Appendix

UE45a -Matter cycle in the Interstellar Medium (S. Bottinelli)

Al

Astrophysical constants

(Source : “The Physics and Chemistry of the Interstellar Mied par A. G. G. M. Tielens)

Recall :

e S.I. (systeme international) units, or mks, are based denmsiekilograms and seconds.
e CQS units are based on centimeters, grams and seconds gaoftearused in astronomy.

A.l.1 Physical constants

Symbol Description Sl cgs
Value Unit Value Unit
c Speed of light 2.997%010° mst 2.997%10° cms?
h Planck’s constant 6.626A10°34 Js 6.626%107%" ergs
kg Boltzmann’s constant 1.388210%# JK1 1.380%1071% ergK?
osB Stefan-Boltzmann constant  5.672a40% W m2 K™ 5.670410° ergstcm?K™
G Gravitational constant 6.674101r N m? kg2 6.674 x10° dyncnt?g?
Na Avogadro’s number 6.022110% mol! 6.0221x10%° mol?
Me Electron rest mass 9.10920°3! kg 9.109410%% ¢
My Proton rest mass 1.67R602" kg 1.6726<10%* g
my Atomic mass unit 1.660810%" kg 1.660%10%* ¢
e Electron charge 1.60x10*° C 4.803x1071° esu
@ Fine-structure constant 7.29%40°3 7.2974x10°3
A.l.2 Astronomical constants
Symbol Description Sl cgs
Value Unit Value Unit
AU Astronomical unit 1.49810" m 1.496¢102% cm
ly Light year 9.46%10® m 9.463%10 cm
pc Parsec 3.08610°* m 3.086<10*® cm
Lo Solar luminosity 3.85x10°%  Jst 3.85x10°®  ergs?
Mo Solar mass 1.98a10° kg 1.98%10*% g
Ro Solar radius 6.96x10° m 6.96 x10° cm
To Solar dfective temperature  5.7810° K 578 x10° K
Jy Jansky 1.00<10%%® W m?2Hz? 1.00 x102® ergstcm?Hz?
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A.l.3 Energy conversion factors

erg eV K cntt Hz
erg 1.00 6.24210"  7.243 x10% 5.034x10Y  1.509 x10?®
eV 1.602x10°*? 1.00 1.160410* 8064.4 2.418x10™
K 1.3806<10°® 8.61%10° 1.00 0.695 2.084x10%
cmt 1986510716 1.240<10*  1.4389 1.00 2.997a101°
Hz 6.626 x10%7 4.136<10'> 4.798 x10711 3.336x10  1.00
A.l.4 Angles and time
Quantitysymbol Description Value Unit
deg degree 1.745%102 rad
arcmin arcminute  2.908880“* rad
arcsec arcsecond 4.848410° rad
sq deg degrée 3.046 x10* rad
yr year 3.1&10° s
A.l.5 Equivalences Sl —cgs
Description Sl cgs
Value Unit Value Unit
Length 1 m 1 x1¢* cm
Velocity 1 ms? x10* cms?
Force 1 N (Newton) 1 x10° dyne
Pressure 1 Pa (Pascal) 1 x10' dynecn?
Energy 1 J (Joule) 1 x10" erg
Charge 1 C (Coulomb) 2.99¥40° esu
Magnetic flux density 1 T (Tesla) 1 x10* gauss
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