ‘ TNOU

CO 75) 1=1,NhSAT ‘ 1HNDU
RRITICOULTR OIS 7)) 3 (O LRI I} w QNIRRT K s D) aKk214 3)50=1,2) INDU
IFCoMNITOVARSETHITIY) WRITI(CUTPLICITIR) (STLPSZ(IeJde (EQUNINTIS s d e tMIU

e K=I1e3) 051420 ' INJU
IF(VvARSTP(I}) wFITE (CUTP,1CE21) INTU

IF (VARSTP(I 1) WwRITZACUTP.IC125) {LONIAT (Kyl1}sK=143}.5TEPSZ{ Jol1ds 1NOU

. STIPLP{I}+STRPLCYLT) JDELEREC(T ) 2HLVLRB (I (UGNINTI{K 22K =143), 1NOU
STIIPEZL .2) : 1HOU
KTCLOI)=RTINL( 1) %2 . _ TNOU
CTOLIT) sCTOL(]) %22 T . | {4e10)
HLVIRI{ I ) =HL Vi FE (1) wa2 THIY

750 LOLIR3( T Y=L el RAu(l ) o422 ‘ ' TNDUY
C PRIKT CUTA2UT RIGUTETS - INQU
JI=IHSUERR ’ INDU

IF D0 L alT e 2eCO0atNE e JUsLE e Ca ANT o e KT o (FLTLS W DR.XYZFSW.O?.XYZLShIN1U

. +FGOOT Lal) GC TN 765 4 . IRJU
VRITS(ULIP,IG1EZY (LASH JI=1,23) IHDU
TF(PLTLS%) 1T (OUTP,ICIEG) (ITANE{T) wl=2,4) 1H3U

755 IF(O0U31LT+24C0C) GO TC 756 ' , THAU
CALL DA TUS(IO=B1 +1YND JIHY,SEC) ) _ " IMOU
CALL AT SLLUFTT T e YMIL sl 435 CL) tHOU
WWITACOUTRGZ201CE 1YYD G IHN GRS ¢ 1YNME, o IHMI W STCE . INI U
CTI=0ukTeg.64D2 . : IHIY
WRIT.(AILTP WSS C) ©TE . ' INOU
IF{eNITVLICAL 20y GO TC 756 : THMIWL
REIT(OLTR 7T L) REPRODUCIBILITY OF, THE ‘ ) {18

WRIYI{OLIR.27 L%}

ORIGINAL PAGE IS POOR 1NJU

€0 -2

[ T ST A WE |

T28e

729
73c
72
T332
723
7 3
735
T3E
T3
T23F
722G
740
TaY
62
743
744
745
74~
T47
Tar
ra%G
750
73
752
7E3
150
755
7506
TE7
7ce
79
TED
161
TE2
TED
Tee
TES
TEL
TET
768
TES
770
i
17
773
78
775
776
T77
778
779
TE"
TR]
e
TEQ
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P50 IFLMITL(XYZT Sw.0ORe XY7LSW)) GO TC 7CS7 ) . - TMOU TES

IF(TORIFT) WITH(CUTPZ3564) . TNQU TES
IFCTORZFET) Yol TE(0QUTRZL060) ) INOU 7P6
IFIXY2E Enel ML o XY255Sw) SO TC 757 . S IHOU TET
{FOXYIF Sw) ¥ LTE(UTRGICIAS) ITANSELY o CITHRMG (1), 1=204 ) : 1HDU TBer
IFCXYZLENW) #RIT (LUTRGIZ16S) (1TAMSE(I)a1=2,4) INJU TE9Q

GU TQ TL5€ : . : INJU 750

P57 WRITI(LILTP«I1C160G) TTRMS{3) o ITNMSITI 1234504 (TTH#S{1)e1=2,54) 150U 751
7056 IS {CxITEw) G2 TO 7057 , ' . INJU T7S2
IF(EAT. «GTaCo} RRITI(CUTP 2025} RATH . INTU 763

) WRITE(OLIPSICIET) . INJU 754
75T IF(.KIT«DEF 18¥) GC TO 758 - ) TN 7G8&
CALL LA Tl SUUGFRITJI YD THE .SHC) _ . . INDU TSE
CALL DATCS{DSYING (I YKDL JIHHT S CE) . INJU 797
WEITI(OUTEL20C20) TYND  IMMSLE YLD, THUS,SECE INOU TSR
SRITI(OLTIP,ICI0E) FATH : INYU 769
IF(RVYTP 3T L) wRITULCUTR2C03C) ' _ INJU ecl

788 IF(GPUE Sw) vEITECOULTE LI SIER) ITAMSEL) o {ITHMS{1},123,41) : INJU ecd
760 1F (N 3T helReJdalZ.0) GO TG TES 1NDU BC2
T RRITILOLIP 220400 - ' : INDU 203
TFIMUDC JI4v2)ec 0sd) wWRITS(DUTP,20C4L) - . INDU BCa
IFCHSECe 3 wWhRT TH(OUTP 2084 2) 1MOU BCS
TE(HMII0 JJ 14 0a6Tal ) WRITE(PUTR.Z00L3) ‘ INJU 8C5K
1IF0J3J,50ea) wWEITS(OUTP,2C004) _ - INJU ee7

€ PRIKT AIUIMAL DFIIT ' " IN3IU BCH
£S5 [0 765 I1=1,KSAT INJU BC9
Rl "2(OLTR12168) T 4(CASH yJ=]424) _ : IN3U 81¢
ITEI T L4e5Tals wRITI{CUTFAES120) FEL A - ’ 1MJU Bl

BRI TECOLTF e Ul) T YSIF ol rY MU  JEPHFM LS ECe 1oL MINII 1 )s =10l )y 129 B2

s (OHEIZLCJe1) 451 45} ' 1HIU eyl

765 TFLAHNITLCFE TSH) af1 TALOUTPWI01T73) ((VARCOVIJR+ 1)K 1, EYsd= 146) INJU 81&
IF(TOATFC) CRERT=0RBET+I 000 . : INJU €15

DO 767 kK=1,hEAT - _ INJU 216
S11=d . . IM2U E17

CO 766 1zl,¢ ' . , 1NOU E18
DO 765 J=1.€ : S LY TV AR -S R
CUMI{T1 )= VARC OVl Jal 1K) , INJU 827

766 I1=11+1 1NDU B21
CALL SYNMIAVISULM] 161582 VARCCV{1 42 oK) ) INOU E22

11=1 ) 110U e23

2 767 IZ1,.,€6 ' 3 ITHOU 223

CO 757 J=1.¢ . ‘ X 1MNOU 825
VLRCOVI Jal oK) =SLMLI{TIL) : INDU B28
VAFCUVI Ladek)l25LNMI(TIL) - INOU B27

767 1i=11+1 ' ) INOU 828
C PPINT SUYMARY [OF FRUPICCESSING IRSTRUCT ITAS ' T INJU B2o
IF{NODAPRLNE D) SALL FRANTPR(CUTE,/TY DD} ’ It43U B30

€ PRIINT NUIILRE CF MASUF-MINTS WRICH 2R! TC BE CULL'T INTIU B231
IF (MZULL.LDeC)Y) GO TS 772 IMIU @32

LN Fou JulenCLLL INJY pan

708 IF(SULLI240)el6a0) CULLI2 o J) 22ULLLL 4 J) , T INIU B2
WELT EOLTP 2307 LOCULLIT v J) o120 42 4 d21 oNCULL ) 1NJU RS

¢ PIINT 51695 1D R LSIL FCR M FSURI MERTS COINIU B%
TPS AR ITLOILTPLYLI0C) ) . INJU BT
R ITOOLTR 1601 0) ATYT (2) SORPARRT (2} A ‘ {NJU B2R

L ITL(OLTO, 17620 UNLTSE3) ‘ 12U 829

R.0-3%0
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WRITE(OLTORLICEIZY ATYRI(3) o SGPFHRTILS)
BRITS{OLTIPLI2€30)

INDOV
fNOU

WEITE(OLTFLI1CETC) QTYFE(&).SGPFhT[Q)cUNlTS(3?.&TYPE(11).SG°RNT(IJ)INDU

kCITELOLTP i GAEC)

PO v&S 1=1,7

IFCI4GT 1At 1 LTe5) GC TO 754

WRITCIOLTIRICEL DY ATYFES{1) vSGRENTI(T)

IFCT 42 0S) R ITF(CUTPLINGED) UKITS(1)
‘!F(I-:0.51 A I TZI0OUTR L0629 }

REITZ(OUTR,ICAI L)Y ATYRZ (17 ) JSGFENT (147}

IF(T 4i0 S} WAITE{OUTR .. 06851

IFCT 71 o5} hPITEfGUTpuloééD) UNITS (1)

78% CONTINUFG

IFCIGCIC SaGTag) WRITIZ(CUTE L ICEAT Y {ATYFZ(1)},SCPRNT(1)s 1=15:2061)

K={IGICS+i) 72=-IGELS/S )
IF(K+TN61) wWRITE(CUTFR 20630 (ATYPEU(LYWSEFANT (1); 1227, 20)
IF{MSIG .7 C, L) GC TO 784
DN 7TH3I 1=31,M51G
IF(ISINC(LI).L0a2) GO TD 783
I{=1MIYEL(L1)
IF{1i.LeaCY 11=31
MIY. =i Ty (1) ~{IMTYFE(L) 78) %7 -
WEITE(OLTRLIC610) ATYFRI(I1) +SIGCRG(T)
WRITE(ULTP,I2E5C)Y ISTAROUDD
IFANTY?POL 043 WRITL{CUTP,ICED2S)
IF(IATYPL . oC.2) ARITI(CUTO,ICE2C ) UNITSI(3)
IF AV TYC L (LA NRYMTYRD,GT  28) WRITH(OUT D, I06GIG )
TIFIMTYHE JUO0W2T7) WEITC(CUTRWID6EQ)
IF(MIYPS oM Q. 2E) WFT TL (QUTP L1 2553) .
IEAMIYP U Cal aCF o MTYPL W 6T +S) WRFITF{OUTP10620) UNITSI(L)
IFCIMTYRL(I)«GTe2A) MTYFESIL
7E3 CONTINUS
TB4 MIYI=1GICS : '
EETTE ELCSTECNIC 145 INFORMATICN CR SCRATCH FILE
WRITEOSCFRC)Y LASTRG
WPIT.(SCHC)Y RUTYES
IFC(eNITLSLOLER) GO TO 895
LD 393 1=1.4a
F1AP =K T B &( 1}
IF(ITaPE«¥Q45) GO TO 822
IF{ITAPECEQ.IAFRRAY(T)) GC TC BQC
TF{ITAPYeh: o) FZIWIKL [ TAPZ
AGT CORTIHUS
E3S IF(U~ATEv) RS TURN
_ IF{NTILSE.LILL) GU T2 880 .
PRAINT TLENCTRIORIC BEILASTS TC 22 £XTRACTL.
MR ITE(LLTO W& 7200
WA ITL{OLTR L4421 G) (BESTANCULI) «GUTYRLE(I) o121 ,NSIASL )
€29 11=1G57Uu¢+] :
CALL S~ JUTIRS TC EL AT CATA
GD TO (TES4760aTEG 77 .783) 4,11
WEIT {OLTR, 480200 16T CS
CrLL LEFORLET.CATIIL)
ALTUAN .
TES TALL 1L S {MBTARD) T
LTy 789

