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APFENDIX A:  BIBLIDGRAFHY

Inctined Geosvochronows YHalo" Opebat Study
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(1) "Pavloasd Sluster Concerts Studv, Final Summary Report, Contract No.
NASE-2214% for the Marshall Space Centers 1BM Corporation,
Arril 7, 1977.

Zummary: This 1s a4 svestems studv. It has some results on orbit correc—
tion deltta V requirements for seosvnchronows oarbits with
inelinations af 2 des. The following results are on pase 214
Delta V N/Z 250 ft/s5en for five wears
Delta V N/ = 2855 ft/sec for 1.5 wears = 170 ft/sec/wvr
Delta V E/W 210 ft/sec for five wvears

Delta V E/W L3 Ft/sec Far 1.5 wears = 42 ft/sec/wvr

»
H

i

i

B o o o o X S S S Y S S S S S S S S S S A S S S R SR A S A S S

{22y R.H. Frick and T.H. Garber, "Perturbations of a Svnchronoys Satellite
e To Triaxiality of the Earth", Journal of the Aervspace
Sciences, Sept.y 19462,

Summarw: Gives a discussion of J2 and J2Z2 case. Develores a two-
burn maneuver for correcting longitude deift. This is used
to estimate delta V requiregments for NS drift, onle
the circular, equatorial case is treated.

T S T o o o o T T e I ah o a0 o X R S A R e

(2) RoH. Frick, "drbita)l Rearession of Zwvnchronous Satellites Due to the
Combiined Gravitational Effects of the Surns the Moon and Qblate
Earth", Rand Corp. report to NAZA, Ausust, 1947,

Sommaryd Treats only the case of motion of the orbit plane. Esuations
are needlessly camplicated and not useful to us. However, he
digecusses cut-of-plane orbit corrections that we could use
as a check on our results.
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(4) L.. Blitzer, E.M. Boushton, 5. Kans, R.M. Fase, “"Effect of Ellirptacity
af the Equator on 24~Mour Nearly Circular Satellite rbits”,
Journal of Geophyvsical Research, Val. &7, Noo 1, Januars 19462,

Gummarys This is one of the important early parers on E/W drift of
agonsvnchronous satellites, It containg useful pluts of
dritt rates and drift regimes.
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(%) "Geosvynchronous Platform Detinition Study, Volume 111, Geossvnchronous
Mission Charasteristics”, Rockwell International Srace Division,
Reprort to Jdohnsan SePace Centery, Contract NAZR-1290%, June, 19732,
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(4) DoL. Akin, "Some Applications of Nopstationary Geosvochronous Orbits”,
presented at the AIAA/AAS Astrodwrnamics Conference, Palo Alto,
Calif., Ausust 7-2, 1978, ALAA Parer No. 78-1407,

Summary: Discusses applications of inclined, eccentric seosvnchronods
orbits. Does nmot consider the effects of orbit rerturbations.
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(7)) 5.A Wasner, "The Drift of an Inclined-0rbit 24-Hour Zatellite in an
Earth Gravity Field Throush Fourth QOrder', NASA Technical Note
TN D=3231¢4, Goddard Space Flisht Center, Ausust, L1R64,
Summary: Usefu) esuations for E/W drift for inclined orbits. No info
on orbit coprections. This parer is intended to support the

determination of seorpotential coefficients,
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(&) T.A. Wasner» "The Drift of a 24-Hour Equatorial Satellite Due to an
Earth Gravity Field Throush Fourth Order's NASA Technical Note
[=210%2, Februaryy 1944,
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() C.A. Wasner, "DRetermination of the Elliepticity of the Earth’'s Equator
from Observations on the Drift of the Svyncom 1T Satellite",
NAZA Technizal Note D-275%, Mawy 1965,

Summary: Gives the basic analvsis of drift of inelined seosvhnchronous
orbits, Describes the phyvsical effects on the inclined orbit.
Hags much useful reference eauations and data. We need to aleo
aet coples of the Appendices.
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(10) CL.A. Wasner: "The Equatorial Ellieticity of the Earth from Two Months
af Swvrncom I Drift Over the Central Pacific, NASA Technical
Note D-2315, 19464,

Summarv: Follow-up parer to Reference (%)
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(11) A. Kamel, Do Ekman and R. Tibbitts, "East—-West Staticnkeepring
Requirements of Nearlyw Swvnchronous Satellites Due to Earth's
Triaxiality and Luni~Zolar Effects", Celestial Mechanics,
Vaul, &, pases 129-143, 1973,

