P

Takashi Toma

A Radiative Neutrino Mass Model with Semi-annihilating Boosted Dark
Matter



Model building for Boosted DM

m Semi-annihilation: Y1) — v (1p: DM)
m Boosted dark matter (BDM) can be
detected through direct detection and

neutrino experiments if o, 2 10738 cm?. 1035
m We embed BDM in a model with radiative 10
neutrino masses. 00="1= T 10010
my [GeV]
10728 10-20
1072
% 1022
— ) Dark Matter
g F 10w ‘ 200km/s
b Lo g Recoil Energy
N 1075 | NG , Er
sina = 0.1
My /My = 1.999
10-26 ‘ ‘ ‘
1073 1072 107! 10° 10*

my [GeV]

\

m Both BDM and monochromatic v can be detected at the same time.

Takashi Toma (Kanazawa U.) A Radiative v Mass Model with Semi-ann. BDM

8th August 2026 1/1
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A Hodge-like Approach to Gauge Field Mode Expansion and Its Relation to the

CSDR Method in Non-Abelian Gauge Theory with an S Extra Dimension

Kento Asai®, Yuki Honda®, Joe Sato® , Kotraro Tanaka®, Yujiro Tuchiya® (a)YITP, Kyoto Univ. (b)Yokohama Natl. Univ.

P Gauge theory on M* x % with a background field

. Setup: Six-dimensional spacetime
 Method: Hodge-"like” decomposition

A — DTq) —I_ ij —|_ h 1-form

1-form O-form 0-form Harmonic
gauge physical scalar NG boson (3 CSDR solution )

1
Gauge theory SYM_|_gf’quad :/Q Tr [Au (G"(@O—J%) + (1 —=)9"d,) A,
in the presence of Background: , e , § , ,
= (Au(X). Ap(X), Ay(X) +_cos0) = XOJ%x = £(JI"x)(I7x)

— G hoOhg + i [ha, h]|
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A three-loop radiative seesaw model for dark matter and baryon
asymmetry



A three-loop radiative seesaw model for
dark matter and baryon asymmetry

Sora TaﬂigUChi (U Of Osaka> g.o:lztr)](;rritor;EUI\-/I.O,]CA\%ZIE(]E:)nazawa U.), K. Enomoto(NTU),
13:40~ Meeting room P2
v

T Q. Can we explain v mass, DM, BAU
] simultaneously at TeV scale?

—\We find the viable scenario on the

3-loop radiative seesaw model

v mass M 3-loop radiative seesaw
DM m) WIMP (m =250 GeV)

1 mps v
M;j~ —) x— .
J (16n2) x(v) o < &V BAU » Electroweak baryogenesis
~107°  ~107*

We also discuss GW, collider sighal in the model
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YONSEI HEP-COSMO

High Energy Physics and Cosmology

Beyond the Starobinsky model after ACT

Min Gi Park - Dhong Yeon Cheong - Seong Chan Park | Yonsei University

01 - NEW TARGET

ACT prefers a higher tilt

02 - MINIMAL DEFORMATION

Add a tiny R® correction

03 - RESULT

Starobinsky: ng=0.965

ACT DR6:

0.10

ns =0.975 £ 0.005

ACT agreement restored

f(R) = R + BR¥2 + YRY3 o
5=y/B? = -10™*

0.08 1

0.06 +

0.04 4

0.02 1

ACT shifts the preferred region toward larger ns.

A small negative deformation gently tilts the
I ACT-LB-BK18

Planck-LB-BK18
Il P-ACT-LB-BK18
—_— V(@) x¢
— V(¢) x ¢2/3
V(‘P) « ¢1/3

Einstein-frame plateau: ns moves upward

“ 10—2_
while r remains small.

le-10

— exact (6=-4x107%)
perturbation "/
107 ... Starobinsky (6 =0) e T
0.8
0061} _3
S’ 1 10 T T
04 | 0.95 0.98  0.99
0.2{ \ /
\
o= -~ -3
0.98 0.99 1.00 0.0 Ng = 0.975 r=3x10
n 0 2 4 6
S

