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Geosynchronous orbit - Wikipedia, the free encyclopedia http://en.wikipedia.org/wiki/Geosynchronous_orbit

Geosynchronous orbit

From Wikipedia, the free encyclopedia

A geosynchronous orbit is an orbit around the Earth with an orbital period matching the Earth's sidereal

rotation periodm. This synchronization means that for an observer at a fixed location on Earth, a
satellite in a geosynchronous orbit returns to exactly the same place in the sky at exactly the same time
each day. In principle, any orbit with a period equal to the Earth's rotational period is technically

geosynchronous; however, the term is often used!?! to refer to the special case of a geosynchronous orbit
that is circular (or nearly circular) and at zero (or nearly zero) inclination, that is, directly above the
equator. This is customarily called a geostationary orbit.

A semisynchronous orbit has an orbital period of 0.5 sidereal days, i.e. 11 h 58 min. Relative to the
Earth's surface it has twice this period, and hence appears to go around the Earth once every day.
Examples include the Molniya orbit and the orbits of the satellites in the Global Positioning System.
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Orbital characteristics

All geosynchronous orbits have a semi-major axis of 42,164 km (26,199 mi).[3] In fact, orbits with the

same period share the same semi-major axis: ; — ,’ 7

2
(_) where a=semi-major axis, P = orbital
27
period, p = geocentric gravitational constant.

In the special case of a geostationary orbit, the ground track of a satellite is a single point on the equator.
In the general case of a geosynchronous orbit with a non-zero inclination or eccentricity, the ground
track is a more or less distorted figure-eight, returning to the same places once per solar day.

Geostationary orbit

Main article: Geostationary orbit

1 of4 10/30/2009 1:49 PM
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Geostationary orbit

From Wikipedia, the free encyclopedia

A geostationary orbit (or Geostationary Earth Orbit - GEO) is a
geosynchronous orbit directly above the Earth's equator (0° latitude),
with a period equal to the Earth's rotational period and an orbital
eccentricity of approximately zero. These characteristics are required
so that, from locations on the surface of the Earth, geostationary
objects appear motionless in the sky, making the GEO an orbit of great
interest to operators of communications and weather satellites. Due to
the constant 0° latitude and circularity of geostationary orbits, satellites
in GEO differ in location by longitude only.

The notion of a geosynchronous satellite for communication purposes
was first published in 1928 (but not widely so) by Herman Potoénik.!!]

http://en.wikipedia.org/wiki/Geostationary orbit

The idea of a geostationary orbit was first published on a wide scale in a paper entitled "Extra-Terrestrial
Relays — Can Rocket Stations Give Worldwide Radio Coverage?" by Arthur C. Clarke, published in

Wireless World magazine in 1945.121 In this paper, Clarke described it as a useful orbit for

|
|
Geostationary orbit

communications satellites. As a result this is sometimes referred to as the Clarke Orbit.!! Similarly, the
Clarke Belt is the part of space approximately 36,000 km (22,000 mi) above sea level, in the plane of
the equator, where near-geostationary orbits may be implemented. The Clarke Orbit is about 265,000 km

(165,000 mi) long.

Geostationary orbits are useful because they cause a satellite to appear stationary with respect to a fixed
point on the rotating Earth. As a result, an antenna can point in a fixed direction and maintain a link with
the satellite. The satellite orbits in the direction of the Earth's rotation, at an altitude of 35,786 km
(22,236 mi) above ground. This altitude is significant because it produces an orbital period equal to the

Earth's period of rotation, known as the sidereal day.

Contents

= 1 Introduction
= 2 Derivation of geostationary altitude
3 Practical limitations
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6 Notes and references
7 External links

Introduction

10/30/2009 1:48 PM




12,2\
no-toh &b mell w

9 %/' e on PAOSS W,
M Eam  wass N\ con%e s
&€\§

™ e
o %./00‘\‘(0’( o~

"

Mas s Yt

3 e ‘%g\__é ave
qééeé oS

e
Nwce %’“‘l ’gs"‘-“ o
A%\PZ\\ WA sk

Vegkovs |
S~>C\'\-
S m GN‘ -
(Lec“\\ lFﬁvgv\: q -(_L = MLT‘\—Mi
S\ . N
4o Nwak \%\" G/ri
> M ~ LA
“\ \%‘\: G/i Q\é §‘= O [ A QQ—_Z
\"S’s\: & and  Qa” %;' DY 0
em I L
# \A = = N 2 gia'ts
2 \3.\* o By R T
o (2
a;sh\s,(l T T
Nen
.. QM 2! G\ A
CS\‘\(X'L‘\‘K’S - %:*%cnﬁ A‘\-kﬁl‘\' €S
&
X L\*’Esa

- g!,'-w

226

R o

Vit 10 q

v

\l"‘

Wel of covese gl L)Aou“ Nemev e
Qv  TesSttkamce t- -
v,z &
$
-7
£
e

,)( i'\* é L TQ-\ F}V\A\ E M
M

J%* +'G‘“ - 0+ Gy

EX?) - =(bAN)

5 L\D“B N “)(szae«to)

I ’3\2@"‘»«\0‘:‘»0
c gacke ke

SEPIS

7. 040
— 3

./’-—-
1530 B

Alxicde

EQx2)
I



\% 56 m 200 kg

™ Q\J{‘(\ué'{ = —ZOO )‘—V‘N

@ v (RFATO
- (S30 lev .
.~ 6530 ¥ 16 W

O 2 T
) T 413
G‘M
2 2 S
V= ) S k(a.ﬂe“"@>
(663D §86A7Y)
T = S3TY sec
) S -e.é
") Re § 2xe T\Q,,\s:zos\o"’)
T 520Y

- 73R vio® s

=33 ks

—
C\ \ek q\ gﬂev cs “ r@ S oé(e\\“’ve \
it

1 T, - ot
’ZMQ_\ Q A\ g

~ (.50 ¥ 16 Joes

NN od\o‘\)ﬁ

\ 2 (200 Y5 AZY
sz_uo) B:\qq> A —((, Jﬁ—\\) m‘)

“Fz; \( \:V\-‘-Q\\L CV\‘C-/%'

T\NC Ao a.\ ewev 1\ F~
( Y- c\aé\\w y Vv a\q.’(‘\uw\ e @*\k \'>€,
1 2 - L’\-‘y\
5 wN G\ Q
\ 2 (oo ALY
1 100 () & ~ D 3w

LU0 x 0 Jedes
~ 1200 ¥ 10" Tewtes

SR

—lt““ v{%v\\vcg a&lex ewer gy
’kw AT'Q(*” et

LY x loq Smo\es

‘é\/‘q subece b Mo Sadly

e &é%
)

g =5

- T
. wleRe kewy)
e

L MIS