Bummarv: This Parer presents the station requirements for E/W drift
for equatorial orbits. We do not need this level of detail,
bt this Parer will be useful as a check on our own results.
Mawx delta V requirement is & ft/sec/yr at 120 dew lonsitude.
Deadband is +- 2 des.
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(12) M.C. Eckstein, "Zur Fositionshaltune Geoastatiopaerer Satelliten”,
IR 552-74/17 Institut fuer Dvnamik Flussywsteme, dberptafrten—
hofen, November 11, 1974,
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(18) B.H. Billik, "Cross-=Track Sustaining Requirements for a 24-Hr
Satellite!, Journal of Spacecratt, Vol. 4, No, 3, March, 1947,

Summarys

Gives a4 primitive solution for inclination as a function of
time. Useful equations and a techniaue is siven for computine
the cross track sustainine velocity requirements. We mayw be
able to use these equations. His analwvsis is only valid for
nearly gquatorial orbits., He assumes that the desired inc)

is zeror and the max allowable inclination is 4.4 des,

e S o o Y S o L L L L L T ey

(14) A. Famel ard R, Tibbitts, "Some Usefuy) Results on Initial Nede
Locations for Near-Eauatorial Circulae Satellite Orbits®,
CELESTIAL MECHANICS, Vol. 2, pases 45--73, 1973,

Summarys

Gives a more precise solution for inclination time historwy

than Billik, ar anv ather author that I kEnow of. They include

the effect of the eprecession of the moorn’s orbit. However,
analysis is oanly sood for nearly equatorial orbits. Delta V
requirements are not discussed,
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(1%2) 0. Graf,

"Lunar and Salar Perturbations on the Orbit of a

Seosvnchronous Satellite”, Presented at the AAS/AIAA Astroadvnamics
Srpecialist Conference, Nassau, Bahamas, July 28=20, 1975,
AARE Paprer No. 75-023.

Summareys

Dives a useful solution to motion of orbital elane for orbits

near the esuatorial slane.
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(1&) "Fhysical Nature and Technical Attributes of the Geostationary
arhit", Study prerared by the UN Secretariat, 11 December 1973,
A/AL 1057205 /0dd9. 1
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(17) R.R. Allan, "Satellite Resondnve With Longitude-Derendent Gravitw-11,
Effects Involvine the Eccentricitvy”, PLANETARY AND ZPACE 3SCIENCES,
Val. 15, pp.l1829-1245, 1947,
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(18) O.F. Graf, "Orbital Motion of the Solar Fower Sateifzte”, ACM
’ Technical Repoart TR-10%5, Mav, 1977,

Availibility: Original «<opv in ACMY Inc. office.

Summary: This report develops the equations for the long term effect
of solar radiation pPressure on a gensvnchronous orbit,
Useful eavations are given for anv inclipation, but an
analwtical solution is given only for the case of small
eccentricity and inclination. Onlv solar radiation Pressure
is consideredy sravitatiosnal forces are not included in the

analwvwsis.
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(1%) O.L. Dial amd (L, Coolew, "Mission Desish Implications of an
Inclined Ellirtical Geosvnchronous Orbit (Interrational Ntravio-
let Explorer)", AIAA parer No. 76-3212, presented at the ATAA/AARS
Astrodvnamics Conference, San Dieso, Calif., 13-20 Ausust 1974,

Summarv: This is an example of the arplication of an inclined and
eccentric aeasvnchronous orbit (I=28.4 des » ecc = ,23),
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(20 JdoD. Yan 2]
Satellite”y Eurapean Srace Operations Centre, Mis

der Hay "Very Long Term Urbit Evolution of a Deostatioriary
[

ion Analvsis

Dffice, Working Paper Noo 122, March 1720,

Summary?

A masonr prart of the report describes the analwtical method
for farst opder analwtical averasine of the perturbation
eavations, The awal is to develor a computer pprogsram that
propasates the lements over longs periods of time (20 vears).
The averasing method reauires much less computer time that
conventiona) numerical methods, Computer generated plots of
orbital elements are aiven. Al dmpoartant perturkine forces
are consaidered.
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APPENDIX B:

LISTINGS OF COMPUTER PROGRAMS




ROUTINES IN PROGRAM EDRIFT
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