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M, = 125.09 + 0.21(stat.) & 0.11(syst.) GeV

ATLAS and CMS collaborations [arXiv:1503.07589[hep-ex]]
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A (Mp;) >~ 0 By (Mpr) ~0
[Buttazzo, et al., arXiv:1307.3536]
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« Multiple critical point principle: Au (Mp;) = Br,, (Mp;) =0
— M, =121.8 2 11GeV for M; = 173.1 £4.6GeV ['95, 01 Froggatt, Nielsen]
« Asymptotic safety of gravity
— M, ~126.5GeV for M; = 171.3GeV [10 Shaposhnikov, Wetterich]

* Planck scale boundary conditions (12 Holthausen, Lim, Lindner]
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Coleman-Weinberg##% . Hidden QCD%i &

SMTI& m, DFhidimensionful parameter
— m,=0 &9 %&. classical conformal invariant &= 22735
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Coleman-Weinberg#ts

¢ Coleman-Weinberg7|'37_“/°/Jv)/ [’73 Coleman, Weinberg]

Vo — S h4—|—2 s n:02 _11*1 i —C,

1

Ve (h)

n; : d.o.f of particle 2

a; : coupling of Higgs with ¢

C; : constant for ¢

() : renormalization scale

"B IHERNEES
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Coleman-Weinberg#ts

’ COIGman-Weinberg/_l_s%‘\/:/)V)/ [’73 Coleman, Weinberg]
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EHMELBHEVIT RN TEEZHAT H=0HIC
( ) /7- /:,I:}J— gE*EﬁU 7&%2_%) [’09 Iso, Okada, Orikasa], etc.
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SM singlet scalar
« Scalar potential: V = Ay |H|* + Aa|®|* + Anic| H|?|®|?

« Right-handed neutrino: Ly = ~YS'LoHN; — Y 2®NEN; + (h.c.)
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[’13,14 Hashimoto, Iso, Orikasa], ['13 Chun, Jung, Lee]
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« Parameters and Conditions
— AI‘IJ A‘Pa )\m’wc
<:> )\H(Mpl) = )\@(Mpl) = )\mi:c(MPl) = 0 (vanishing potential)

— ¢, yu (trYar = Noyar)

11
O Molve) = 5 (10A3 + 48¢™ — 8N, y3/) (ve) (CW condition)

T2

— Gmiz (U(1) mixing)
<:> gm,,;:,;(Mpl) — (0 (Assumption)

V) —INGA—=BZ(E1 D=1 (¢ or ym)
— TNERODLHEYPEEN—EICIRFED
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U(1) ILSRIRBET A |, > 0 EDRE

[Oda, Okada, Takahashi, arXiv:1504.06291]

xp=2, g'(vy)=0.09

2| =2~ 3 TEWNE Ay >0 (2SN
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Z' & N 0) decoupling
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— Positive definiteness of (scalar mass)?
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