-

{0_ 23]

THO

IOV

INDOU
INDVY
INDU
QU
TNOU
TNOU
INDL
INOU
T2V
IMoU
IHOU
IKNIJU
INDU
tHou
INOU
ITNDU
INDU
ITNDY

CInou

INOU
THDU
TNDU
IND U
T30
THOU
183U
IHCU
TNCU
I1NDU
I1NOU
INGU
1MNDU
IHMOU

‘INDU

IN2U
I1NOU
INOU
INOU
INDU
TMN2U
INDU
INJU
12U
INDU
1MOUY
ITNDOU
1HMDU
ULV
ITMOU
10U
1HD U

B840
gal
EL2
84l
gaa
gLS
BaE
Ba7
f48
gad
EZQ
e£51}
E&2
£E3
esa
ecsg
ESE
EE7
gEq
£5¢
Ber
enl
g&e2
gez
EEL
BER
EES
EET
eep
RES
gac
e
gv2
B73
g74
£75
87«
877
ave
a7
gee
EpY
gex
ger
B R4
gre
8HG
ar7
epe
HEY
B
AGH
PGP
ag3
464
695
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786 CALL SECSRD(NSTARD) ' 1IN0V 856
6O TO 7S¢ ' ' .= - 1NOY es7

7ET CALL PCERD _ : - IMJUY poe
GO T3 7¢¢ : ) ' ' . , INDU 859

758 CALL S MFLONSTARD) . 1NOU G060
793 IF{S:QULN) 6D TO 794 .o INGU §CY
DO 752 1=1,4 .- - INOU 9gc2
ITARPSSTAPREY( ]} o . INJU QC3
IF(1TAPZGT L} FEIWINS 1TAPZ : . ' INOU Goa

762 CONTINUS . : INJU 9ns
GO TO T&o . . INDU 56

734 £O 7<6 1=1,a ’ : ‘ IwaU GC7
756 KTAPLS( 1) =T ARRAY(]) . . _ . INJU SO8
758 IF(NUIASeTGeC) RETURN ' INOU aCe
C PRINT ADJLSTIOD HIAS M CFMATICH : : INDU 910
LI S=6 . _ . INDU 3511
WRITE{GLTP1Cal &) : : . INJU 512

GO e¢1 I=1,hE1LE - - - INDU G913
T1=GiSTARGCT } . . INDU Si14
HSTANI( 1) =NULMER2(T] I STANC,ASTA) , C _ B INDU €35

1E=H STAKD(T } ' ' INOQU G154
TF(11:3Ca0} GO TR £91 INDU G17
T2=TI4l G , : 1MOU G118
12=HTYPE(L} _ . IN2U 539
IF(I2.GTel) TE=ATYPEL(I2) : IMOU §20
I12=1z+1 INDJU 921
IF{I1.L7,15) LNLTSUNITS(I2) . . 1HDY 672

CIF LYY L 0027) LMIT=UNTITSI(L) i THAL 62213
IF{l1.90e28) LMIT=HTFTZ A INDU G2a4
IF{11.5T.28) LNIT=ZUNI TS{a) . TMDU 928
IF(MGIILINISYS) e 50 3) WRITE(CUTP,IDIG2) ' ' _ 1MOU 925

LIN EsLINTSH) INIU 927
WRITI(CLTP1Call) TSTANCCIL) « T2 ZFI2SO (I )4 UNIT,BIASSC( ) INIU S2P
IF(aS_NE{IIWLTeBSTFT{I)) wWRITE(CUTH 10413} : INJU 629
IF(BSTMCII) LY «BSTET{I)I) GO Y1 BCY - INDU 93¢

CALL e T S(ESTRET(TIY W1YRDL 4IiHNL WSEC) - . IN3U 923

CALL $f TES(HSINDLI) JIYML2 ¢IHNM2 ,52C) ' IN3U g2
WRITI(CLTPI0412) TYMOL oIHNE 1Y NC2 4 1HM2 INOU G323

8A1 CONTIFMUF . INJOU $2s&
Fe TUPN . ) ‘ 1NOU 925

€ IFENL GF STLY ENCCUNTERED WITHOUT A PRECETING CATA CAPD, TERMINATE IMIU G2&
T 9CD CALL TR RGFE6,CAPDIL) . INOU 937
£700 . ' o " IN2U 538

C TCRMAT STATCOMTNIS tNOU $29
10002 FOFMATIELLZ «6) _ A INJU Gac
101282 FOSMATE /1ML oS X52HSATILLITE X oY 4 2 -AND CIQUND-TRACK PLOT FFQUESTECD IHOU Sai
FUT s LG vA2 4d b6 2A6 44 3) IN2U Gaz
10992 FGRMATI 2E 4411 440154301080 . MU Sa
3331 FORMATOIHL w28 XN SSHNCMINAL FSTINATES 0OF ACJUSTR™ D1£S PARAMITEDS, {MIU Ghe
. IHG LB X e PHETATICH 4324 THPARAVETLC 412X, 1544 PEICP] VALUES, 12X, IVvIU 645

. el CViHAG ., emmcimm— ‘rY‘-H-'C.D‘H'I-'NNII':X.OH'\U-V!*'I‘.:|7Xo GEFETYRE INMSU G&é

z 1Rt T F ol G X G EHEIGMA I X WS RE G N, L 3%, 2kl ND ) IMIU Sa7
10411 FUTIMATOIGOX 1 s S X ol 424 PUAS 244 FLilo2eX sl el 1a3) INJOU G&r
16l FUORre Tt w28 Xalow]l el aluelT) : INTY G40
10813 FUOMMATOIHE 4 73X ,24H0 IFFIRINT {1145 FOFE FACH PASS) e 1MIU Gt

101l FakvaT{lar) TNOU €=
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19117 FUFPMAT(IHS +5X,*COWLL FRAINIZTOR=CLRROCTOR FOR SAT ¢ NOLY 412
7 . ECAL K12 TH OFCEFR FDN ¢ ,2 88,25} )
1011 FOEMATLIHL «SX42IHNUNI GICAL I RTTGEAT ION/GXe2141)

10117 FOFMATICX T €l ot SUCCMD FIXAD STUP FOT 1,288+ £5)

12120 FORMAT(LIC X, 'FCH ¢ ,ZAE tAS/LSR OPFELL « INITIAL 3T¢P S12FE4/
. ISXeFGal of MAXIMUM STIP SIZF1/15X,FF 140 MINIMUY §TTD S1Z5Y/
e TEK, SSTHF S1Z2 INCELASIL FOR FESTICTOR=-COERICTOP CIFFCERENCT t,
™ MLCSE THAN JIPDT.I.' METEFRS V1S X *STEP S1275 LFCRFASED FOR v,

-

Page 19 of :25

10U
INO U

T INOU

INDU
INDU
INOU
IN3U
INDU

YORZOICTCh-CCRRBNCTOR CIFFEFFRCT GAFATER THAN ' 1P57.1s t4ETER S IIMOV

ICL21 FOARMATLER GV ST ABLE STTE IRTSGRATICN USELY)
121583 FRUMATOIHCySX +dHRUN TYPUZ/6XsbAL )
JC19]l FORMATUIHTaIX W 'TATE FECUCTICKN =4, 13,0 ITIRATIUMS NP CONMVIRG SNIT %,

1 CRITHINY 42PF6al st PER CORTI/1H (7% 1WITH A MINIMUM 3F1,12,
‘ 2 ¢ ITERATICRS 1/} ’
10152 FORMATOIHS SXISHORBIT GERIRATOE FUM /7 )
10149 FORMAT (IHSSXI1HENGCT MCTeL # 6X11AL /7 &X
o 28HL . GICFCILNTIAL COCFFICIERTS / -
16X, 'LIST 0 COIFFICICNTS THFCUGK [DEGREES , I3.¢ AND ORDEFRC ,13//6X,
) . ' 2EMF o« CTHER FIRTUREATIONS ) }
12153 FORIATIIRCE ¥ iHE ARTH uja_L/ EX11217/ 6XISHSEM] MLJIOQ AXIS &X
. ICHT LATTONING 46X 22RHGFAVITATICNAL CONSTANT 7 SXBH{MILTLRS)
" CEXGEPH(NMITORSHEI/SUCCNDSHE2 ) A /PX aF11 a0 7he2H1 o/ s F 7 o0 7 X
. 1IPS1 4.8 77)

1C134 FORMAT{IHN +E6X 301 42He A7 4" GRAVITATION MNGT APFLICD* )
JCISS FORMAT{IH +EX 11 v2Hs A7+ GRAVITATION AFPLIZEC ~ RATIO OF *4+A7,
. * oMe IS5 TC MASES GF FASTH =1,1FL13.58) ’

1619 FORMATUIMOeEX s 'S4 Ts BCe "'WwiZa' FLRFTJRBATIONS!)
dTIL3 FTAFHAATIL SRy 'De CRAG WNTYT APPLITC 'S
FCIST FORMATI ISR ™ LaAG Clar-lCleNt bhély STirf 4}

10159 FURMATI10M, "6, LPADG APPLITT /15X, COQAG CCEFFICITNT =9 ,F744)
1ClE0 FORMATOIU X, 'S, SOLAIe FADIATICHM FFT33UFY NCT AFPLI=DY)
10361 FORMATOYIC X *9e S0LAR FRADIATICON FRLALSUFRZ APPLIFDI/Z1SX Y~ SO_AS ¢,
- VRALTIATICH PESSSUFL (ATWTONS/ZWATER¥%2) =t 10010 .3715X%, '
. 1fH= REFLSCTIVITY = £ 957,33}
JCS02 FORMATLIO X, = A PRICRI CFAG (OTFFICI- AT RATE =" 4 FO.A/15X,s
' . Y= STAKLARG DEVIATICN CF £ PRICFI CRAG CCIFFICITMT FATE =9,
« FEib) '
10352 FOAMATIIHN 2 CSX14o8HSG,, LDJUSTIT SCL2R EACTATIGN PEYSSURT ADRLISNSLIEX,
e ATH=- ECLAKR FADIATICON FPRISSUR. (NTWTOMSA/MCITIRE®X2) =,10013943/15X,
¢« ESH~ A FRIOED RUFLECTIVITY =W i FF7.3/715x. .
ce  A4H= A PFIDAR] RIFLECTIVITY STARAED DIVIATION S+F742).
10804 FORAATI 10X s4HE, DRAG AFPLYEL WITH [ KEG CLEFFlfILNT ANJUSTZ D/
. 1SX+26H~ A PPICRY] CFPAG CCEFFICITNT =58 .3/
1EXsSIH= STARDARD CDLVIETICN CF 2 FRICFI £54G COTSTEICIENT =
1¢51a FORMATO 1S X saiH= SATILLITT CGOO0OS5S SOCTICMAL AFRSA [MTTCESS&e2 ) =
. IPOI Ca 2/ 10K 3 0H= SATILLITE MaLS (KILCGARANMS) =, 210413}
1'1£2 FORVETIIHLA A XG'SPICIAL CUTRUT FRQIRSTS31 /21K (EX,23A17)
1C1Ed FORMATIINI W EX L35HAT RARY FTSTLULL T/HFRL RICUSESTED FOR o 2A64 A3 Aa,

