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Dark Matter (DM)
«Energy density ~ 27%.

« Evidence of DM existence;
rotation speed of galaxies,

gravitational lens effect, -

 Unknown ldentities.

‘ 4

6th/June/2023 HPNP2023 2 /13




Relic Abundance of DM

« DM is produced through thermal process.

Equilibrium »| Decoupled »| Relic is fixed.

« Theoretical value of relic abundance of
thermal produced DM,

10—28
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« (QObservation value of relic abundance.
Qh%.. ~0.12
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Detection of DM

Direct Detection op)

Observation of DM-SM scattering.

—
DM DM

Collider
Search (cs)

Observation of
» missing momentum

SM SM through SM-SM

collision process.

Indirect
Detection (p

Observation of cosmic ray
from DM annihilation.




The Latest Result of DD
Result of DD "o Relic of DM F;,

Cited from [4] LZ Collaboration, J. Aalbers et al.,
arXiv: 2207.03764 (hep-ex) (2022),
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Observed value :
Oh2, = 0.12

.Ag 107

A Theoretical value

2 ol 7 , 10728
Qh® ~

\ < OV >4pn
Ot ~ 107 47cm> << < 0V > pn~ 10720 cm3 /s

Some ideas are needed for explanation.
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Model of Previous Work

[5] I. Golon, A. Kawa and P. Tenedo, JHEPO3, 064 (2017).
« Effective theory with flavor violation, x »—»—x

1 — i _ x: DM |

LQDX x Eys(pXX T E}’pCP)(]/SX l;: charged lepton ¢ i
_ P @: mediator | : |
Losu = GijoliPLl; + 9597 liPrl; >t

« DM interacts with an only pair of charged
leptons which have different flavors each
other mediated by ¢.

« DM cannot interact with quarks.
—DD is suppressed.

« DM can annihilate enough.
However, origin of interaction is unknown.

6th/June/2023 HPNP2023 6/13




Our Model [1]Phys. Rev. D 106, 035017(2022)

L
« SM + mediator:® = <p(/-)+in>+Complex scalar DM: X.
2
particle | (L., L, L;) (er ir Tr) H d ¥
SM (L,2)_1 (1,1) 4 (1,2)y (1,2)y1 (1, 1)
Z (Li,—i)  (1,i,—i) 1 -1 i

Nortation of SM charge : (SU(3)¢, SU(2). )u(r)y
Z, lepton flavor symmetry. = Origin of the interaction.

YeHT M
—Lyukawa = lr yMHT yMTCDT L + H.c.
Py - - -
Yeu @y HY
Flavor off-diagonal interaction. T

Renormalizable Model. — Highly prediction avirity.
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DM in Our MOdeI [1]Phys. Rev. D 106, 035017(2022)

SM === DM
i1

« Stabilized by flavor symmetry.
« DM interacts with SM only mediated by p and ».

« DM interacts only with u and T about SM fermion.
— DM-Nucleon scattering is suppressed at tree level.

« DM can interact quarks at loop level.
— Prediction to the direct detection.
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Muon g-2 and Mediator

[6] Y, Abe, T. Toma and K. Tsumura, JHEP 06, 142 (2019).

« Muon g-2 has the discrepancy between SM
theoretical value and experimental value.

* p,n give a correction to muon g-2.
— We set constraints for mediator.
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Constraint from Collider

+ ¢* - v,7t,v,uT decay processes exist.

—Constraints from slepton search is available.

We consider in cases of My = 100,700 GeV.

CMS Preliminary 137 fb™ (13 TeV)
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Cited from[7]CMS Collaboration, M [GeV] m(t) [GeV]
Report No. CMS-SUS-21-001, CERN-EP-2022-032 (2022). Cited from [8]ATLAS Collaboration, Eur. Phys. J. C 80, 123 (2020).

6th/June/2023 HPNP2023 10 /13



~__BP1

Benchmark Pomt (BP)

Cited from [2]master thesis 350 -

» \ sas BP3 : (Mg, my, My, Yyr, You)
300 = (700 GeV, 680 GeV, 730 GeV, 0.7,0.7)
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BP1: (mg, my, My, Yz, ¥ry) = (100 GeV, 100 GeV, 130 GeV, 0.07,0.07)

« Region between purple lines show mediators which
give muon g-2 correction to within 2o.

-

We choose such mediator for BP and got
prediction for the DM direct detection.
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Prediction from Our Model

BP1

K

! Cited from [2] master thesis
0.500 |

DM in Our Model—

3 . ﬁ
0.100; ~, / PandaX-4T
0.050 - M

XENONNT

0.010 =
K :scalar quartic 0005
k|[(HT®)2?2 + H.c.|] c £

0.001 - m(GeV) oo
10 2

« Black line show prediction from our model.

- Blue and grey region is excluded by experiments.
« Upside of dashed line is testable by XENONNT.
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Conclusion

 Direct detection of DM is suppressed by
flavor structure.

« Our model can explain DM physics and
muon g-2 at the same time.

« Our model is testable at loop level in future.
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