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TABLE 1.1 Frequency Band Designations

Frequency range, GHz Band designation

0.1-0.3 VHF
0.3-1.0 UHF
1.0-2.0
2.0-4.0
4.0-8.0
8.0-12.0
12.0-18.0
18.0-27.0
27.0—-40.0
40.0-75
75-110
110-300
300-3000




%
%
%
%
%
%

The L band is used for mobile
satellite services and navigation systems. For the fixed satellite ser-
vice in the C band, the most widely used subrange is approximately
4 to 6 GHz. The higher frequency is nearly always used for the uplink
to the satellite, for reasons which will be explained later, and common
practice is to denote the C band by 6/4 GHz, giving the uplink fre-
guency first. For the direct broadcast service in the Ku band, the most
widely used range is approximately 12 to 14 GHz, which is denoted by
14/12 GHz..
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https://en.wikipedia.org/wiki/Eccentricity_%28orbit%29
https://en.wikipedia.org/wiki/Apsis
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Nobe: The eccentricity of the Moon's orbit |5 excagerated for clarity.




Orbital Elements

Review of Orbital Elements
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Orbital Elements

Orbital plane

‘gle’-‘-between orbltal plane and earth s
; orial _pl_ane is known as inclination (i), It is
..... SN : _re-d-a-t-the- ascendine node with direction
| b -"east 10 north S0, inclination defines the
'orlentatlon of the orbit by considering the
equator of earth as reference





https://en.wikipedia.org/wiki/Longitude_of_the_ascending_node
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Celestial body

Argument of pgnapsis

———————y
Longitude of ascending node Reference
direction

P
lane of reference

IncChination

D"‘-’hﬁ'

natural body outside of the Earth’s atmosphere.
he Moon, 5un, and the other planets of our solar
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The following figure depicts the paths of LEO, MEO and GEO

Earth Orbits
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The following figure shows the difference between Geo-synchrohous and
Geo-stationary orbits. The axis of rotation indicates the movement of
karth

Axis of Rotation
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Determine which of the following years are leap years: (a)
1987, (b) 1988, (¢) 2000, (d) 2100.

solution

a) 1987/4 = 496.75 (therefore, 1987 is not a leap year)
b) 1988/4 = 497 (therefore, 1988 is a leap year)




Calculate the time in days, hours, minutes, and seconds for
the epoch day 324.95616765.

solution This represents the 324th day of the year plus 0.95616765 mean
solar day. The decimal fraction in hours is 24 X 0.95616765 = 22.948022;
the decimal fraction of this, 0.948022, in minutes is 60 X 0.948022 =
56.881344: the decimal fraction of this in seconds is 60 X 0.881344 =
52.88064. The epoch is at 22 h, 56 min, 52.88 s on the 324th day of the year.

Universal time coordinated is equivalent to Greenwich mean time

GMT), as well as Zulu (Z) time.




Tropical Year Common Year
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Calculate the average length of the civil year in the
Gregorian calendar.

solution The nominal number of days in 400 years is 400 X 365 = 146,000.
The nominal number of leap years is 400/4 = 100, but this must be reduced
by 3, and therefore, the number of days in 400 years of the Gregorian cal-
endar is 146,000 + 100 — 3 = 146,097. This gives a yearly average of
146,097/400 = 365.2425.

. In calculations requiring satellite predictions, it is necessary to
' determine whether a year is a leap year or not, and the simple rule is:
| If the year number ends in two zeros and is divisible by 400, it is a leap
' year. Otherwise, if the year number is divisible by 4, it is a leap year.
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Numerical

1 mean solar day = 1.0027379093 mean sidereal days
= 24" 3™ 56° 55536 sidereal time

= 86,636.55536 mean sidereal seconds

1 mean sidereal day = 0.9972695664 mean solar days

23" 56™ 04® .09054 mean solar time
86,164.09054 mean solar seconds
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