1 ZAC A3}
1C1€S FORMATOIM . SXATPHIATELLITT XWYWoZ £8T GF JUNL TRACK PUQUESTED FOR
. CACLLZ 2L 1 2P6 4AS )

$1Clcé FOUANTEERSIG VA EY WF B3 4082H STCLMTS/E ML)

12167 COTHMATIIH 7xLARAT [AYTA BCINTS 4/ )

J LTS TOCRATL IHI s CX 2 HVARL ARC . /ACCVAFT ANGY NKATRIX /7
. 1AXIHE J4XIMY 14%1H2 13AXa kx0T JOXaky 0T 11xhyzgoT ’7
. L TR IR E X I PGl S e AT X A HY W2 X i 13 o T/ T s IR 2 CX e 615 77

7.0-23%

INDU
INJU
TRDU
1My
TNJU
INTOU
INTU
IMDU
iNJU
INDU
IMDU
THOY
INOU
1ROU
THDU
ftmou
I~NQU
INDU
Inavu
INJU
INDJU
INDU
THcu
INDU
ITHNDY
INDU
IMNOU
INTY
1MoU
1NJU
1Moy
TNOU
j oA V]
1HOU

+F842)IMN3U

INOV
INOU
IMNDU

INDU

INQ UL
Mol
THOU1

THOWL

982
goz
G54
ges
se6
g7
558
<o
GEC
3
G962
6.3
SEd
ces
&S
SeT
SER
GES
Q7C
7!
s72
c73
G 7a
$75
576
577
c7H
Sy
S En
SEl
ca2
&3
G EBa
SES
GRE,
5e7
SER
GegQ
ass
GG1
552
553
c54
G¢c
9%5¢
957
scy
959
aco
cet
nee
coR

INOUL D%a

IND UL

{~NDUY
1HOU

ocs
Cee
AICT
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- EXSUMHXLO T A0l 1 e T/OX sAHYDPCUT S E 1S 7/EX a4 HZIUNTA 6015 o7}

10168 FORMATOIHI (SX, *NOYINAL DRBIT FCF $SAT. NUL' . J270X, 2841 1%

A0S FORMATIAG ] 4400 Se343CX AL

13302 FORMATUIMTIZITXW3HARC 21340 FUN CULSCRIPTICN'Z1F 5 10X« 22A1L)

10302 FORHMATII X3 (11X 10A8))

11501 FORMATE 7X.3HT7s o tARTH TICRS NCT ABPLITIDY)

102 FORMAT( 7X4IHTe +'CARTH TIDUS APFLIED = *.7A5)

11002 FOPRPMATOIOR s~ K2 =0 4UG43/1CX o'= KI =13759,3/1CKs 1= FHAST ANGLE = ¢,
- FTeZ o TGRS YY) .

10600 FORMATIIH) v a7 X 21HMUIAZURTKINT STANLARD CAVIATIONS/Z1RI 50X,
a TASTATIOR ] 3XWSHSIGHA/LIH 47X SHNUMIIR s ZX 3o HT YP T3 6Xa
s BHVALUSD +2X 2 SHURTITS/) -

1CELIS FORMATIIH +SHX AR I0e1)

10620 FDOR4ATOIH4E 72X AL)

ICE2S FORMATIIH® (72X &HMILS)

1CE2D FORYATI LA ¢ 72 X 4EHON/STC)

ICC4GC FORMATE 2L 4 Xy &anhIAL 43X e AB aF 1Ll sEXsCHNITEFRES/ )4 3LAQK s 4FNONT Yy 3Xs
- ABF 1 0al 12X 0BHC M /) 4G N v e HANDME s 2R v D s F1L s 1 e 2X 4 EHMET LIS/
. LONe LMK, s 2XvAEsF 1D 0l 28X s HE- 0570 (3GX s 6RNCNTy 2X s A6 F1 04 1y

, 2ATHELCONTS/) ) '

10650 FOFMAT( I+ (47X 153)

16560 FOZAATE 11+ + 73X 7THERANCEST DY

1CETE FORMATI AR XL EHELTYTR «2X1AHF 1001 42X o 235 )

10280 FUORMATIAGX  ZHELL v4 X 4 AG 47102l 42X W THHPMCITC/

. AG Xy IHALL +8 X e 2 G eF17el 42X ¢ICHEICICHERT 2/ :
- AGX ZHALL sAX 2 A6 s F1C ]l 92X 4L HCHASTC s 2X THTHC =W AY S
- LGN s SHALL 43X s AL F I D]l 22X 40 CM/ S5FC e 283 FTHE S~ wWAY )

3CESE FUHAATL EH+ s 72X 4L 2HYTCRLHZRT Z) ‘ ) )

2C010 FORMATLINS sLX +25HOFB1 TAFE REOUDSTOL FROM 42164FT8+40 TU o 216,
1 Flet) .

26020 FOOUETUIHCsEX L SHSATLLLIT! XW¥ 2 AND CGROUMD TFACK BIQULSTEAD FI0M

) . Z1E¢F 7.t o3H TC 42158 F7.4) :

2CC25 FORMATIIH 27X SHIVIEY W F1Ces+12H SLCCHTS ANC)

£C230 FORW, TCIHZ,GX ITHAY TASZ U CULESTEL FOR FIGST ITIZR AT ION)

20040 FORMATUIHCIEX ' FLSICULL PRIATING HAS ETEN KEQUTSTED FORY )

20081 FORMATO IH4 4o, X *THZ FTIRST THRARIFR ITLUEATION'GKN THOC FIFST OUTER v,
e TITCRATICM'Z)

2CL42 FORMAT( IH+ 442 X4 'AND 4)

20043 FORABT( M+ 40Xy *THE LAST INNEE ITFFATINN ON THFS LAST CUTER 1+,
. SITE RATICN ) ’ ’

PCCa4 FORMAT( Ib4 440X e 'ALL [ TCRATICRS /) :

| 200SC FARMAT(IN +EX 22HCUTFUT KSGUESTED FVIRY FO.2,AH STCINCS )

2CA060 FORMATI IMEWIBX G 2HELFISINCED TO TRJIE LEQUATOR ANL -TAOUINIX OF
i VGHEFFEPE NCE TIND)

2CCE2 TORMAT(IHS, S, 3HIER1 TAET)

26064 FORMATOINC s SX sGHIFH MY 2T S) o

BE0TD FURMATL IS 427 XaYGHI NI VT GUAL MF ASUTE MENTS “ANUALLY CULL Cf

INJuUtoce’
INDUL £09
INQUIGELE
ITHNSLE 2511
1MOUlCcL2
TMOUI €13
ITHOLGL 91
INJULC1E
INJUL DIE
e 1D S Ay 4
INaUIOe
TMNOULOYY
INDUL 020
1MOUl 62)
INJUL D22
INOULCZ3
IMC UL 024
THIUL €25
IMIULOZE
1HouUlCc2?
THIUl C28
INOUL G229
IMNJUL 030
INOUL C2I
INDLY D32
ITH3UL 03
tHOUY G s
1MOUI €35
IN3UY 0Z2C
IN3JUL DY
ITNTUL aTRe
TND UL 035
iNJULCaD
TNJUl Cal
1H0Ul Cca2
INYUL Ce3
INJUl Caa
INDUL as
THOUL 246
TNOUY G677
ITN3ULGAB
INJUl a9
INTUL AEn
TNOUL CEY
L S VLTS
INJ UL 057

INOUl1DEa

i 1 X9 17HFECM TE SOLUTICAATHG 323X 42 (JS0Y T APRUSTTM ANT s 6XLY Y/ b HARE ) R oLihY

3 1H W2CX 4 (7HRUNELSS 11X /0 755 (IH 4325,6(15, 2k TG-IS:SX}/))INBUIUEé
CCCRT FORAATOLIXALI X "LATILLLITE I2 FUF 5876 HOs' o124 1I5'413)1} I8dul 57
20L0C FIRMATIIHT 5% ) : INDuUICsR
: . IEFFEFRIKRCE TI W - Y7LF o MOMNTH, DAY v, 10/ IMJul woe

. I SX W20 TRCCH CF CLEMTATS - [NDUL REC

. L XISHY AR VMORTH LAY !L-ﬂXIGHN5UV.HIHUTiuS;COHE 14e FT7 o3776X TNDU) T #L

L IZHIAMLTTIAL FOCTANGULEE CLCRTIRATLS/Z IHS, . THDLYL DED

» LEXIPX2ZEXIHYDEXIHZZTOXN 2 () g 24X 30 { V)0 28X, (M) /7 tMOUI CED

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR_
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2%110 F0R

G4447 FOR
1

L4G44E TOFR

G4&a9 FOR
1

é

« THET

o THZ
»

INOUPT .
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PX TFIL2E.10/ /1 SXLHXLCT y23XaHYDNT 23X 4F200UT/

ISXSHIMASE C2XKEHIVYAL) 22XBHIM/S ) /rEXARZEPR. 132

Ay

TNOULOCA
INOUICES

CTAIRCOUXIEHKEPLLFL AN DLEMTRTSALHG 1170 A 1e X LEE 12Xy 1HT . 7X, THO UL D €E

2FHR A

ACC KOOLL

ARG

PLkK

I1GFFE

MUAN ANUGMALY/SXy 4r(MTTIRS )y

I3Xa(aX 4 UHIGLGRILSIIALHD WL PF1 8] «F13,.9,44F13.6)

M T
Ma T

13,
MATI( Yt

e T(

' GLTYR

pld Xy 'wITH THE

SATILLITE

IHCW5XW'0LCDS5 DATA 3ASC
IHL W00/ 20X e "MULTI=LRC GRCUYN RUM USING LATA FROMY .

ARCS ')

ELUMUNT SET ¢, 15,

ADJUSTMENT F1 13,7
IHZ/10Ks Y#UN CLSCRIFTION /10X, 1S/ /7 3( 15X, 1GAC/Z) /10X, 124
ITSRETICNS CGR CORVERGLMNCE

AleX "Wl TH A FINIMUM (OF Y 02,0

AL .

