125GeV Higgs Boson
--Cosmological viewpoint--

Harigaya, Nagata, Hisano, Kikukawa,
Takayama, Tanabashi, Yamanaka
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Higgs Portal Dark Matter (Nagata)
Higgs Portal(?) Dark Radiation (Harigaya)

Electroweak Baryogenesis (Hisano)
Higgs Inflation (Yamanaka)
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Harigaya

Dark Radiation



Dark Radiation
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Decoupling temperature ~10MeV, f = e, m,, = 0.1eV
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Hisano

Electroweak baryogenesis
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Triple vertex in 2HDM
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FIG. 1: The straight line stands for the critical line which satisfied the condition, ¢./T. = 1. The

dashed lines are the deviation of hhh coupling from the SM value, where &AE&DM = )aﬂh{THDM)—
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Figure 1: Contours of ¢ /T [black, solid lines] in the —sgn (U{) \/|M%| vs. Q plane for one new
color-triplet acalar. (The most negative mass squared values are at the top of the plot.) The holded
line corresponds to ¢/Tc = 0.9 and the adjacent solid lines delineate steps of A(¢e/T) = 0.2.
The yellow shaded region is excluded because for these parameters the Universe would have evolved
to a charge-color breaking minimum. In the left plot we also show contours of the ratio of the gluon
fusion cross section to the SM value [red, dotted lines]. In the right plot we show contours of the
ratio of the gluon fusion cross section times the branching ratio to di-photons to the SM value [red,
dotted lines] when the charge of the colored scalar is taken to be gx = 2/3.



Yamanaka

Higgs inflation & (& ?

"Higgs = inflatony & U 7=slow-rollEinflation scenario
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125GeV Higgs mass & DA & ?
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125GeV nggs mass & D AE
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Comment from A. Simone, M. Hertzberg, and F. Wilczek arXiv:0812.4946

In our analysis, we computed the full RG improved effective potential. We did this including

(i) 2-loop beta functions, (ii) the effect of curvature in the RG equations (through the function
s), (iii) wave-function renormalization, and (iv) accurate specification of the initial conditions
' On the other hand, [32] did not compute the full effective potential

or include any of the items (i)—(iv).” Instead Ref. [32] approximated the potential at leading log
order with couplings evaluated at an inflationary scale after running them at 1-loop (this is one

step beyond [18] where couplings were not run).

Ref. [32] = [ F. Bezrukov and M. Shaposhnikov arXiv:0904.1537 |



