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Motivation

» Next highest predicted abundance after D, 3He, “He
and ’Li.

» Main production reaction D (a, ~)® Li measured in
Basel (G. Testa).

» Potential probe of the baroynic density pp.
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Outline of BBN

Assumptions:

» Universe is homogeneous and isotropic
(Cosmological Principle)

» Adiabatic expansion
(—cosmological parameter n = 5—: = const.)

» No degenerate or exotic particles
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Outine of B8N » Solving Reaction Network (changes in abundances
of a nucleus are determined by reactions creating
and destroying said nucleus)

Y, = ZN‘)\,Y+Z1 pNA<J’U>Ik Y; Y
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decays two— particle reactions

— solving a system of coupled differential equations
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Outine of B8N » Solving Reaction Network (changes in abundances
of a nucleus are determined by reactions creating
and destroying said nucleus)

Yi = ZN‘A,Y+Z1 PN < ov > ¥V

_,_/

decays two— particle reactions

— solving a system of coupled differential equations

» Self-consistent calculation (time-evolution of
temperature and density is calculated using the
Friedmann equations)

— only free parameter: n
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e Calculation:

Yp
D/H
SHe/H
7Li/H
BLi/7Li

Observation:

Yp
D/H
SHe/H
“Li/H
BLi/7Li
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0.248
2.64-107°
1.06-10°°
4.22.10°10
105

0.249 + 0.009 (Olive & Skillman 2004)
2.78104% (Kirkmann et al. 2003)

1.237388 . 10710 (Ryan et al. 2000)
102
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» SLi abundance falls e
rapidly with increasing
baryon density
—potentially sensitive
probe of pp,
—determines n = p:

Sbservation of Primordial
Li

L [Ty Lo

Nollett et al (1997)
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Observation of Primordial SLi

» Atmospheres of metal-poor warm dwarf stars

» Spite-plateau (Spite & Spite 1984): “Li abundance
independent of metallicity for [Fe/H]<-1.5

» Possibly plateau for SLi

Christian Winteler

Observation of Primordial
SLi
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» D(q, 7)6 Li- rate relatively uncertain, but very unlikely
to resolve huge discrepancy.
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» The Li and ’Li abundances in metal-poor stars are
not those of the primordial gas.

» Destruction of Lithium isotopes in standard stellar
essens erBicrepancy models incomplete
» Consider non-standard processes (rotationally
induced mixing, diffusion, mass loss through stellar
wind)



sNe’l  Reasons for Discrepancy
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» The Li and ’Li abundances in metal-poor stars are
not those of the primordial gas.

» Destruction of Lithium isotopes in standard stellar
essens erBicrepancy models incomplete
» Consider non-standard processes (rotationally
induced mixing, diffusion, mass loss through stellar
wind)

» Standard physics incorporated in the BBN
predictions is incomplete.

» radiative or hadronic decay of exotic particles during
or after BBN
—decay products process primordial products and
change abundances
—promising results (Jedamzik 2004)
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Summary

» BBN predictions of 6Li differ from observations by ~3
dex.

» Different theories to resolve this difference exist but
still have to be verified.
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