TPRUGKRAM ACTION 2

UPTICN CERL
&l Xy VADJLSTNINT CF A COMNVEOH

ACTIONH

» PERFISNLD

t |A‘\:l L]

THZ

16Xy L XxPLARETTICN T

t GFEATEER TiHARN

4 1)

' 15 I1LLE
CAR[

1IN CCHT

CATA TYPy

IGANCRETD

GrL

RCL

uss o

)

STYTAT IOM PDSITIONST)

UITHINY 3 2P 4 e la!
CUTVER TITESET IONSY )
G4CA0 FORMATOIML 420X 'TLLEGAL CPTICN CARD IThPUTY/AIHI I1SXy * TXRLANATION
URTIUK CARD

e

ACIUSTHINT Willo NOT. BE

INPFOPSR

UESTS THEI

GETUR WY /S

INGICATOR UN ZPOCH CARLD =yl 24

TR OCONTROL ST, 12y MW/ 1HGy 15Xy
EXECUT ION COHY LILUITMG! /)
44610 FORMZ TUIHL 22X *ILLEGAL CPTICK CAED IRDUTY/ 1HG, 35X, *XMLANATION

' SIT 2 ABCt, [3,¢
ERC PALAMETERL/ THS, [OX, tPRIGRAM
RUDUESTED CCMNCh PLREMETER
_ et 2N W T XFCUTICH CORTINUING, Y/ )
G4€20 FORMATUIHI 120 Xe "IXFCUTITN TTFMIMNATED CUS TO

v

(L4707 FORMAT(IHY (28X, *HMIASURIVNENTS FOF wWHICH ELECTRONIC E1AS5ES WILL .

»
L]

END

e

RLMOAMID Y /1HE o7 (] ZHSTATION

MEUAS 24X )2 PAFST AT ION

TOIX oTHRCe v X &HTYET 3 3X) 43X o 3R e s £ X B4 HTYEL S )
GATIC FORMATI 16l 74liCal7 sl G ol 7wl 00 IT+ 100+ 17e 1200174110 174110:17)

MEAS S

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

9.0- 395"

PER CENTE

ITrRJUNCET
INOU CGP
INDULCES
INDUICTC
IMNOULC 7Y
thnout n?z
INDULQT2
INJUL CPae
IMJuU167s
INDJUtCT7E
INDUICTY
INOUL C7E
INOur 79
INOUL CEC
TOVLICEL
INJUL e
frouioes
IMOUI CEA
IMC UL CES
INJULCEG
TNV Ca?
INDUI TS

luoytceo

IND Ul 2Ce
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READ
orPrren/
CALD

TAITT AL T2E
/O Comaton]
¥ rIonls

D ETEL R EASE
SV OF RO
READ

2‘&{? TIAEZZE
Fori ALe
OPTIONS

TLLEGAL PRINT ERLCR
OF7TZIeAl

eAep

MESSRGE A

FROCES
BY
NAme

ZNTEGLRTICAS
DEFAX TS

SE7 Qﬁﬁg SADY.

REPRODUCIBILITY

ORIGINAL PAGE
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, :

SET DATA
TAPE VNITS

' FPACAME TR
TANPICATCRS

. , - SET Commonl

ReEAD ,
STATIONS : QM PUTE
POSITIONS FLATTE ANIAIG

NG

@‘ ORIGINAL PAGE IS POOR
bj

go- 237

S n .11

REPRODUCIBILITY OF THE




INQUPT
Page 24 of 25
October 1872

PETELNINE N BERS
OF P o mivhee
ICIERTS AND ' : EGUATTONS EXCECT
CaETH mieDes ‘ ADIUSIED (LD eTE A~

' ' CATZAL CocrraeTens

GEONTEATIAL COEF

PRINT .
SURFACE : ' PRINT
JENSTTZES BN | Aee

DESCRT PTICA

WRITE SORFACE
DENSTT Y TAFOE-

PRINT rIRC

MATITON o)
{ SCRATCH FICE FOLCE nredee
) CDESSICTPITOA,
WRITE AITUSTED -
650(’076/\/71’,4[_
A PRIORT VARLUCS .
OF) SCRATCH o ' PRINT
£FILE ‘ S OOTrFPUT
REQEST
( RETVEN )
| CPRINT
_/v’McﬂunL
OrRBIT

| PRINT Summary

REPRODUCIBILITY OF THE . OF FREFRCLESSING

AGE IS POOR '
ORIGINAL P TR L UC TIONS
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[HRTAIT A BER S _ , LPHRILAT ABTUSTED
OF MMEASULEDENTS o : BzAas

LINICH ARE TO ' ' : ZAFEC2MmATION
BE Cuceed . '

: . . D7t L
PRINGT STGHMAS _ | reruel
TO BE USED For .
PAEASULEMENTS - N T

R ITE
CLECTRONIC AIAS
TRFCRMATICRN

P 0K} SCRATCH

EAD OF Frte
EAIQUAIFEHED

LIT7HOUT A FRE~
CCDEMG DATA

PRINT ElECien T $ARD. TERMINATE
BIASES To pBE
EXTRACTED
‘ S7TO0P
e
SUBLOUTINE TO o
READ DATA REIRODUCIBILITY OF THE
N . O2IGINAL PAGE IS POOR

©

g0 - 3-3? R



.

NAME .

PURPDSE

CALLING SEQUENCE

SYMBD&

s

H
I0RDER
NN

X
(6.1}

FCT
2s1)

M

sy

‘SUBRQUYINES USED

COMMON HBLOC

[HEUT FILES

1YPE"

e’

CP

op

oP

opP

K$

OUTFUT FILES

INTRP

I NTERFOL
CELL-INT
DESCRIPT

ITHNOUT o

INEUT -
1 KRPUT -
1RPUT -

CUTPUT ~
INPUT =

1 KFUT =
INPUT -
CoEF
NOAE

NONE

- RONE

INTERP
Page 1 of 2.
October 1972

ATION SUBROUT ITNEL
RFE(S H I CRDOERNNy X+ FCT, M, SUM}
ICN

OESIRED CUTPU+ TINS IN FRACTIONS OF A
TEIFSIZE FEROM TIME POINT OF SUM ARRAY

STEPS] ZE
ORDER
KUMBIR OF EGJATIONS TOD ERf INTEZCGRATED

CUTFUT ARRAY
ARRAY [F PCCELERATICN EACK VALUES

DISPLACEMERT INDUX SET EY COWELL

SUM ARRAY, URDATED BY . INTEGKATOR

SUBROUTINE INTRP(SHIBARCER yNN X sFCT v My SUM)
IMPLICT T REAL #8 (A~H G+ 2)

DIWINSICN AF(Z0) 4aVI20
DATA S1/C L L/ lCE 00
IF{S.C0+514/NDICRJEQ.I BRDER) GC TO 1

_s1=5§
10R=TOR

DER

YaX{H a1} s FCT {341 )4SUMI243:11)-

C DETERMINE INTERPDLATION COEFFICIENTS
CALL COVF Sl DRDER.APJAV)

ICL2=I9RDER-2

INL1I=10LI+1

1 D0 1006 N=1.KN

KO=NT 1+

DD 1080 u=1,.3

AzQ0.DO
F=0.D0

20 1¢C k=i .lOL7

1

' REPRODUCIBILITY OF THE .
QRIGINAL PAGE IS POOR

g‘o_'BJo'

INTP
TNTR
IHTR
INTE
INTR
INTE
INTR
INTR
TMNTR
INTE
INTR
IHTR
THTR
INTR
INTR
IHTR
TMTR



io

167

INTERP
Papge 2 of 2
October 1972

KKK I~K

A=A+AVI K} R CT( J e KX)
BB+2P{ K} a5 ST} oKK)

AsA+AV TOLI Y #FC TS RU~1 O )
ﬁ-—-A!‘SU“( 1 ed WM}
BER#SUMIL s J ) #(S=1.0C) ¢ SUMI2 v JeN)
X{ JaH}=BtHA2

2 JE 3N YA %N

CONTINUZ ’ : - .
RETURN ) '

END

REPRODUCIBILITY OF TH
ORIGJ_NAL PAGE IS POORE

g.0- 2/

TTNTR

INTR
INTR
INYR
INTR
IMTR
INTR
THTR
ITNTR
INTR
INTFE

56

ST
sa
59
€0
G1
€2
€3
&4
€5
65
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JANTHG
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JANTHG

DESCRIPTION :

_JANTHG is a subroutine specifically designed for
the GEODYN system. Its functions are to

& Recover the Greenwich mean sidereal time on
-Jan 0.0 of the reference year (ego), and

e Set up the solar flux and geomagnetic
activity variation tables,

for each arc.

Note that this routine computes the 81 day (3 solar

rotations) midpoint average of solar flux values for each
arc. '

" REPRODUCIBILITY OF THES
ORIGINAL PAGE IS POOR

- 8.0-342
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NN

NAML JANTHG

PURPGLE

JANTHG
Page 2 of 3
October 1972

TC SELSCT GFESAWICH MTAN SIDIFEAL TIME QN JAW C.0

OF THE FEFE*CNCZ YEAR FOR EACH ARC AMT SELECT FuuX

: DATA FOR EACH

FRC FEOM ELDCK CATA STORAGT AMD

COMFUTE AVERAGE SOLAR FLUX VALUES FOR ELCH ARC

CLLLING SEQOUSNIE

SYNUCL  V1YFD
SIEP TG T I-NPUT -
1Y - 1 1 NBUT
SFLLX I1¢2 1 RPUT
(1)
MGFLUX 1%2 I NFUT
(1}
MYNT 1NPUT
CLysc 1 INFUT
SUSFCLIINES USED DIFE
COMKCN HLOTKS - CGLOS
NRUT FIL:IS NCKE
QUTPYT FILT € NGAE

H

JARNTHGCIEFYMD o [Y 4 SFLUX v WOGFLUX s MY AL LYM T )

CESCRIFPTIC:

CPOCH YIEAE. MONTHe A&ND LAY

LAST 2 DICGITS OF ARTEFERTINCE YJIAR
SCLAR FLUX CATA

MAGNETIC FLUX GATA

START TATE FOF FLUX LATA
STOP DATE FGFR FLUX CATA

"CONSTS FLXBLK

COL2LE FrEZISICN FUNCTICA JAhTHG(IiPYWU.IY-SFLUXaMGFLUX-“YWD;-YMC)J#MT

CoL3IL:

FROIZTISION THI TGS« %AL UTWCF L s AVFLX s DFL XL KR

INTIGZH 22 MG LUXIL) #SALUXK{Y)
_CUFHDN/CGEOE/GS(BJnFHCTGD(IS}-GC1523)

COMAINZCONSTE /7 DI L) WU TACFI T RALLCRST CL2)

COMYINAFLICLK AZVELX(GTS) oI FLX{OTT) oK (573)

RIGHT ASCEMSION

e
[

GRIZANWICH FCF QL FEFINCE JEN € .0

JANTHI=Z THLTGCIT Y=5T7) 30k AD

CALL OIFF (MYl

Tl FYNMIGDWIDAY 4 157.C)

CALL DIFFAMYND G0 LYMD o0 2 I0AYL 4 (57C)

FLUX wvALLIS AL

FORF 12 Hk3.