R? plateau (black) = slightly deformed R2+R3 plateau

T_re = 5x10° GeV (w_eff = 0)

(blue)

A tiny negative R? correction reconciles Starobinsky inflation with ACT

Negative 6 restores the ACT-preferred spectral tilt.
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An Analytic Prescription for t-channel Singularities
Ryusei Sato (Yokohama National University(YNU), RIKEN Nishina Center)

1. Problem 2. Why it's hard
At a muon collider, the exchanged neutrino s-channel t-channel
in the t-channel can go on-shell. ) .
p2 —m?2 —imD £2
I'=0

Regularized by T°

Can’t be Regularized

3 Our idea Analy’ucally separate the on-shell
inverse decay) part from the
>\genume scattering part.
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Completely Natural SO(10) GUT

e Natural GUT[Maekawa, 2002] is the model that solves DT-splitting
Problem and unrealistic GUT relations under the natural assumption
that all allowed terms in superpotential with O(1) coefficients.

Problem of Natural GUT

In Natural GUT, the conditions for
@ realistic neutrino mass,
@ gauge coupling unificaiton
cannot be satisfied at the same time [Maekawa and Tanii, 2024]:

@ In this work, we construct a new model that solves the above tension
under the natural assumption.
@ Prediction of this model:

e Dim-6 proton decay is suppressed compared to the previous model.
o While the dim-5 proton decay is enhaced.

Haruto Nakayama Completely Natural SO(10) GUT 2026,/08/08 1/1



[8 Maekawa, N. (2002).
Gauge coupling unification with anomalous U(1)(A) gauge symmetry.
Prog. Theor. Phys., 107:597-619.

[8 Maekawa, N. and Tanii, T. (2024).
Tension between neutrino masses and gauge coupling unification in
natural grand unified theories.
Phys. Rev. D, 109(9):095001.

Haruto Nakayama Completely Natural SO(10) GUT 2026,/08/08 1/1
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Analytic Study of Gravitational Waves from Bubble
CoII|S|ons in a Supercooled First Order Phase Transition

Jan Tristram Acufiaz, Kuan-Yen Chou?* Po-Yan Tsengbc
a National Institute of Physics, University of the Philippines Diliman, Quezon City, Philippines
b Department of Physics, National Tsing Hua University, Hsinchu, Taiwan
¢ Physics Division, National Center for Theoretical Sciences, Taipei, Taiwan

L] 1
« T(n) =T, — 1) — =72 — 71,)2
n O This work: T'(n) exp [5(77 ) = 57 (=) ]
E!ﬁ O O 1072
= True vacuum
& 0
= Q @ O 10-3)
o (v) = 0 False vacuum 1074}
I =,
F4 510 i
Vac Q O
True ¢ \ 1077¢
Vacuum O
8l . . ,
Q 107 102 107! 100 10! 102

Q(;WocA

My poster number: P8



P9
Yu Min Yeh

Constraining memory-burdened primordial black holes with
graviton-photon conversion and binary mergers



Constraining memory-burdened primordial black
holes with graviton-photon conversion and binary

mergers Eur. Phys. J. C (2026) 86:434, arxiv: 2511.01848

Memory burden effect: The PBH emission is
suppressed to prevent significant entropy =

952 Low mass PBH can live longer
o
We use the graviton converted photon
sighal to set constraint on PBH abundance,
especially for mass < 10°° g We include the PBH merging
scenarios in our analysis
Po-Yan Tseng, Yu-Min Yeh a.k.a. Corn Yeh (NTHU) August 8, 2026

30th International Summer Institute on Phenomenology of Elementary Particle Physics and Cosmology (S12026)
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Anomaly-free Axion-like particles from Heavy Quarks

Leﬂ—%+%>< f ZCfV"%fz f ny“(CV+C,ﬂ)f
a . a l¢j

pad - iy
3 YyH Xy

At Agysp K E K Apg, on the other hand, the Lagrangian can be written as LD

misalignment between the PQ basis and flavor basis
* Relic Abundance
b - s(d) + a, t->c(u)+a
VA _ 771 T
Cu — UURXUR UuR + UuL XQL UUL » | axions in SM decays » Precision Flavor Experiments

