Big Bang Nucleosynthesis and Limits
on the Neutrino Magnetic

: Nicole Vassh (Analysis) , Panos Gastis (Code),
and Don Willcox (Parameters)
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Minimally Extended Standard Model predicts very small values for magnetic

* Additional BSM physics (such as sterile neutrino) can increase the effective
neutrino magnetic moment
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e Additional v-e coupling keeps neutrino in thermal equilibrium longer
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* To implement in code must reset neutrino decoupling temperature
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Conclusions

e Although BBN code is a 30,000 line nightmare, we were (with help) able to find
where to adjust the code and successfully produce reasonable results but a
few unexpected features to examine further

* As expected non-zero magnetic moment effected abundances, particularly *He
and D

* Using BBN code could allow to find a limit on the neutrino magnetic moment
and thus BSM neutrino interactions

Thanks to all the Jina TALENT 2014 Organizers!!!




10576 | initialization of the guadrature abocissas and weights

10577 if (ifir=st .eqg. 0) then

105748 ifir=t = 1

105749 call bbb gaulegi{vlo.vhi,=zguad, wquad. nguad)

10580

10581 | a constant that depend=s on the number of neutrino families

1n5az conl = xnnu *® 7 0408040

10583 end if

10584

10585

10586

10587 | don't do any integration 1f ® 1= large enough

105845 I if (= .gt. 50.0) then

1n5a9 ! wien? = 1.0d0 + conl#*conZ#=xfthirds

105490

10591 | do the integration

105492 lel=e

10593 HCOM = X

10594 planckienas=s = 1.0d422

105495 gfermico = 1.0d4d-11

10596

10597 magmonplease = 1. .0d4d-12

10594

10599 signasofine =((1 . 0-137 0)%{1 0-137 0)1%3.14-(6. %0 5110 511} )*({nagnonpleass*xe?)
10600 firsties = (0.5/(planckienass*gfernico*gfermnicol)

10601 termiel = (1.0-27 0)%{(signasofins**3 ) {gfermico**Z))

10602 termnie? = (0.25d0-(planclkiema=z=%*%.))

10603 zecondies = (1. 0-{gfermico*giermnico) )*=sgrti{terniel+terniesd)
10604

10605 Tnewdecoup = (((firstiest+secondiez)**¥third) + ((firstiesz—=secondies)i**®third))
10606 bazinga = 0.511-Tnewdecoup

10e07

10e048

10609 | call bb_gromb{funcd.vlo.vhi.tol.f2)

10610 call bBb ggaus(func? . xquad. wquad, nguad. £2)

10611 lyiend = 1.0d0 + conl #* {cond * wienl(z))**fthirds + cond * {2
10612 wiend = 1.0d0 + conl * (mindl.0d0, {(wienlix)-wienl({bazinga))))**xfthird=s + cond * {2
10613 lend if

10614

10615 return

10616 end