GNMT CF Ti2EJL £8F TEYTC

NEED FLUXN VALUT S 1.3 CAYS O0F 3FE FARLIFST DATE FOR INTUGFAT ICN

ILAY=IDAY-Z
ILAY2=IDAY
IF0IaYZeLTy " }
IFCIC AYaLTat )
ICAYY=TL2 YL ¢l
0O 2C 171,073
Il=T«lDAYZ

10£Y2=¢
IZAY =45

R N.7A%

d2NT
JANT
SEMTY
JANT
JANT
JAMT
JANT
JANT
JANT
JANT
JANTY
JANT
JANT
JANT
JIHT
JANT
JAMT
JANT

17
*3
39
&G
at
a2
83
&
45
[
L7
42
aa
57
£1
£
57
ga

g5



IF{I1461. 10 AYY) I1=IDAY}
KP (T ) =tGFLUX(I1) 2. 0E~1
DFEUX(T)=SFLLX(11) 2l Ch-]
12=1+1CAY+4C

AFLIZ26TIDAYLY T12=10AY]1

I1=12-8¢
AVFLX(I =€ <DG

L COMPLT. FLUX AVIRAGT

15
20

.o 15 J=1t1,.12

AVFLX(;):AVFLX(1:+SFLux(J|

AVEL XUT I =AVELXLT) 7810000

RCTURN .

LN :

COLELT PECCISION THETGD «FRADOTHEPT 4 AVFLX s DFL X4 AP
INTZGIF 32 MGTLUX(D) «SFLUX(L]
CONYCHACGENEAGH () »THETHO(1S5 1 +GL(£23)
COr40N/oCRSIS/DPI(2) WDTWCPI JLRAGLORSNC(2)
COMUAMAFLXILKAAVELX(ETH ) JEFLX(E?5)+ £R(6TL)
JANTHS=IHATGL{L ¥Y=57 ) 205 AL

CALL DIFF(MYYS D13 FYMD 4D IDAY 4 ISLCY)

CALL DI FE(MYMD 4O LY MD I LLAYL +15£C1)
ICAY2=ICAY . :
IF(IDAY2.LTLC) 12AY2=C

IF(IoaY LT, 8a) IDAY=52

T IDAYI=IDAYL 41

CO 20 1=1.675
11=1+ICAYVE

CIEL1166G Y410 AYL) II'SIDAYL

AP(I )=2GrLUX(T11}
CELX{I)=SFLLX{I1)#1.0E~1 -
I12=I+I0AY

IF{12.6T. 10 Y1)} 12=TDAYL
11=l =54

AVFLX(T) =L 030

£0 12 J=sll.12

AVFL XL Y =aVFLX({ 1) +5SFLUX {(J)
AVELX(T ) =F VFLX( 1) /550400
REITUSN

END

JANTHG

Page 3 of 3

October
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JANT

CENT

JANT
JANT
JANT
JANT
JART
JANY
JANT
JANT
JANT
JEHT
JENT
JANT
JANT
JENT
JANT
JENT
JANT
JANT
JANT
JANT
JENT
JANT
JANT
JENT
JENT

SANY

JENT

 JENT

JANT
JINT
JENT
JENT
JENT
JENT
JENT
JANT
JANT

55
57
cg
€a
£C
61

€2
€3
&4
65
€6
&7
£B
69
7o
7

72
73
Th
7<
76
17
18
79
co
Bl

EZ
o)
ea
Es
E6
B?
aa
F%
oo
a3
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MULMAT
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October 19872

NAME . MULKAT

PU‘Q‘PUF._-E T0 MULTIPLY THF;EE. 3X3 MAYRICES

CALLING SEOUENCE CALL MULMAT(X¢X1+X20x3)
S?MBGL;:T¥P5 - DESCRIFTICH

X1 ©P INFUT — MATRIX OF DIMCASION 3X3

(3:.3) .
*2 opP INFUT = MATRIX 0OF CIMENSION 3X3
Se )
x3 DP  IKPUT « MATRIX CF CIMENSION 3X3
2,3) .
X ce CUTPUT ~ PRODUCT CF THF THFEL 3X3 MATRICES
{203y

SUBROUTINES USEDRD  MNONE

ceMMON BLOCKS " NONZ
INPUT FILES NCNE

: BUTEUT FILEE MCNE

SUBROLTINE MULMATIX +X1 X2 .%X31
REAL %3 20343) o X1 {3 43) oX20303) X302 ¢315UM
DO 40 J=1.3 :
PO 1C 1=1.3
10 X 14 J1=C.D0C
DO aC K=1 .3
EUM=C.DC
OO 27 L=1.3
20 CUM=SUM+ Xzl KoL) *X3{L+.N)
DO 4C I=1.,3 . )
40 M1« N=X(T. N +50uMmxx] {1 +K)
R TUIM
EMND

8.0-345

MM
MM
LAV
ITRY
MM
MU M
KLLM
MU
ML
MM
MUl
M UM
MULM

2%

23
3a
25
3¢&
27
28
34
4g
41
a2
43
a4



HAME

PURPOSE

: NE WARC

CALLING SEQUENCE CALL KREWARC

SUBROUTINES LEF CLEAR

COMMCN BLOCKS APAKAN CELEM CGEnS

T FLESLK FrCoLEL IMITEX
PRIGR]D TREPLK VRELCK
INPUT FILES NCKE
QUTPYT FILE € NCKE

SUDROQUTIKNE NI WARC
IMPLICTI T AEALSE {A~H.C~2)
LOGICAL KCTISTTORIFT

TO INITIALIZE SWITCHES AND

NEWARC
Page 1 of 3

Octobpr 1972

CORSTANTS FUR EZCH ARC

CONSTS CTIME
INTELK PREOLLS

INTRGER KY??P-FVTP.atﬁo-SCPC-FLTF|PLCTPeCATpeCJTP.fSTSTAnG«DT’

RCAL RMSTCT »VARCOV,,TERITH
GOLALT FFICISICAN MONEL..LCVE
DIMIHZIICN S2ERLY(6H) «S3TL (20}

NEwWA
NCWE
NEWA
NEVA
NEWA
NEWA
N WA

T COMAONAAP AT SMAT NDAT o 1 RPART s KEDPAS dI"STET Ay NS AT v NGPARCYNDEEC l'i'Nz"..i\-‘-. AM o N WA

o

WEITAS ML XFLR

T COMMONACELE N/ZDLIVET(26) XNULFC, FAETOT

COMUNNACCIDE/TSATION2S2) +HCFLER (20 3)
COMMINZCTRSIS/0PI oD TUWIR] JCREMLWLFEFC

CONMMONACTIIN_ /DA Tn.. P{2) «DAYST FguﬁYIthLDFBITI(‘AYIVDQ CFLATCe DIFBL .

OORBIVLZE Y S 1Y
COMMDNZFLXE LK ZISTOFE (450,53

COMMUNZF MO ELZINDEX] e NIIX2 s T RDLXF L HOFXG s CSUI0L33) v ONTL L 8)

COMACN/ZINITERZ1IG1(S7)

COMADNATINTRLK/TRIOCT] A THLCT2 THETZE , 162( 5%

HEGNE ) s LU VI (3) s TORELFT aMAGLY
COMMIN/ERCEBLE/CAYSTE ¢ JIHS(LE)

JWaFQCIFS{LYSTERSZ(24)

CUMHUQIFRIURI/LL?N!NII2JuVARCUV(6-5-2).TITLE(33)cDRAG(lﬁl

COMMONATMPISLR/INTE ZCUTP CATE XY ZTRP T FT AP,

SI3C FLTFGAL TF
COMACTH/ VRELCK /JSTORS (450 +5)
COLIVALERCS (ZCITKLIGL(33))
DATA NO) ET/.FALSE./
CCITN=3,5 ‘
CALL CLFRARIIGI(3a) 424 41
IF(NITIET)Y GO T 2C

C SAVE LoFAULT CORSTARTS USLT FCF ALL AFCS

LS

-

KII1LST=TRUD,
INDCL=T R (X1
TNOSIzERT. X3
NSCDYE=hOCO Y

LD & 1=1.€

SECHY() JFBAIITS0I)

8.0-346.

VT Oy FLOTP . IOBS,3CRA,

NEwWA
NEwA
N TEWA
NETHA
NE Wik
NUWA
NEWA
NTwWA
NMEWA
NS WA
S ELWA
NI WA
NEWA
NE WA

N WA

NEwA
NEWA

NFEWA -

MECWA

NEWA

NTHA
NTWh

" NEwA

NT VA
NTWA

NEIWA

NIwA
N waA

MRN8
PoWR S

n

N A
O o

[N I ¥ ]
PRI

BN BED P PGS )l A
L0 B 7 B (S T = TEY'e T - B I 9 ] Pt

P
~ >

b B
(0

[E. BN I Y. Y |
e D

NPl
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THOOTE= THDQ T 40 RAD : NEWe .56
THEOT2=1HON 11 +0 TWCP] , ‘ : L. NEWA 87
THCT25=T-0C0TZ /8. 64l 4 . : NEWA SP

co t2 1=1.2¢ A NFHA SO

C CLAEAR ATRAYE AND SUT ARG CEFAULTS : NUWA  EC
19 SS1T2(I )=¢TRPEZLL) ‘ NEWA 61
20 DD Z5 121,420 ‘ ‘ A NEwWA €2
25 £TEPSZ(1)=SSTUR(I) o ] o NEWA €3
NBOZ ¥Y=KBCO Y S ) : NEWA  &&

DO 26 1=1.+6 : B o NEXA €5
26 BODICS{1}=SEGDY(T} : _ ' NEWA €6
CALL CLEAR(NICN«3 o1} : ' NEWA €7
T0RSF Tz WFALSE., : : T NFWA £8
CFATZ=955.300 . ' T ONEWA €S
DORANIT=C.CSC : MEWA 70
DAYIND=C.C2C . ' NEWA 71

' CAYSTASSGS, L0 : | NEwWA 72
DAYSTI=S55, €20 ) ' : NEwr 73
DORBY == §.C0C . . NFUWE 74
EMETDT=20C. . : . NEwa 75
CALL CLEAF{VARCEV+24 42} . . ’ ‘ NEwWA 76
CALL CLEARIISTORI 1450 ,9) - ' NEWA 77
CALL CLEAR{ JSTORL +45C +5) . _ NLwWA 78

