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Table 2.1: Revised August 2025 by D.E. Groom (LBNL) and D. Scott (U. of British Columbia). The figures in parentheses after some
values give the 1-o 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, this table does not represent a critical review or adjustment of the constants,
and is not intended as a primary reference. The values and uncertainties for the cosmological parameters depend on the exact data sets,
priors, and basis parameters used in the fit. Many of the derived parameters reported in this table have non-Gaussian likelihoods and
parameters may be highly correlated, so care must be taken in propagating errors. Unless otherwise specified, cosmological parameters
are derived from a 6-parameter ACDM cosmology fit to Planck cosmic microwave background 2018 temperature (T'T) + polarization
(TE,EE+lowE) + lensing data [2]. For more information see Ref. [3] and the original papers.

Quantity Symbol, equation Value Reference, footnote
Newtonian constant of gravitation GN 6.67430(15) x 10~ m3 kg =1 s—2 1]
Planck mass Mp = \/hic/Gn 1.220890(14) x 1019 GeV/c? =2.176 434(24) x 10~3 kg 1
Planck length lp = /hGpN/c3 1.616 255(18) x 1035 m i
tropical year (equinox to equinox, 2020) yr 31556925.1s = 365.242 189 days [4]
sidereal year (period of Earth around Sun relative to stars) 31558149.8s ~ 7 x 107 s [4]
mean sidereal day (Earth rotation period relative to stars) 231 56™ 043090 53 [4]
astronomical unit au 149597870 700 m exact [5
parsec (1au/1arcsec) pc 3.08567758149... x 1016 m = 3.26156...1y exact [6
light year ly 0.306601...pc = 0.946073... x 106 m [7
solid angle deg? (w/180)?sr = 3.046 17... x 10~ 4sr 8]
Schwarzschild radius of the Sun 2(GN M) /c? 2.9532500...km exact [9,10
Solar mass Mg 1.98841(4) x 10%C kg 11
nominal Solar equatorial radius Ro 6.957 x 108 m exact [10
nominal Solar constant So 1361 Wm™2 exact [10,12
nominal Solar photosphere temperature To 5772K exact [10
nominal Solar luminosity Lo 3.828 x 1026 W exact [10,13
Schwarzschild radius of the Earth 2(GNM)g/c? 8.870055. .. mm exact [9,10
Earth mass Mgy 5.97217(13) x 10** kg 11
nominal Earth equatorial radius Rao 6.3781 x 105m exact [10
Chandrasekhar mass Mcn 3.097972 2 M3 /m?2, = 1.43377(6) (1/2)~2 Mg [14,15]
Eddington luminosity Lgq 1.2570652. .. x 1031 (M/Mg) W [16,17]

=3.2838693... x 10* (M/Mg) Lo
jansky (flux density) Jy 10726 Wm~2Hz ! definition
luminosity conversion fo 3.0128 x 1028 x 10704 MBo1 W exact [18]

(Mpo1 = absolute bolometric magnitude = bolometric magnitude at 10 pc)
flux conversion F 2518021002 x 1078 x 10704 mBol W m~—2 exact [18]
(mBo1 = apparent bolometric magnitude)

ABsolute monochromatic magnitude AB —2.5 logqg fv — 56.10 (for f, in Wm~—2Hz 1) [19]

= —2.5 logyq fu +8.90 (for f, in Jy)
Solar distance from Galactic center Ro 8.275 % 0.009(stat.) £ 0.033(sys.) kpc 20
local circular angular velocity O0/Ro 28.2(10) kms~ ! kpc ™t 21
circular velocity at Ro vo or Og 233.4 4 0.3(stat.) £ 8.0(sys.) kms~1! 22
local escape velocity from the Galaxy V esc 477Tkms™! < vese < 502kms™! (68%) 23
local disk density P disk 6.6(9) x 10724 gcm 3 = 3.7(5) GeV/c? cm—3 24
local dark matter density Px canonical value 0.3 GeV/c? cm ™3 within factor 2-3 25
present-day CMB temperature To 2.7255(6) K [26,27
present-day CMB dipole amplitude d 3.3621(10) mK (26,28
Solar velocity with respect to CMB [P0 369.82(11) kms~! towards (I, b) = (264.021(11)°, 48.253(5)°) 28
Local Group velocity with respect to CMB v} o 620(15) kms™! towards (I,b) = (271.9(20)°,29.6(14)°) 28
number density of CMB photons Ty 410.73(27) (T/2.7255 K)3 cm 3 29
density of CMB photons Py 4.645(4) (T/2.7255 K)* x 10734 gem ™3 ~ 0.260eV cm ™3 29
entropy density/Boltzmann constant s/k 2891.2 (T/2.7255K)% cm ™3 29
present-day Hubble expansion rate Hy 100 h kms~! Mpc™! = h x (9.777752 Gyr) ! [30
scaling factor for Hubble expansion rate h 0.674(5) from CMB anisotropies (Planck) 2

