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COUNTING NEUTRINOS

WITH
BBN AND THE CMB

GARY STEIGMAN

THE OHIO STATE UNIVERSITY

e Abundances of D, *He, Li ("Be)
are RATE limited =
sensitive to the nucleon density :
M = nn/ny

N = 10"°(nn/ny) = 274 Qgh’?

e ‘He Abundance (mass fraction Y)
is NOT rate limited.
Y is n/p limited =

Y is sensitive to the expansion rate

S = H'/H = (1+7AN, /43)"?
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‘ BBN SUMMARY - December 2002 I

e (DH)p = 2.65 + 0.38 x 107>

e Primordial D + BBN =—> (ph? = 0.022 + 0.002

== Yp = (0,248 £+ 0.001
= (LiH)p =~ 4 x 10710

e For Yp = 0.238 £ 0.005 + Non-Standard BBN
*S ~ 094 = AN, = =07
* BUT (LiH)p =~ 4 x 10719 (STILL )
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| CONCLUSIONS I

e FOR £, =0 (N, > 3)
*x Qph? =~ 0.024 (0~ 6.6)
* AN, £ 1.07 @ 99% CL
* AN, = 0 acceptable
* BUT: (LH)p 2 5x 10710

e FOR & #0 (N, = 3)
x Qph? ~ 0.024 (o = 6.6)
* £, ~ 40.03
* £, = 0 acceptable
* BUT: (LiH)p 2 5x 10710