B0 IC 1=1.6 : . . NEWA 79
VARCOVE I +I41)=1.00+14 ) ‘ MEWA . ED

30 VARZOV(IZ142)=1.904¢14 NEwA £}
COIMPAR = ‘ NME WA B2
B E TS TA=C : : o ' NEWA B3
NP AG A 4=C : ' NrwA A
NEBIASZC 7 - : NUWA  FS

MA JBARSC : : NEwe 26
N21AS=0 . NI WA a7
INPARTI=C ' : NEWA 88
CRAGL17)=1.%D9 - S NEWA 89
DRAG(18¥=1.520 ‘ NEWA 60
CALL CLEAR(MOPFFR+3 ,1} . ’ NFWA 91
INDIX.I=TNDSE o NEWA 92
INDiIX3=INDS 3 . NFWA O3

Ke PT3P=g ‘ NCWA  $4
NOREC1=(C NERA 55
cNGRAFZ=SLC ' NEWA 66
NEAT =} , ' NEwA ST
INES=20 ' . . NEWA 5@
X¥ZiP =8 NEWL  $9
FviP=3 : NEFwA 10C
RETUAN . . NEWA 18)

END ~ 7 NEwWA 102

8.0-347
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SAVE DEFAULTS
LSED FoR

10

CLEAR ARRAMS
" AMND SET
AL DEEAULTS

G

. R.N-34R8



NAME

PURPOSE

CALL ING SENUZNCE

_ETMBDL TYFZ

K 1
iA I%2
tiD)

1 1

KUMRZ2 T

SUSROUTINES USID
COMMGON BLOCKS

INPUT-FILES

OUTRUT FILES

NUMBRZ
Page 1 of i
October 1872

MUMBR2

10 SEARCH AN ARRAY TO CETERMINE IF THE ARRAY

CORTAL NS At ERTRY WwRICH MATCHLS GIVEN QUTPUT NUMEER
IF FOULKRD THE THrLULX KNJMSFE CGR LOCATICON IN THT

ARRAY t14a' IS RETURMED. & IS FETUFNED IF N) HATCH

15 FOUND
X=NUHBRZ (K1 AL 1D)
CESCRIPTION

IAPUT ~ NUMDER O~x EIT CONFICUPATICH TO BT LJCA*ED
1IN ARRAY

INPUT — ARRAY TO EE STAFCHED

INPUT — NUMBER OF LKTFLES IN ARRAY * A

CUTPUT — THE NUMBER OF EMTRY TH{T MATCHLL THE
CGIVEN INFUT MUNMBLR .

NECNE

MNCAS

ChOhE

NOKE

INTEGEF FULNCTICN RUMER2(K.144ID)
INTEGER+2 T ACID)

NUNMBRD=
IFLID.LT.1)
LO 1€ I=1,IC

RETURN

IF(K.EQ.TALI)} GO TC 2&C

10 CONTINUE
PE TURN

20 NLMSR2=1
RE TURN
£HD

8,0-349

NUan
NyLa
NS
N8B
Nurag
B
HUMAR
MU
Nuvg
NS
N 2R

a5
25
27
2E
2q
&8¢
41
L2
42
L4 %
a5



NAME :

PURPOSC

CALLING SEOQUSNCE

NUMBR4 \
Page 1 of 1
October 1972

NUFERA

TO SEARCH AN AFKSLY TO OETERMIND (IF THT AFRAY

COKRTATAS AN FRTRY ®WHICH MATCRES A GIVEN INEUT .

AUNMDBF R, IF FCURD THD INCEX NUMPRR 02 LOCAT ION IN
o THZ ARALY YIAC IS5 RETURAKEDS 0 IS #TTUFRNIL IF KD
" MATCH IS5 FCUND i

3

NUMBHR4G (K 1AL,ID)

SyMBOL  TYPE

K 1
1A 1
{1D)

o 1
AUMBR & 1

sun
COM
INP

ouT

10

FOUTINES USED
MON BLOCKES
LT FILES

PUT FILE S

INTUEGEZR FUNC
INTLGIR Y4 1A
ALMaRA=C
IF(I'-'IL 1+ 11
CO 160 1=1.,10C
IF(KQeTA{T
CUNRTINUST

FFE TUSN
KLMORI 4= ]
ErIURN

END

DESCRIFTICHK.

I NPUT = NUMSLR CR EIT CCNFIGURATICON TO BE LICATEL
IN 'TAY ARFAY

INPUT = ARRAY TO EE SEARCKED

IThPLT =~ HUNMBIR CGF ENTRIEDS IN YIZ2Y AGFRAY.

CLTRUT - INDEX NUNMELF DF THE MEMUOER OF % A1 ARFAY
. WHICH CCATATNS THE ENTRY whiCk MATCHES K

NCNE - - “
NCNE
NCNE
NC NE -
|
TICN NUMBRS (K, IAIC) N : guuwa
(1) , : §vumn
_ ' Nu4B
KETULRN ) INLMB
) NUME
¥} GC TC 20 : : N UMB
- NU4B
INUMa
{NUme
oM

‘%NUMB

8§.0-3

L
=

25
26
37
3e
2
40
41
a2
43

84
45



NAME

PURPOSE

CCALLING fEQUIINCE

SYmpoL  IYFE

NOD 1
1A LY

(1)

ST 1

Loc 122

(1

nLMLOC

SUBROLTINES USED
COMMON ELICKS
INPLT FILES

QUTPLT FILED S

NUMLOC _
Page 1 of 1
October 1972

Nu¥LCGC . : e

T2 SEﬁRéH AN ARRIY TC OLTERMINE IF THflADFAY

CONTAING UENTHFIES WHICH MATCH GIVEN INPUT NUMBER,
IF FOUNY THiT ITANCEX RUMEERS COF LNCAT IONS IN THE
ARRAY LA+ AND THE HUKNGEF OF SUCH MATCHING ENTRIES
FOUMS APE RETURKNED . :

-

NUMLOC (ND ST AWRTLLECE

LESCRIPTICN

INPUT = NUMGER OF EIT CENFYGURATION TO BEZ LICATED

IN ARRAY

IAPUT — ARPAY. YO FE SEAFCHEL

IN9UT - NUNB?R OF ENT RIES IN PTAt ARRAY

DUTPUT ~ TH IATE X NJUMBEZES OF THO MEMULES OF ¢IA®
ARRAY ®WHICEH MATCH *HC!

CLTPUT = THT NUMALE OF FNTRIE3 THAT MATCH THE
GIVEN JhFUT NINMOER

AMUNMBRZ
NCNE .

cne |
§ REPRODUCIBILITY OF THE
s ORIGINAL PAGE IS POOR

INTEGEE FUNCTICKR AUMLCCINOWT AWKTLLEC)
INTZGIR*2 LCC 1) TA(L}

ALFLOZ=C

]j:NU'dS%P‘?,(NC-IA WNT)

IF{11.20.0)
K2=NT-11
KL¥LOZ =1
Loci11=11

DO 20 XI=1.4NT

J1=LOTCALMLOD )+

RETUEN

TI=NLVYIR2INCTACILY o N2)

IF(I1.58.0)

HUTURK

NUMLDT=RLFLCOC +1
LCCUhMLODC) =114 J1I -1

23 NEsNZE-11
R{U TL=H
END

NUML
N ML
N LML
N LMt
NUML
NuUML
N UM
NUAL
N UL

NUML

NUML
N UML
NUML
N UML
RUVL
N AL
N UML

3e
19
46
a1
42
a3
44
ac
ac
47
ag.
a9
€0
5%
€2
Lo ]

£4



NUTATE
Page 1 i 2
October 1972

NUTATE

DESCRIPTION

Shbrputine NUTATE generates the rotation matrix
to nutate a vector from-true to mean equator and equinox
of date. '

EQN is invoked to compute the nutation in longitude,
the nutation in obliquity; and the true obliquity of the
ecliptic. The rotation matrices are constructed by ROTMAT;
MULMAT evaluates the output rotation matrix as a product
of the three input rotation matrices. '

I THE
EPRODUCIBILITY O
%RIG]NAL PAGE 18 POOR

8.0-352



NAM

PUR

CAL

s5ui
toﬁ
INP
oDuT

REF

1c

NUTATE
Page 2 of 2
October 197

E NUTATE
POSE . TC GENERATE MUTATION ANGLES TGO TRANSFORM FEOM
" TRUE COQUATOR AND EQUINOX TG MEAN EGUATCP AND
€ GUI NOX
LING SEQUENCE * CALL RUTATE(DAY +X)

SYMBOL TYFE, DESCRIFTIAN

DAY op xﬁpuT =~ TIME FCR ANGLES

X op ODUTFUT =~ NUTATIGh MATRIX

‘3!3!

ROUTINES USED  RCTMAT MU MAT Ecn T T vmpay
NON BLOCKS INITBEK i

UT FILES NONE

PUT FILE S NONE )

ERE NCE § 'GEODYN SYSTEMS CESCRIPTION

VYOLUME & = GEOCYN DOCUMENTATICN

SUSROUTINE NUTATE(DAY X}

COURLE PRECZISION LAY oX{343) +sNUBASEDEILPSI« DU DTPS 4P S YUDAY
REAL¥3 X1{343) +X2(3+¢3)4X3{342}
COMMONZTIRITEKRZIGT{S2) NITIST JIGCZ2(4)

LOGICAL NCT1S

JIFINLUTIETY G T3 10

CJEACSS=2833231+ 500=YMLAY(SLCLI0C +sLa34CC)
NOT1ST=THUR.

CJd=2JJh SE 40 AY

GEDANID JeTELP ST WOTPSL,EPS)

CALL ROTMAT(ZIPS 1 «X1}

CALL ROTMAT{+CTLPEL +34X21)
LCALL ROTMAT(-CPSeDIPS 41 4X3)

CALL MULMATIX «X3 X2 +X1)

RE TUR™ . _ . .
END ‘ .

REPRODUCIBILITY OF THiz
ORIGINAL PAGE IS POOR

4.0-35>

2 N.1ET

2

NUTA
NUTA
NUTA

NUTA

NUTA
NUTA
NUTA
NUTA
NUTA

"NUTA

HUTA
NMUTA
NUTA
NUTA
NUTA
HUTA

20
21
3:
az
3a
as
I6
a7
g
29
ag
41
A2
43
a4
A5



A ]

OBSDOT
Page 1 of 6
October 1972

OBSDOT

DESCRIPTION

-

_SuBroutine OBSDOT calculates the time derivatives
-of the computed observations. The measurcment types
implemented are:
.1.  Right ascension and declination
2. Range
3. Range Rate
4. Not used
l5.‘ 2 and m direction cosines
6. X and Y angles
7 Azimuth and elevation
Note that the functions XEFIX and YEFIX are treated as
transformations. When applied to the velocity vector,
the output of these transformations differs from the

Earth fixed velocity by a term involving the rotation
rate of the Earth.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

glo-§35;9[

L



“

NAME
CNTRY FOINT
UB oT

08s00T ¢ -

CALLING SECUENCE.