— -
V. A T T K->m+aq, B->K+a
Cy"=U) X,.U;.+U, Xp. U
d dr*drVYdr dr,*QL%Ydr> SN1987A bound

A - na, N+N -N+N +a

—

I’'m Mohammad Aghaie and I am a postdoc at the University of Osaka
Please come find me in room no.2, poster no. 10 if you are interested in the
story of this family of DM candidates.
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Cosmological Constraints on a Scotogenic Model with an Asymmetric Mediator

Poster: Seishi Enomoto (Kyu-san U.) @ SAN

Collaborators: Kento Asai (YTIP), Takuya Hirose (Kyu-san U.), Masato Yamanaka (Hiroshima Inst. of Tech.)

Scotogenic Model with Asymmetric Mediator Cosmological Constraints

II\IIHW

collider bound

II!IIH”

SM"‘Ni + n + o

“RHy” “Asymmetric “DM”
mediator”

Leptogenesis Spharelon

N; "'Q:::’zSL, =—p AB
Al el G (DM, m, ~ mp)

decay

IIIIIHW
A
IIIIIH”

£ 2

III| ."r' | [ IIII|
103 10%
m, [GeV]

= .Q.B NQDM

5
L I Iulw
L )
‘

Aim: Cosmological constraint on the parameter space
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Aspects of Sommerfeld Enhancement in the light of Halo gamma-ray
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Aspects of Sommerteld Enhancement in the light of Halo gamma-ray excess

Y.Jho ® J.Park ¢ M. G.Park o S.C. Park

I THE PUZZLE

he 20 GeV halo excess requires: HALO ~ 10_24cm3/s ONE CROSS-SECTION, THREE VELOCITY REGIMES
. . 263 L ; -500GeV, a=02111 |
While, Freeze-Out requires: FO ~ 107“°em?/s | e e
— m, =620 GeV, a=0.1705
1023} ] Halo Excess
i HALO
I THE MECHANISM b | resonant boost
XX — @@ — 4b -y .
mg 10724}
s
= DWARFS
A p-wave shutoff FREEZE-OUT
10725 thermal relic -,
. " " o
“B-wave suppression” X “resonant Sommerfeld 1073 10 1073 10 10 10

. 2 Velocity v/c
enhancement” => v~ ' Halo Boost & v“ Dwarf Shutoff

S12026 Fuiji arXiv:2512.24662 YONSEI-HEPCOSMO
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CP-violation in charm decays in BSM Models



CPV & charm physics in the 2HDM

Charm meson decays: DO —> 7T+7T_ & DO —> K+K_

2019 LHCb: AAcp ~ 10 xlarger than SM predictions

CP-violating,

U-spin

. U-spin violati t.
2023 Update: U-spin violation at 1.90 breaking NP?

Can a Toy 2HDM explain this AND evade Alice Savona
constraints from other flavor observables? EPFL & UTokyo
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Decaying MeV Scale Dark Matter, Gamma ray decays at e-e+
threshold.



Decaying MeV Scale Dark Matter Soster

Gamma-ray decays at e'e” threshold no.14
Sean Patrick Kemp (M2) at Kavli iPMU

Y
-
Future MeV gamma-ray searches (e.g. COSI)
Poomeeeees —precision prediction of loop-induced DM decay
! - Loop induced dark matter decay to photons
- DM mass 1s close to twice the electron mass (mp~2m,)
7 — repeated Coulomb interaction is non-negligible
......... * Coulomb ladder resummation
= rladder/ rl-loop ~1.11!

gl

ladder resummation
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Different Speeds of Light and the Emergence of the
Lorentz symmetry

.
Tamon Suehiro (3'5)1\_ %FE%) Collaborators: Qiuyue Liang, Tom Melia IlKDA ne 3
+ Lorentz symmetry might  12; /
not be fundamental S _ |
. . —éﬁ 0.8
« Even if UV theory violates =
Lorentz symmetry, itcan  : 06]
emerge in IR by RG & oal — |
equations. —
0.2 K
0.0 : ' ‘ '
—50) —40 —30 —20 —10 0