or 0.730(10) from the distance ladder (SHOES) [31,32

Hubble length ¢/Hop 0.9250629 x 1026 h=' m = 1.372(11) or 1.267(18) x 10%° m [2,31
scaling for cosmological constant 02/3Hg 2.85247 x 1051 h=2m? = 6.29(10) or 5.35(15) x 1051 m? [2,31
critical density of the Universe Perit = 3H§/87rGN 1.87834(4) x 10729 2 gcm 3

=1.053672(24) x 1075 h2 (GeV/c?)cm~3

= 2.77536627 x 10'* h? Mg Mpc—3
baryon-to-photon ratio (from BBN) n=mnp/ny 6.04(12) x 10710 [33,34
number density of baryons ny, 2.515(17) x 10~7 em~3 (from CMB) [2,35

2.48(5) x 1077 cm ™3 (from BBN, 1 X n+) [3,33

CMB radiation density of the Universe Qy = pry/Perit 2.473 x 1075 (T/2.7255 K)* h=2 =5.38(15) x 107° [29
primordial helium fraction Yp 0.2448(33) [36
- - - Planck 2018 6-parameter fit to flat ACDM coSmology = - = = = = = = = = = = & = & o o o o e e e e e oo
baryon density of the Universe Q= pu/Perit $0.02237(15) h=2 = 10.0493(6) [2,3,26]
cold dark matter density of the Universe Qc = pe/perit £0.1200(12) h=2 = 10.265(7) [2,3,26]
100 x approximation to ry/Da 100 x Onc $1.04092(31) [2,3,26]
reionization optical depth T £0.054(7) [2,3,26]
In(power prim. curv. pert.) (ko = 0.05 Mpc_lln(loloA%) $3.044(14) [2,3,26]
scalar spectral index ns £0.965(4) 12,3,26]
pressureless matter density parameter Qm = Qe + Qp 10.315(7) [2,3]
dark energy density parameter Qp 10.685(7) [2,3]
density of dark energy PA 15.83(16) x 10730 gem—3 2]
cosmological constant A 1.088(30) x 1056 cm—2 2]
fluctuation amplitude at 8 o~ ! Mpc scale o8 10.811(6) [2,3]
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Quantity Symbol, equation. Value Reference,footnote
amplitude of matter fluctuations as (Qm/0.3)05 10.832(13) [2,3]
redshift of matter-radiation equality Zeq 13402(26) [2,37]

age at matter-radiation equality teq T51.7(8) kyr [38]
redshift at which optical depth equals unity 2. 11089.92(25) 2]
comoving size of sound horizon at z. T 1144.43(26) Mpc [2,39]
age when optical depth equals unity b 1372.6(10) kyr [38]
redshift at half reionization zi t7.7(7) [2,40]
age at half reionization ti 1630(60) Myr [38]
redshift when acceleration was zero 2q 10.642(17) [38]
age when acceleration was zero tq 17.66(9) Gyr [38]
age of the Universe today to 113.797(23) Gyr 2]
effective number of neutrinos Negr £2.99(17) (CMB + BAO) [2,41,42]
sum of neutrino masses Xmy, #<0.12eV (95%, CMB + BAO); > 0.066V (mixing) [2,42-44]
neutrino density of the Universe Q, = h=2¥m,/93.14eV  # < 0.003 (95%, CMB + BAO); > 0.0012 (mixing) [2,43,44]
curvature Qi £0.0007(19) (CMB + BAO) 2]
running spectral index, ko = 0.05 Mpc~! dns/dInk £-0.004(7) 2]
tensor-to-scalar perturbation ratio To.os =1/S < 0.036 (95%, ko = 0.05Mpc™1) [2,45-48]
dark energy equation of state parameter w £ -1.028(31) (CMB + BAO +SNe) [2,49]

} Parameter in 6-parameter ACDM fit; T derived parameter in 6-parameter ACDM fit; # extended model parameter, Planck + BAO data [2].
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