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Physical Motivation

e BBN important for synthesis of light elements and evolution of universe
@ Element abundances as probes of fundamental physics
@ Impact of variations of Agcp, G, un on BBN
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Impact Of Agcp, G

Dependence of neutron lifetime:

F(x) = (2x —9x2—8)v/x2 -1
+ x log(x + Vx2 —1)
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Impact of u, on neutron capture rate on protons
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Results : Mass fraction as function of Agcp, part 1
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Results : Mass fraction as function of Agcp, part 2
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Results : Mass fraction as function of Agcp, part 3
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Results : Mass fraction as function of G, part 1
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Results : Mass fraction as function of G, part 2

Beyond
Standard
Model
Big-Bang
Nucleosyn-
thesis:
Fundamen-
tal relative ratio
Constants ——n
Ermal 110
Rrapaj = p
Jianping o
e 105 o
Bartl
x— h3shed
g
1.00
mx —+— hes

G107 (m>xkg L5
6.4 6.6 6.8 7.0



Results : Mass fraction as function of u,, part 1
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Results : Mass fraction as function of u,, part 2
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Conclusions
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tal @ We investigated the dependence of BBN abundances on the values of
ConmiEnis fundamental constants.
o @ Aqcp has a significant impact especially on the Helium-4 abundance,
Jianping mainly through the change to the neutron decay time.
Alexander @ The lithium abundance is highly sensitive to the value of the gravitational
Sart constant G.

o Changing un decreases the rate of production of deuteron

@ A change in Agcp would probably affect more than the p(n,)d rate and
free neutron decay. Yet, modifying more interactions is beyond the scope
of this 4-day project.