IR Mass scale log uv
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Electromagnetic signatures of axion dark matter halos around
primordial black holes



0. DM is PBH and ALP / ALPs interact with photon

5.High flux reaches to Earth

-> Observation or Constraints

stimulated decay -> Photon enhanced
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Experimental signatures of dark matter electromagnetic interactions



Experimental signatures of dark matter electromagnetic interactions

Occurs generically in any massive, gravitationally-bound body — e.q.

spin-1/2 DM can have O @) e

sun White Dwarf Earth

1. millicharge
2. MDM o cupaste
3. EDM
4
5

— WD (M)

. charge radius

10° 10 10°
m, [GeV]

. anapole moment

, Fuji-Yoshida
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Fast and accurate Al-powered templates for the cosmological bispectrum

Jiayi Wul? (£ 3%%) and Zhong-Zhi Xianyul3 (&£ =)

1 Department of Physics, Tsinghua University, Beijing, China 2 IBS CTPU-CGA, Daejeon, Korea ° Peng Huanwu Center for Fundamental Theory, Hefei, Anhui, China

Current bottleneck

Special functions everywhere

5
lmax

« The O(12,..) complexity.

9.7 x 10° operations for Planck.

« N ~ 5000 terms templates.

AF'AAHFA-": ﬁ'\"‘ﬁ"_ﬁ"f an O 0]
Wi isiiWwi Il WIVEY W W el Wi 18
- - (pkl
gpkl (D) (7]
. (v) (V) Op >
| - pm - - . » - am A F W ol a oy A L O- O- 3 Spks O-(V)
Short analytical templates T W — g A
i O 7z 0 o o0
2 3
Pko Pks
Elementary tunctions only
PySR Al Analytical templates
Lo- Theory ] Template
. 0.97
/ Planck's law \ [ theoretical result ] ‘ ‘ o
. - RS 1 0.9 . '
T B == [ data mesh J \ \ 0.85
C:I,_'.' 102 _Tshown in color € [111.9,5814.9] 08 0.79 - W\ 'Zzzz
: [ template form 2 073 4
"L 105 - A g 0.7 - 0.67 % L 0.0 %
2 10% . L symbolic regression with PySR‘j o
3 .o oo 0.6 T I | B
& 10710 - I A (AI evolutionary algorithm J 020 1 e
d o Qo Vv R
3 Soo ° 0.5 : : : : : : : : 0.43 . .
@ 101 - ’~ .. 0.0 0.2 0.4 0.6 0.8 1.0 00 0.2 0.4 0.6 0.8 1.0 o 10
= (. 4 xy = k3 /k1 zy =ks/k
E 1017 - e
3 o.’?‘ 0 i
2w @ | | | test max residual .
= T T R T Example for triple exchange
nu (frequency, Hz)
Miles Cranmer 2305.01582 Yes, optimal form fi(z) = (V- (tan(((((z + ((z?) - 0.89286)) /(z + 0.68367)) - ) /(x + 0.125786)) — 0.812811) - 0.203843))/x,
\ / [ analytica] temp|ate J fg(x) = \/((CE + (33 . (0.89407 - :E)))/(ZU + 0.686425))/(33 + 0.124606).

Wu-jy22@mails.tsinghua.edu.cn
zXxianyu@tsinghua.edu.cn

A/ " E A / !-f\-fﬁﬂ
e W §I Wi FEN
- . 0
~ aleleam
b—/& c--\./-

-~ A o -~ - ) SN N () A . ' W ;

S V.41 5 CVdiudliUll LUITIC
“w A "_ "_ M ) n f ) F R "' "_": ' . K. "_ -~
: Jb\—\d. \ﬁ NJ : 5- -\: :b\ﬁ- b- -b:
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Generalization and UV completion of Cho-Maison monopole



The Standard Model contains a Cho—Maison monopole

(Built from the electroweak sector, it is an electroweak monopole.)

its energy diverges at the spatial origin.

If we regard this monopole as a physical object, < dr
0 X )
A

l: cutoff scale
1 L
For & > T the Standard Model is no longer valid.

