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charles.baltay @yale.edu, 3/23/04 1:47 PM -0400, Message to TD

Date: Tue, 23 Mar 2004 13:47:40 -0400 (EDT)

From: charles.baltay@vale.edu

Subject: Message to TD

To: rae@lnl .gov ' :
X-yahMATL: YAHMATL AXP-1.6.4 (MIME) (BMDF)} (CGILIB AXP-1.6.5/0ET)
X-BNL-MailScamner-Information: Please contact the ISP for more mfomtmn
X-BNL-MailScanner: Found to be clean

X-MailScamner-From: charles.baltay@yale.edu

Dear Rae

Would you please pass on this message to TD Lee for me.For Omega
Lambda=0.7 and the Hubble constant=65 km/sec/Mparsec, the currently
preferred values,the energy density associated with the Cosmological
Ct:nst:am: is

=i
fjf = rho{lambda)=3 E-6 Gev per cubicem = 3 -/0 sz/c:«,"”

I would be happy to talk to him in more detail if that were useful .
with Best Regards
Charlie

A o beme T [/M'Mg % Ae  a /v,cfe 6/7

& 7 s (_f»-:fr I,z' ﬁl:
- g s T e,
3{- =y ?/bu—g,
A E A X @4 s (;,,‘,43
j; . E/'}E‘ef-?‘ﬁﬁ 2 X Guw



2. ASTROPHYSICAL CONSTANTS

Table 2.1. Hevised 2001 by D.E. Groom (LENL). The fgures in parentheses after some values give the one-standard deviation uncertainties
the last digit{=). Physical constants are from Ref 1. While every effort has been made o obtain the-most accurats current values of the list
guantities, the table does not represent a critical review or adjustment of the constants, and is not intended as & primary reference.

— s e -

Quantity Symbol, equation Value Heference, fooinots
spoed of Tight c 20 TOT 458 m g1 dﬂﬂl’bﬂﬂi:i]
Mewtonian gravitational constant (% BATI(10) % 1018 m¥kg™! 57 13}
astronomical unit (mean @& distence) au 145 597 B70 660{20) m [4, 5]
tropical year (equinox tn equinegy) (2001.0) yr 315569252 5 4
sidereal year (fixed star to fixed star) (2001.0) 3155014983 1]
mean sidereal day (2000.0) 237 56™ (45080 53 14
Tansglky Ir 10 W m— gt
Planck mass Vhc[Gn 1.2210(8) » 10 GeV/c I

= 2176 7(16) x 10-% kg

parsec (1 AU/L arc sec) PC 3085677550 7(4) = 10'" m = 3.262Z... 1y [1]
light year (deprecated unit) Iy 0.3086...pc =0.9481... % 101" m

Schwarsschild radivs of the Sun B pr M 2,953 25008 lem [7
solar mass Mg 1.958 9{30) * 10™ kg 8]
solur equaterial radius Hg £.961 x 10° m 4]
solar luminosity Lp (3.846 + 0.008) = e w ]
Sehwarzschild rading of the Earth 26y Mg/ B.5700156 22 mm Hnl
Earth mosy Mg 5.974(2) x 10™ kg 1]
Barth mean equatorial radiue Ra 6.378140 % 10%* m [4]
Tuminogity convarsion L 3.02 x 1078 »x 10704 M W (1]

( My = abaslote bolometric mugnitude
= holometric moagnitude at 10 po)
flux conversion F 2.52 % 10~% x 10~ Moal W m~? from ubove
{mypqy = apparent holomstric magnitude)

#ig around centsr of Galaxy e, 230(20) kern 571 |L3]
solar distance [rom gulactic center Ra B.AO{5) kpe {14]
Hubble expansion rate! Hy 100 A bom 57" Mpe ™!
; = “=Hh % (9.778 13 Gyr) ! [15]
normalizad Hubble expangion rate! e h (071 £ 0.07) =}k l14, 17}
critical density of the untversa! ¢ pe=3H}/8=Cp 2775 366 27 = 10 A% MgMpe~?

- = 1.579(3) x 10~ 4% g cm~?

— 1.0539(16) % 10~ A% GaV cq?
T 12 =10 tgeam - = d-T GeV/&l cm™3 18]

local disk density o ik
Incal halo density £ hals 2-13 x10~% gam™® = 0,1-0.7 GeV/ctem™  [19]
pressureless matter density of the universe! Ty = ourfoc 0.15 5 [y = 0.45 ; |16, 20
baryan density of the universe M’ <0023 [21]
scaled cosmologicel constant! Ty, = Ao JaH; 0.8 =0y =08 [14]
scale factor for cosmalogical canstant! c*j3H} 2853 % 1050 42 m?
g + 10 +..- [22] Mot ['2'3; zee footnote {23].
age of the unjversel g 12-18 Gyr (16}
cosmic background radintion (CBR) temperature! T 2TE 000 K [24, 25
salar velocity with respect to GBR 371405 kms™! [2s}
towards (o, §) = (11.20% 4+ 0,010, —7.22° £ 0.08°)
or (£,5) = [264.31° £ 0.17°, 48.05° £ 0.107}
Lacal group velotity with respect to CBR e 27 + 22kmst [25)
towards [£,b) = (276 + 3°,30° £ 3°%)
enprgy density of CBR e 41T < 10" MW (T2 T g em ™ [12, 25)
= 0,26038 (1/2.7251* ¥ cm & -
anergy density of relativistic perticies (CBR + v} Bret 7.8042 x 10~ M (Tfa725)" g em—d [12, 25]
= 0.437 78 {T/2.725) &¥ cm™?
T = Boat/ e 41534 = 10735 (T f2.725)"
number density of baryons ng 26%10710 < ngfny €62 10710 [21]
entropy density/Boltzmann constant s/k 2539.2 (T/2.725)° et [13]

t Subscript 0 indicates present-day values.
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