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Memorandum Ne 5

Astrodynamical Constants

E
g
g y Universal Constants
8.5
g Q Sym. Meaning Value Source
3
g § as semi-major axis of the WGS84 reference 6378 137.0m [9, p. 3-2]
E B ellipsoid of the Earth
Cz 2 co speed of light in vacuo 299792458 ms™! [6, p. 637]
°s
Zg ED fs flattening of the WGS84 reference 1/298.257 223563 [9, p. 3-2]
- ellipsoid of the Earth
32E%
B é % fa polar Moon flattening 1/581.9 [1, p. 898]
229 g
? é £ E go standard acceleration due to gravity 9.806 65 = [5, p. 364]
SE5%
2 L“Z < % G NEwTONian constant of gravitation 6.67428(67) - 107+ k:; [6, pp. 686—689]
L2 E§
58 = g k Gaussian gravitational constant 1.720209 895 - 102 [7, p. 58]
) 90 < S
g= T z T8 Earth’s volumetric mean radius 6.37100079 - 10°m [9, p. 3-7]
5SES
2852 rq volumetric mean Moon radius (MMR) 1.73715 - 10° (£10) m [1, p. 898]
é g E g T'qpol polar Moon radius 1.73566 - 10°m [1, p. 898]
£33
P f; E 3 Tqeq mean equatorial Moon radius 1.73864 - 10°m [1, p. 898]
£ZFE
3 ;2’3: ;‘ s Earth’s standard gravitational parameter ~ 3.986 004 418 - 10'* (&8 - 10%) ':—23 (TCB-compatible)  [12]'
gz 3.986 004415 - 10 (48 - 10°) =5 (TT-compatible)
2 &5
2F 22 3.986 004356 - 10* (&8 - 10%) I (TDB-compatible)
: 32 E
§ g g g I Moon’s standard gravitational parameter ~ 4.902 801 076 - 10'% (£8.1 - 10%) ‘f—; [14, p. 305]
CESZ Lo Sun’s standard gravitational parameter ~ 1.32712442099 - 10% (£1.0- 10'°) &' (TCB-comp.)  [2]
0 1.327124 40041 - 10%° (£1.0- 10*°) m—f (TDB-comp.)
[}
22D light time for 1 AU 499.004 783 806 (40.000 000 01) s 8]
1]
gg % ws Earth’s nominal mean angular velocity 7.292115-10 °rads™! [10, p. 19]
Conversion Factors
Conversion Source

Astronomical Units — Meters

1AU = 1.495978 70700 - 10*! m (exact)

[31(11, p. 370 ]

& Julian Days — Seconds 1d = 86400s [13, p. 696]

(=%

£ Degrees — Radians 1° =1° - 1 rad = 0,017453293 rad
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2 SI Prefixes

SN

23 Prefix Symbol 1000™ 10" Decimal US English Word
=0

(=]

z % yotta Y 10008 1024 1000 000 000 000 000 000 000 000 septillion

g o

E8 zetta z 10007 10% 1000 000 000 000 000 000 000 sextillion
¢g exa E 1000° 10'8 1000 000 000 000 000 000 quintillion
C)

= peta P 1000° 10'° 1000 000 000 000 000 quadrillion

=]
apd

=T
&

1 As adopted by the IAU within the AU 2009 System of Astronomical Constants [4, pp. 296 and 300].

Page 1 of 2
version: 2017/10/05 15:33


https://goo.gl/XB85LZ
https://www.rene-schwarz.com
https://creativecommons.org/licenses/by-nc/4.0/

M.Eng. René Schwarz (rene-schwarz.com): Memorandum Series
Astrodynamical Constants (Memorandum Ne 5)

tera T 1000* 10*2 1000 000 000 000 trillion
giga G 10002 10° 1000 000 000 billion
mega M 10002 10° 1000000 million
kilo k 1000* 10? 1000 thousand
hecto h 1000%/3 102 100 hundred
deca da 1000/3 10! 10 ten

1000° 10° 1 one
deci d 1000~ /3 1071 0.1 tenth
centi c 1000~2/3 1072 0.01 hundredth
milli m 1000+ 1073 0.001 thousandth
micro m 10002 107° 0.000001  millionth
nano n 10003 107° 0.000000001  billionth
pico p 100074 10712 0.000 000000001 trillionth
femto 100075 1071 0.000 000 000 000001  quadrillionth
atto a 100076 10718 0.000 000 000 000 000001  quintillionth
zepto z 1000~ 1072 0.000 000 000 000 000 000 001  sextillionth
yocto y 10008 1074 0.000 000 000 000 000 000 000 001  septillionth
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