SYMBUL 1YFE

EHAT. DP
{2.1)

NHAT . DP

(2.1}

ZHAT op
.: 0'1’7

"CALLINS SZCUINCI
EYMEDL  TYFC
“MIrPE .1
1S7A 1
CHSDTZ..DP
cBSCOT ©P

SUSFOLTINZS LS50

COMMON BLOCKS

IN®LT FILZS

7 OUTFLT Z1IL= ¢

RESTIRICTIONG

FEFERENKCE S

OOWLE PRECIAICN FUNRTIOHN QI3PT 1 (E1HAT NHAT y ZHLT )

OBSDHOT
Page 2 of ©
October 1972

ousoOT .

FURPOSE

CINITIALIZAYION

TO CALCULATE THE TIMI DERIVATIVES OF COMPUTLED
CBEERVATI ONS - ’ .

ORASCTI(EHAT o NHAT « ZVAT }
DL.SCRIPTICH

1MFUT = STATICK UKIT LAST VECTOR
INPUT = STATICHN UNIT HCORTH VECTOR
INEUT = STATIOCK UKNIT VECTI(;AL VECTDR

CASDOT(NTYPIWISTA«CEELTZ)

DLESCRIPTICN

TREUY = MOASURENMENT 1Y PE

I NPUT - IRTeRRAL STATION NUMBER
CLTFUT -+ TIM:Z CURIVATIVE OF SECONL MTASUREMENT

CUTFUT -~ TIVE TERIVATIVE COF FIFRS5T MEASURFMINT

YEFIX DCTPRD XEFIX

cuvicT INTEBLK PREPLK ‘\KY?OUT
LY % 3

N KF

CCNMPUTL THE. TING CERIVATIVES OF MLASURLNUNT TYPES:
RIGHT ASCOASISN ARD [FUCLIKRATION: FANCGF. PANGE
RFATL s L AND M LIF'TTICN CDSIMIS. X ANL-Y ANG_ES,
AZINMUTH AND TLEVETICM

1GI0SYK SYSTONMS [LSCHIPTICNY
VOLUME 1 = GFLCTYN CUTUMINTATICH

REPRODUCIBILITY
| - ORIGINAL PAGE IS pogR

IMFLICT T REFL Y [ Ait T 2) ‘ . ' pASR AN

8.0-355
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OBSDOT
Page 3 of 6
October 1972

INTIGIF #2 [tA T PRAITYP o DBsDy  E6
DOLILY FFITISICN NHAT . ssh  £7
DIMINSICN FHATE301) obHATI3 01 ) 0 ZHATLZ3 1) T LTOT (3 DRLINT() ansp £e
COMMOHZCUY, CT/UHETED o2) sXYZU342) «RXYZ (3420 F bW (240005 (23035002) 3750 €9
. XY3a(2) ~ : JnsD 66
COFMINAIRTIZLK /THLTGI{2) W THLTES s G A (62) - o850 £l
COMUNNZFFLLE LK /D AYSTA(T) ISAT W PRITYR(S) ' apsb €2
COMMGHZ XYZOLTZXYZI(6 40} ' ) ) IBSD €3
Rt TURN ' . T R « ¥ 71 SR A S
ENIEY DISLGTIMTYPT ,1STA,CR5DT2) - JBESD &5
€ CALCLLATL SATILLIT:. ZACTH-F1XZD VILLCITY VICTOR : . IESD BA
NREST2=C. 07 ¢ . v : ’ Ipsh  £7
OB SU0T=(, L0 C : o : aRgd €8
JF(MTYP' e GTa7) FUTURN ) ’ jgsk €%
CELCUTII)=XIT I X(XYZI{& JISATY XY ZI{H415AT)) ' JESD 7"
SPLEDTCE) =Y. TIX(XYZI{4 4 ISAT) +XY 21{5., 18 AT }) _ 38> 71
TDULBOTOZ)=XYZI0E,15ATY s T3 B -
7 IF(MIYPESNI«Z) GL TC 5% ’ ' ' Jase 73
£ COMPLTL TIME FATI CF CHARGE GFene : apsn e
c ' T : ags~ 75
C eeaoFANGD 247E ' F8SE TH
: R1SG=DC IPF3(XYZI(1 41 SATH s XY2Z1(1 4 ISATY) JpsL 77
RI=p LAk (AT S0) ' : IBso  TE
CazGM/( R} £Q=D]) ‘ Jnsp 74
C=Caulia{ »YZI (3 IEATI/RL) %%2~1.C LT ' 098 gD
ce=C-2.00¢ _ IR3D 61
CI=fantEAE 10 RTEN , : . aean _ED
R WO S A ok B R S Qmsn 27
LFLLDT( L 3= CHXY2(Y JISATI#THIT2S %00 LOAT (2) ) S Ea
CrLLDLT(2)=~CoXY2(2,1 ST =THITPS4 0. LEAT (1) o . 65T ES
SulDD T 2) == (1 G C~C2 *C3) #CaxXY I LS, TR AT } _ : . IRSD EE
DULLOTC 1) =L CLOCTOL) ¢ THIT2S ¥XY 2 (2 15 £T ) : : Iosn 7
CLELOOTZ) =0 LLLUT(2) =THOT2R6XYZ (1,13 AT ) - © snsn ' R
PLLYL TU1) =L iLDm T I+ THUTES sLFLOLT () - ansL E<
DD T2 =T Lo TI2Y~THL T2S =0 LT (L) . aRgn . ©n
FOCT=IC TR {DLLUOT W UHAT (L s 15AT ) aRST 81
CE SMOT=LUTPEI (S LOCT oL OILOCT)I /S 1SATI4C0TRRCIURAT (1 IS AT DILLDY Y 2JFESC 62
of  =RIMIHRZ (T ZAT) , Rl M
SRS TURN , . . anse S4
30-.0ELDOTC 1) =D ELSETII) 4 THOTZ2S XY Z (2415 AT ) aFrsc ¢t
OULOOTIZI =D LA CT(E) ~THET2E XY Z(Y W I £T ) ‘ 1 ‘ Jagsn e
RLET=20T1PEL(CTLICT W LMAT(L 4 I5£TY) ' npen  §7
GO TOCLCL 2009700780 T30 2600 a€CE) 4 MTY DT ' . jagn  ga
C eaeDPTICHL : , ' JIESO SO
10V €S2a bl o= lHa T(3 a1 5£T) %02 . ‘ , _ aGsT jer
DR TES( Y2 I ISATI - LHAT (3 4 13AT - OT)/ (E(1SATIRCSOST(C) ) Taesr e
OE SCOT={UHATI L yISAT) #0LSCT(2)- Uk £ T (22 ISAT IELELIOT (1 P I/ (S (I SAT)®C)ID28D 1€2
. Rl TURN ' : ' e 1oz
PTRLLL . nasy e
20 CHSTOT=RDCTY ' 280 LiE
£f TU N . ' IESD 104
€ eesMINITF CK : Ins 1(C7
€00 O FCTet0CTI N T {m LoD T v  HAT UL IS T AR SNY L1 1S 2Y ) = 0T I/F L 1527 ) LT LN
O I IS (L O P Ul Dbl DT WNHIT L o IST I =RONY (2, IS/TI%TL0T)Z 2 (1SAT) a0y 105
Ru, T S TRSCO11¢
C cen XY 8HSLTS 2Rs0 1)

: ¥ THE
EPRODUCIBILITY O
ORIGINAL PAGE IS POOR

8-0"'356
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T HOC C=1s050~FENVIRTGAT) 482

OBSDOT
Page 4 of 6
October 197

OL LTSV 3 1 SAT) $COTPRS (LR LLLT »f HAT (1 15T A) ) RNV 1 15AT) >
. LOTPED(ZLLOUTHZHAT(Y »ISTAXIY A (CFFLIRAT) ) )
ST (L OTFFO(DTLLCT oNHAT (L o IST2))--RCOT#6T MV (2 ISATI I/ (R ISAT ) ®

‘OB €
2
R T

ossAZLV

€05 ,Co140L20-RINVIB LI SAT) 452

DEORTIC))
[RiZat] -
UTH AKRL LLEVATIOA

CRSLOT=(RaMV 221 SAT) #C0TPADCLELECT o THAT (3 IST £} PINV (14 ISAT)E
¢ DOTFEO(OFLICTRHATIL JISTAR) I Z (CxR{ 54T YY) )

’-0
TCC-REY
END

DEORT(C) )
URM

) .UGSOT3=(£GTFRC(;SLBCT.ZH;T(iJIST#J)—FEFTkaHV(3.15MT))/(F(ISAT)*

REPRODUCIBILITY OF Ti
ORIGINAL PAGE IS POOH

8.0-357

2

sBsh
apse
JBEN
350
1asD
Jpen
RS
Iasy
IRSL
BHSD
aper
3PS50
JBsD
J2EBSD

iz
112
112
115
116
17
118
11 ¢
12¢
122
152
122
124
125



[ EOrRY
oBsSDTI,  J

TOTILALIZATI OGN

: ENTRY
. ORsDOT

ComeuTE

| EARTH~EIRED

NELOCTITY VECTOR

CompoTE TTME
RATE OF CHrigE
oF Qr\u(](f
RATE

OBSNOT
Page 5 of ©
October 1972

AZ2ImMuTH

ErevaTron
DAaTp

REPRODUCIBILITY OF THE
. ORIGINAL PAGE IS POOR

OPTICAL
TImE |

JerIvATIVES

g0 -35%

Reruead



Rﬂ Mf} c
TIme

PeervAaTIVE

('Ee¥uau)

CMINITRACK
Time
DerzvaTIVE

("RETUEN)

0BSDhOT
Page 6 of 6
October 1972

406

AZTImMuTH
CLevatIowd
ANGLEs -

( RETV 2N )

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR



MNAME

PURPOEE

CALLING SEOUEHNCE

-ORB1

STAPE FORMAT

CALL ORBL{ORDGIRT}

SYMPOL 1YRC  DESCRIFTICN
CELIRT . CP .
SUSROLTINES LSS0 0SBIY DAYEAR
: LCN pIuL
COMMON BLOC KS CCASTS F 1ODT L
CINT3LK PRI ORI
NONG

INPUT FILES
DUTFUT FlLE S

RECFERENCE

C O8TAIN D% T FIR # GIMNING CF JRFL Tapi

C ST

1

COMAOLAFFESRLAZTROL XY o

2z = CRB1 FILE

IGEDDYN FRCGRAY
VOLUME 3 o GLEOANYHK

CURROUTINS DORRBLICERBIAT)

DTC GENERATE A SATELLITE CPREMERTIS TAPE

CFERF

ORB1

Page 1 of 5

October 1972
. N

IN

.