- What is the Cho—Maison monopole’s high-energy theory?
= We seek the Standard Model’s UV completion.

Our work: We propose a concrete UV completion for the Cho—Maison monopole.

Fukutaro Miya poster P20
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Forbidden Dark Matter with Sommerfeld Enhancement

Takumu Yamanaka & THE UNIVERSITY OF OSAKA
Collaboration with Tomohiro Abe (Tokyo U. Sci.) and Ryosuke Sato (UOsaka) [arXiv: 2603.02647]

Come to my poster P21!

Sommerfeld enhancement (SE) plays an
important role for DM annihilation.

If annihilation products y,, ¥, are heavier than
DM (forbidden DM), SE can also arise from the
final-state particles.

—>Final-state SE

We formulate the final-state SE with the decay
width of y,, ¥>.

Resonances of bound states of y,, x>.
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Hidden monopoles



Monopole Scaling Is Not Constant

A slow abundance drift strengthens PBH and GW signals

Wakutaka Nakano - Daiki Aburatani - Wen Yin | Tokyo Metropolitan University

Monopoles per Hubble volume

0.5:-_' =_I _I = ' l l B 3‘—_l =_I _l = l ' ' °
/ R gy keep growing.
—_—p=— 2_—p/=—1/
0.3 4
0.22_//- ) 1-/ gcount(n) - A30 + B Iog(n/30)
o.1§-/’/- é 1 __————-——/
~
0.105 04l V ~ 0'5 v=0.1 Mpl
0051 I 021 o fractional
] emmmmmmnnee } ________._.—-—-——“"/ rare Hubble patches
0.00 b e e e 0.0 b response .
—-0.25 0.00 0.25 0.50 0.75 1.00 —-0.25 0.00 0.25 0.50 0.75 1.0 for blue Spectra can Collapse|nto PBHS
Simulations: matter era (left) and radiation era (right); p =-3...1 Same formation epoch = broad PBH

masses + correlated GW frequencies

SMOKING GUN If gauge screening ends scaling, 0(10)% of the PBHs may retain magnetic charge —

and the magnetic force can rival gravity.

arXiv:2607.05517 | arXiv:2606.31937. This slide is generated by ChatGPT.
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Geometric Search for Displaced Vertices:

KM3Net meets the LHC UIMIN | TOKYO METROPOLITAN UNIVERSITY % W A%
Introduction Observed N in the ORCA
+ Long-lived particles (LLP) produced from rare meson decays in the LHC with decay lengths of ORCA

LHC eff ORCA
Ay = 10?> — 10° km decay inside a far-away large volume detector (KM3NeT-ORCA). Nireson X BRjp, X AQe L2 X BRy_,vis€rec

+ With timing and directional information, this displaced vertex can probe currently unexplored

0 - -4
regions of parameter space. K¢ Benchmark, BR;, ~ 8 X 10

2.0

10t
15

1.0 10°

0.5
KM3NeT-ORCA (pr, min = 1.900 GeV) 10-1

0.0

KM3NeT-ORCA 0

-1.0

Rapidity y

LHC (CERN)

1072

1073

(1/Nevt) d*Nimeson/(dpr dy) [GeV™]

-15

1074

-2.0 T T T
0 1 2 3 4 5
Mediterranean Sea Transverse momentum pr [GeV]

Ex) dark photon scenario

10-6 1 —— HL-LHC by PYTHIA 8.317
—— LHC Run 3 by PYTHIA 8.317

1077 4

1078

Kinetic mixing, €

1079

10-t° T T
10° 10t 102 10°
Dark photon mass, Ma' [MeV]
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Higgs like pole inflation in light of the ACT (Jeonghak Han)

— —§M123 Q(H)R(gs) + |D, H|? — V;(H) Vi(H) = ¢, A2 H|*™ (1 - P |H|2)
—49J + P
EE I |D H|2 1 2 2 1 2 2
- __MJQDR(QE) 'y - 2 2 |H| |DuH| - _8,M|H| 8/‘|H| - VE(H)
—9E - (1- mzlHP)" 3ME(1 - 5| HP) 4
,b1MH.=0'02.’ b2//\f.,=0.0I01 | . . bl1//\H=I—O.01I,b2//}H=0.(I)05 .
".' -. 0.012F 0.012F 10 20

