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§0 Strong constraint on the DM models

Dark matter ( DM) plays an important role in the galaxy formation and evolution/ have not been found directly yet.

One of the most popular DM candidates is a Weakly Interacting Massive Particle ( WIMP).

The DM direct-detection experiments give a severe upper bound on the DM-nucleon scattering cross section.

§1 Complex singlet extension of the SM ( CxSM) w/ softly broken global U(1)

2

A ) b d b
V = %]H]z 4 Z\H|4 + EQIH]2|S\2 + §2|S\2 + 22]5|4 + <alS + lez + c.c.) V. Barger etal., PRD79, 015018 (2009)

0
H=|v+h| §=(vg+s+ix)/V2
V2

10_43 L

3
£

10°
WIMP mass [GeV/c?]

WIMP-nucleon o7 [cm?]
= o
i 5
I i

10—47-_1111 1 1 1 Lol 1 1 [ T T A
10! 10% 103
WIMP mass [GeV/c?]

XENON1T (2018)

assumption : CP conservation

ATLAS, EPJC75 (2016) 476
CMS, PRD92,012004 (2015)

CP-even scalars; h,s = h,h, (mass eigenstates)

CP-odd scalar; X (Goldstone boson)=DM
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§3 Parameter analysis
relic density direct detection relic density direct detection relic density direct detection
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§4 Collider search for degenerate Higgs bosons .
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— [tis hard to distinguish two models at the ILC.