AT CS

LLTM £R0R
DCT PRD

CLLrM CGrOS CoOE1
XYZOUT CTIME

TIONS CESCRIFPTION® =

CCOUMCHT AT IGH

TNPUT = CRDI TAPE CUTPUT FATE K INTLGRAL SECDNDS

APPENDIX €

COMMINACTIRD/CATALP(2) sDAYFEFCSTAFT LAYSTP (1L ) LECRELLLOFBIE,

ORJE (21,1 %075
RLAL %8 CLEMINLCL «CLDLTMISS,SFC -

COVMUN/CCNSTIS /DR STWCPRIWRADJDRSEFC (2]

FCAL®3 WMOD 2 LWCS
MOLEXT «IKRCE X2
FTAL¥F DREGNAR (FMUORGMSUN AZAT NS AT

IMCEXA,CS(3D4,33)4MC0TL(2)

ROAL®3 BULFE IS0} s, SUE (G ,52) »JCREL oL CEE1c o CRELIET «XY ZFNT MOTRR Dy

CAYEERT s ThL

KANZCTHPLESOT «THIZT2S 63
COMMONZCE LEMAELTMSTHIZ) +CREBELACLZ)
COMMONACGEDEZTISATIODNGA (ARG}

XHUECa FMETOT

CEOMMENACCRALI/VARNDSTI2) « 20 RUCTYLE ) o2 THT (2} FPHTLZ) +PRT(2)

COMAINZINTALK/THICTL 4 THOLGTZ (2) 4 THL
MMTOR g FSUN MEGOY {aL) 3 A52T (2 ) 4 08 S

COVMMONZ/ERIORT £ LD MININ2Y LU (E) QLT S

CONMANZAYZ2ILTAXYZ N (1S ) W RGFAR LD )

RUAL¥E NIN, S/04G00295394 70/

INTZGSR TOARL A227 «NFILEIE/LS

COLIVALTHST (2L {e) 7 BUF(l +1 )

CALL J8 eI T({NR])
LP? HaLEs ¢#7.C Jha
£ 1¢ I =1.4350
BLF{TII=C.0.0

OULF( L= 7CT74GF2% 00

TSGR ALV ACSOLS4 )W THETGD
TLZYWWEAEFSTE{Z2L)
ZYaI'MISS ()

REPRODUCIBILITY OF THE
ORIGINAT, PAGE IS POOR

g 0-360

Gl e THOOTL W IO LI L Gl G2 CFELLASTLFMEST v AZ ¢ GY,
CRITTWOPL a0 AL AT GUSTAFT aLaY S EF o GMaXMUL LC e PR L o SFRTA PLLPHT .

JFB1
2731
J=2al
oral
JP31
PL-B
oF81

IFr21

Ir3y
QR
3=l
JER1
AF31
aRE7
k81
IPzi
Jhal
IR
oP3y
P
ap21
AFED1
QF2]
aAEng
ARAL
JRTL
IFf1
2573

WA Ry
T o= ih A R e a0
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1S

20

ORB1

Page 2 of 5
October 1972

BUF(2)=1¢ATID

CALL DAYSAR(UOREI »1YMDWIDAY,ISLC)
BUF( & )=1YVD

BLF(E¥=ICAY

BLF{&6})=15:C

CALL SAYNARLIDORRIZ oI YN LIDAY RISEC)
BUF(7)=1Y¥

BUF( 8} =1LAY

GUF{ c}=1%i%

DI=IDINT(CARl HT*854C0.DC+.500)

‘BLF(Y N =CT

caLL U;Y'A»KDAVFLF.IYVD.IDAY.I%tC)
BLF{ 7)) =1 vl .
BLF{Z8)=1CAY

BLF{24)=THL TGO+ ID I NT(CAYRCF) *THLCT L +& CN(CJUL(CAYFLF):G!cho63)

CLL=AZ

BULF(27)2e] . Sn0xCST{2 1) 5CULS*2

BLF( 33} 22,002 C5(3 4,1 ) 3CUL=%2

BLF{3%) =42, 723003C2{4& 1) 2CULKR2G

BLF( 40 =+ 1.,TCulS{5,1) 3CUL*%5
CLI=L.SORTILAL %33 /G NM)

BLF{ ) =CS(1)

BLECEL) =L SATLL) #1004

BLE( 7S eMELT(L) #1 ., 003
IE{HVIORNGT 0.0l d) BUF{S1)=1.CC0C
IF{MSUNG T, Ca GO0) HUF (923 =1.00C

CALL HLoMIPLLMET JUADELA +L wa TRUT 0 }
BLECS 21 12{D STAR T=CAYREF ) #8L4 00, CO/CUT
GLF{ i .2¥=CRBLULA(L)Y/7CUL
HUF(103)=CRESLALZ]) ]

BLFL 2 Ja )= XNL -
OO 15 L[=1,46

BLF(XDHfII:FLEMET(!)/CUL

oo 24 1=4

BLF{1J4+IJ’PUF(1044[)*fLT

OUF(11]1 }=CSCE T(LCTPSL (HUF(1CS)Y JEUFLICS I 1)
BbF(l‘c)—pQORTtLGTDnC(4Ur(lQC!-EUF(1»F))I
BLF( 114 )=CREf LALG)

BLF{ 110 )}=CREELALID)

BUF[117)=CREYLL(3)

OLF{iid)=0rbTLALS)
BLF(122)1=0TwOFRE /PRC LY

‘BLF(121)=2C

BULE(122)=FI FCCT(1) sCHAD*CUT/E .04 00
BLFEC 123)=F2 ROCT(L) $CFAD%CUT/E e aCs
BUF(124)=P=C (L) /CUT ’
HBULFL 125 1=PoRHT(1) =1, CD3/CUL

BLE( 126 ADHT{I} ¥1. 8437000

CALL CATM S(LESTARTJIYMD JIHm,5%C)
IYS=T YL A1G0 S0

cE=Tywle [YL®1C20C

IMY =170 ,1 00

ICE =1, =1 4] €0 | REPRODUCIBILITY OF THEJ

S IHEIHA/1 03 ORIGINAL PAGE IS. POOR

I¥=iH4-1hriCC
BUF(151)=1YE

. ' 2N 7n1

aPBi

JRB1

JREDL
aPal

"3RS

JRE1
oPO1
2ra1
op=my
JRB1L
aRB1
OF31
JRA1L

- 2FB1

2FBl

R8s 1

JFB1
apal
org}
JFE81
0FB1
JRil
JFB1
JFRL
orE1
ORB1
Jhal
JrB1
DR51
argl
Irol

T 2FrB1

ORB 1
JF21
akB1
kel
JFB1

~JRE1

3681
IR2L
oRB1
JF3Y
D&81
SLER
JRo Y
DRSS}
nERl
IRD1
pRA1

JIE31

orFe L
AFA]
e8]
2FR1
JRGY
p Yol 4

6
&7
“p
£G
60
Gl
e
€3
£4
€5
[N
&7
&8
£9
7C
71
7
73
T4
75
76
i
78
79
EC
Bl
E2
E3
g4
ES
E£é
27
£s
=]
s
<1
97
bl
ca
55
Se
57
ce
L1
1¢C
1¢1
1c2
1C3
i1ca
1¢s
ice
107
106
1rfc
110
111



C wihiIT
25

28
C FILL
30

BUF(162)=INME
BUF(1S3)=I0E

BLF{16a)=1KH

BLF(155)=1M
BLEC1SG)=IDINT(SIC*1000.00¢.500)
BLF{2.C)=2.C0

£ HIADZIE AND LATA "RECCRDS

WEITE( TCREL )BWF

DD 26 1=1,350

BLF{I)=C.L0 :
RECORD S w1 TH4- ELEMERTS UNTIL FULL
CALL A Y AR(OCRDL 4T YNOLICAY LW I3ZZC)
BLF(L)=1YMD ‘
BUF{2)=10-AY

 BLF{2}=18E

40

C wR1

e
Tl

0

C T&RM

8o
S0

L N B T T Y -
Al -{kl [EAV IS S TS R | L

BLF(4)=DT

InLr=1

0 5C.1=1.6" )
EEWF LT I6LT Y =XYZENE (1) #1403
IF(LOSB1,.65.20R2IL) GG TC 69
DA Y3=u0RE |
DOR3L=NCREY 40781 RT

CALL ONUBI T{LORG1)

IBLF =12 LF +1

IF(ISLF «LUCSC) GC TO 40

60 T 2¢

E LAST RECOFT

TS OBY
WRITE{TORGL 1BLF

IBLF =1

0 70-1=1.3

BUF(T)=RINT S

INATZ TAPE ®ITH S5

DO S¢ I=1.6 :
CELF(1, IDLF )=NINTS
WRITH(TCRRI 1L LF
WRITTCTCRBL I ININIS,T=1,35
WRITz( TCHEL ) (RIRIS.I 21,35
LNCFIL: TCAED

NF ILEZS5=RF ILESH]

RRINT 1CCWNFILI S TORBIL
CALL TREOR{1J.NINES)

~RE TURN ,
1C0 FORMAT{ 1ML 25X, *FCOF THT £RC JUST COMPLEITLD &N ORB] TAPE HAS GEEN'/

23Xy "ELCCEH SGTLLLY SRITTIN O FlLiE'slagt

END
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OF UNIT®*, I3,

REPRODUCIBIL
ORIGINAL PAG

'E{Lo—%?—

JRB1

- IRBL

aRrAd
DRO
IR
IR(Y
IPB1
JRrRE1
DRS§
IES ]
DR%1
IRB1
oR3]

" JRA1

DREL
JRrRB1
IRBL
JFB1
IFRT
nRpg
IRB1
DRa1
JREB1
ARA)
2RB}
onrB1
araj

"OPL1

AFB
oRal
ARG

T OR81

IiHes )

ITY OF THR
E IS PQOR

Jra1l
0OF31
IR81
Aratl
JF31
aral
DRBY
JRR1
JRB1
ORE1
JRDL
JFR31
IR
JFB81

1ie
113
{14
115
116
117

118~

ila
120
t21

122
123
124
125
ice
1ev
i1zp
1z¢
1236
13

122
123
134
135
136
127
13e

139

146
14]
142
143
144
145
146
1a7
148
149
130
121
152
1c3
154
155
15¢
157
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( ENTRY )

OERTT

OBTATN OoRBIT

Fopr srﬁiT

- OF ORgl
TAPE

ADD

Cleme)T SeT

TO RECo D
SET LP
HEADER.
RECORD
7 LORBIT
PRA QG OBRTARAIN New
COEFFILTENTS TOSTITI 0s)
AND
NELoCTTY
ORI TE
HeAbee § DATA
e pds

F'LL.L_ [~CCoOrRD
LIITH ClemenTs].
ONTIL FULL

Y. 0-305



LIRITE
LECORTD

TIERMNTMIATE
TAPE (AT TH
' SENTINGL

50

FTiL NEXT
ELemeAT SET
LaxTH 9Q's

IARITE
“RECORTD

X

ORR1
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ORI TE TLIG
SENTINEL
RECORDS oF

A's

{ RETURN )
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