0.955 0.960 0.965 0.970 0.975 0.980 0.985 0.990 0.955 0.960 0.965 0.970 0.975 0.980 0.985 0.990
Ns ns
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Lepton number violation signals via Higgs/Z decays into a pair of
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Lepton number violation sighals via Higgs/Z decays into a pair of right-handed neutrinos

A spontaneously broken U(1), model

U(1)x

—

\

Lepton number violation signals

l:r.
N
Scalar® + Np l‘\ ))
J
Signals of N N :
Z’portal via ot
Scalariportal — Scalar mixing » = "
& L
Z-Z’ mixing N :
2, .
‘.\/\_\‘< :
3
A J
Test of the signals at current/future collider experiments &

Takaaki Nomura (Sichuan University)
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Maximal Parameter Space of Sterile Neutrino Dark Matter
with Lepton Asymmetries

K. Akita, K. Hamaguchi, M. Ovchynnikov, Phys. Rev. Lett. 136 (2026) 11, 111001 [2507.20659].

Case with L, — L, asymmetries

X-rays

10! 102 \ |
m [keV] ms [keV]

Adapted form DES collaboration [arXiv:2008.00022] Newly opened space may be testable by
future X-ray, structure formation and CMB searches!

« Some simple models of sterile neutrino dark matter are (almost) excluded...

« We showed large lepton flavor asymmetries with vanishing total lepton asymmetry
open a new parameter space as in the right figure!
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MeV-Scale Majoron Dark Matter and Future Detection Prospects with
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Poster

MeV-Scale Majoron Dark Matter No. 28
and Future Detection Prospects with COSI

Subaru Fujisawa, First-year PhD student, The University of Tokyo

Question
Is there a well-motivated mechanism that explains the majoron mass?

D

Model
Discrete gauged Z, = theoretically controlled majoron mass
For Z-, the majoron has a mass in the MeV range

-

Detection
COSI 1s expected to probe most of our scan region.
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Minimal Majoron Dark Matter



Mimimal Majoron Dark Matter arXiv: 260512946
U'l;)kyo

Haruto Kitagawa, in collaboration with K. Akita, K. Hamaguchi, T. Yokoyama

- Majoron : pNG boson from global U(1) 5, breaking (c.f. RHN mass)
v Motivati
L D iN;@N; + |0,0)? — V(o) T Motivation

1 = C 7 r
- 591‘0'Ni Ni + YaiLa HN; + h.c. -+ neutrino mass

- Baryon assymmetry

- Production via freeze-in and misalignment
(Leptogenesis)

for Majoron DM

1014
- Constraints from v, ¢, 1,y

- JUNO and HK can probe our model.

f(GeV)

- Consistency with leptogenesis

m; (GeV)
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Relativistic-like behavior of ALPs with non-relativistic momenta



Key result

. Even for “cold” modes with Py < my,

axions can redshift radiation-like if

py > Mmyfs . 1042775490 20
scale factor a

. At py ~ méfg% the transition to matter
becomes nonlinear.

. “Baumkuchen” domain walls source
stochastic GWs, with a peak captured
by a simple analytic estimate.
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Neutrino Mass Generation and Dark Matter Phenomenology in a
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Neutrino Mass Generation and Dark Matter Phenomenology
in a Neutrinophilic Dark Matter Model ]

Coh Miyao(Tokyo University of Science) i, collaboration with Tomohiro Abe(Tokyo University of Science)

Two of the greatest mysteries :*bark Matter &7\Ieutrino

Xi o—<— 7, cia % cib

| H - ¢ —_— H

: ﬁ < . > A ¢ //,®_\\ ¢ A < | >

:¢ Correlated by 4»_:55:// . {_A_\:

I i ia o | U
v & <5 Samecouplings — " Y: A v 7
v DM relic abundance @ Origin of Neutrino Mass

We investigate whether this structure explain the DM relic abundance
and the origin of the neutrino mass simultaneously in the realistic
model.
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Resonant Vector Dark Matter in SU(2) Dark Gauge Theories (ongoing Work!)

