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2. ASTROPHYSICAL CONSTANTS

Table 2.1. Revised 2000 by D.E. Groom (LBNL). The figures

in parentheses after some values give the one-standard deviation
uncertainties in the last digit(s). Physical constants are from Ref. 1.
While every effort has been made to obtain the most accurate current
values of the listed quantities, the table does not represent a critical
review or adjustment of the constants, and is not intended as a primary
reference.

c speed of light
Value: 299792458 ms=! defined Ref. [2]

Gn Newtonian gravitational constant
Value: 6.673(10) x 107" m3kg=t s72  Ref. [3]

au astronomical unit (mean &—© distance)
Value: 149597 870660(20) m  Ref. [4, 5]

yr tropical year (equinox to equinox) (2001.0)
Value: 31556925.2s Ref. [4]

sidereal year (fixed star to fixed star) (2001.0)
Value: 31558149.8s Ref. [4]

mean sidereal day (2001.0)
Value: 23" 56™ 04509053  Ref. [4]

Jy Jansky
Value: 10726 Wm—2Hz !

Vhe/ Gy Planck mass

Value: 1.2210(9) x 10Y GeV/c?  Ref. [1]

Value: = 2.1767(16) x 1078 kg

pc parsec (1 AU/1 arc sec)
Value: 3.0856775807(4) x 1016 m = 3.262...1y  Ref. [6]

ly light year (deprecated unit)
Value: 0.3066...pc=0.9461...x 10" m

2GN Mg/ c? Schwarzschild radius of the Sun
Value: 2.95325008 km  Ref. [7]

T Subscript 0 indicates present-day values.
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2 2. Astrophysical constants

Mg solar mass
Value: 1.9889(30) x 1030 kg Ref. [8]

Ro solar equatorial radius
Value: 6.961 x 108 m  Ref. [4]

Lg solar luminosity
Value: (3.846 £ 0.008) x 1026 W Ref. [9]

2G N Mg/ c? Schwarzschild radius of the Earth
Value: 8.87005622 mm  Ref. [10]

My, Earth mass
Value: 5.974(9) x 10%* kg Ref. [11]

Rg Earth mean equatorial radius
Value: 6.378140 x 10 m  Ref. [4]

L luminosity conversion
Value: 3.02 x 102 x 10794 Moot W Ref. [12]

Value: (M, = absolute bolometric magnitude

Value: = bolometric magnitude at 10 pc)

F flux conversion
Value: 2.52 x 1078 x 10794 ™bol W m~2 from above

Value: (myo = apparent bolometric magnitude)

©

o v, around center of Galaxy
Value: 220(20) km s~ Ref. [13]

R solar distance from galactic center

Value: 8.0(5) kpc  Ref. [14]

Hy Hubble expansion rate!
Value: 100 hg km s~ Mpce—!

Value: = hg x (9.778 13 Gyr)~!  Ref. [15]

ho normalized Hubble expansion rate’
Value: (0.7140.07)x}:52  Ref. [16, 17]

T Subscript 0 indicates present-day values.
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Pe = 3Hg /8GN critical density of the universef
Value: 2.77536627 x 101 h2 Mo Mpc™3

Value: = 1.879(3) x 107 hZ g cm™3

Value: = 1.0539(16) x 107° hZ GeV cm ™3

P disk local disk density
Value: 3-12 x107** gecm ™3 ~ 2-7GeV/c? em™3  Ref. [18]

£ halo local halo density
Value: 2-13 x1072° gem™3 &~ 0.1-0.7 GeV/c?cm™3  Ref. [19]

Qp = pumr/pe pressureless matter density of the universe!
Value: 0.15 5 Qp $0.45  Ref. [16, 20]

Qp = A%/ 3H§ scaled cosmological constant!
Value: 0.6 S Qp $0.8 Ref. [16]

c?/3H}? scale factor for cosmological constant!
Value: 2.853 x 10°! hy? m?

Qtot [21] Qnr + Q4 + ... [21]
Value: see footnote Ref. [22]

to age of the universe!
Value: 12-18 Gyr Ref. [16]

T cosmic background radiation (CBR) temperature’
Value: 2.725+0.001 K Ref. [23, 24]

solar velocity with respect to CBR
Value: 369.34+2.5kms™! Ref. [24, 25]

energy density of CBR

Py
Value: 4.6417 x 10734 (T/2.725)* g cm™3  Ref. [12, 24]

Value: = 0.26038 (7/2.725)* eV cm ™3

PR energy density of relativistic particles (CBR + v)
Value: 7.8042 x 10734 (T/2.725)* g em™  Ref. [12, 24]

Value: = 0.43778 (T/2.725)* eV cm ™3

Ny number density of CBR photons
Value: 410.50 (T/2.725)3 ecm™3  Ref. [12, 24]
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4 2. Astrophysical constants

s/k entropy density /Boltzmann constant
Value: 2889.2 (T/2.725)%3 ecm™3  Ref. [12]

 Subscript 0 indicates present-day values.
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