Sanghun Lee, Hyun-Min Lee Chung-Ang University, Theoretical High Energy Physics Group

What we do : <Fraction of annihilation channels (only SM)>
SSB w/ higher-representation dark Higgs in extra SU(2)xxU (1), s
— Dark gauge bosons get masses with specific relation Sos W*W~ dominance !
— Gives resonant condition in annihilation T
% 0.6 — W+ W-
: — S sum quarks
This mOdEI(p‘WaVE) Limit of (8~ 1) Above-rIsonance 5 04 — sum charged Ieptons
m > 4, © — b bbar
) _§ 0.2
m%, e 4m% c
* <
0.0 200 400 600 800 1000
M_X [GeV]
2 <Velocity-averaged annihilation cross section>
Dark Weinberg angle: sinfx = \/—g§(+7'zg—22l \\\ mZZ’ <<m§(3 B
Kinetic mixing: € ~ cos Ow§ Gauge Basis Mass Basis 107 Milky Wa

10-24L 220 km/s 4
2 2 10725_ .
D0 _ o) 2~ 2m (Z =__15(1 + tan26y)
2 - 4 m)~( X I 2 X 10720 Dwarf exampfe Freeze-q|
mX Z 10 kmp/s
10727_ .
[=2 > my, ~2my /
10-28L

1029k

(T Vw

- Velocity-averaged result

1 10 100 1000 10* 10°

V0 = 4[(vrel?)

Quintuplet dark Higgs realizes a near-
¢ ” Zolrjoty threshold neutral-sector resonance !

CHUNG-ANG UNIVERSITY
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Pseudo Scalar Dark Matter from a Broken Gauge Symmetry (733!
Junho Kang*, Sarif Khan, Jongkuk Kim, Hyun Min Lee

Chung-Ang University - Dark Matter Relic Density

* Field Contents in the Polar Basis perturbativy
0 1 i%s 1 ;0 L
H= <v+h) S = —=(vs+ pg)e s O = —(vg + po)e Vo |
One SM Higgs doublet H and Two complex scalars S, &. o |
V(H,®,5) = —u (HH) + Ay (HH)" = 2 (910) + Ap (910)° — 42515
+Xs (ST8)* + Ao (HH) (970) + Ays (HTH) (S19)
Fhas (B10) (S1S) - <%¢n52 +hel| T -
* Unique Charge Structure from Gauged U(1) Symmetry - Direct-Detection Cross Section
as 10~
[ 4 A MW
21 Field SU(Q)L U(l)y U(].)X e \\r'/// ’ o ,' =
H 2 1/2 0 Ps; Po | l E
x |4 S 10
S 1 0 ]. h : 7 |
(I) 1 0 —2/71, /v/'\\ 10-%2 :2\0
X, 1 0 0 f P ow =
o (I_CI) 10"5610‘ 1(')7 1(')’ ~ a(vs> "10‘

VP Vo > Vg, UV case



P34

Van Que Tran
Search for Long-Lived Dark Photons from Dark Radiation at the LHC



ﬁ@;f’ffé?;;‘fg;% The Search for Long-Lived Dark Photons from
%‘i&“% e Hidden Radiation at the LHC

Chuan-Ren Chen and Van Que Tran [arXiv:2605.03427]

A =0.3 and BR(Z = jy) = 10~*

4 Adark photon would reveal a new fundamental force and
open a window to the hidden sector. It can be probed by )
. 10— I
dedicated LLP detectors. o
o
4 In the minimal scenario, sensitivity is limited to low masses % Lo-6
- L -
due to correlated production and decay. s
. . : i ()
4 We introduce minimal extensions where production and 5 108
decay are decoupled: Loop-induced Z — )y portal model. IS
o
4 LLP detectors (FASER2, FACET, MATHUSLA) can probe dark *qC'S 10-0L — Faser2
photon parameter space far beyond conventional reach > 1 EAAACTZTUSLA
(smaller ¢, heavier mass). Y SHiP | Excluded by DMDD
10 109 101
Field|Spin|(SU(3)e, SU(2)z, U(1)y)|U(1)p Effective Lagrangian Dark photon mass [GeV]
X ]./2 (1,1,0) +1 l‘ \‘
Loy D 85 XY PrxZ, I \ L
¢ 0 (3) 1, +2/3) —1 ) g § 1071F “\ “\ \\\ =
r o \ \ ~
A;L 1 (1a 1, O) - - \\\ “'\ \\~~_
\ . T
Table I. Particle content and charge assignments in the model. 10-2L \\ \\ .
AY
<N Al
(@)} '\
10-3F TSeeL
|
)
:— Invisible Z decay
_ .| =—— Monojet (ATLAS) S
10 45--- SI: XENON1T \\
F ——- SI: LZ 2025 DS
F ==- SI: DarkSide50 U=~
| ==- SD: PICO-60
-5 1 1 1 | 1 1 Lol
1010‘1 100 10!

DM mass [GeV]
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Probing the trilinear Higgs self-coupling
in Higgs boson pair production at multi-TeV muon colliders

Soojin Lee (NTHU), arXiv:2608.01888

» Target: trilinear Higgs self-coupling
R3 = /\3/)\§M

—AInL
—AInL
T
L

» Probe: multi-TeV muon collider
H H via vector boson fusion

LT v D Tl
02 04 06 08 Lo 12 14 1o 18 02 04 06 08 L0 12 14 16 18
Ka=As/ASH K= AaAS"

» Final state: bbbb,
resolved + boosted regions —Aln L(k3) at v/s = 3 and 10 TeV.

» Analysis: SPANet pairing, k3 to the few-percent level

two ML classifiers (Dr, Ds
wo ML classifiers (D, Drs) 0.96 < ks < 1.05 at 10 TeV (68% CL)

Poster session | (10:55 - 12:25), August 9 National Tsing Hua University, Taiwan
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Spin-discriminating prospects of Higgs portal dark matter at future
muon colliders



What is the spin of dark matter? pasPv) [

Spin-discriminating prospects of Higgs portal dark matter at future muon colliders

Jinheung Kim, Xu Deng, Jeong Han Kim, Pyungwon Ko, Jinmian Li KIAS - S12026

1 Arich dark sector hides from us.
Relic density and direct detection are evaded
— and the spin of DM maps the dark sector’s
structure.

2 The muons measure the invisible.
ptuT = putu 4+ h*/H*(— xx): the fixed initial
state makes the muon pair alone give m.,, = t.

10735
—0

3 Spin sets the shape. _ ;
Couplings tuned for identical rates — any ' c t (fermion) vs. I' ot (vector)

difference left is the spin. — vector spectra are systematically broader

fermion and vector DM told apart at 20 for m;; = 2 TeV, sina = 0.04

10ab~! at /s = 10 TeV, g, = 3
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Sommerfeld enhancement in
an electroweakly interacting spin-1 dark matter model

Tomohiro Abe (Tokyo University of Science)

Based on arXiv:2606.16442
in collaboration with Motoko Fujiwara (Kyushu U) and Junji Hisano (Nagoya U)

Motivation:

Electroweakly interacting DM models (Higgsino, Wino, Minimal DM, ...) are widely
studied. However, they are spin-0 or 1/2. How about spin-1?

Our works:

* We constructed a renormalizable electroweakly interacting spin-1 DM model
(spin-1, SU(2). triplet DM model) (1A, Fujiwara, Hisano, Matsushita (JHEP07(2020)136)]

* We updated the analysis including Sommerfeld enhancement for relic
abundance calculation
— The thermal relic is explained for 3.6 TeV < mv < 9.2 TeV

* The indirect detection (WW) excludes 8.6 TeV < mv < 9.6 TeV
x Two gamma-ray line peaks by yy + Zy and Z'y

* Both gamma-ray lines can be detected in CTAO for mv > 7.5 TeV
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Testing pseudo-Nambu Goldstone dark matter

via a two-component scenario

Takumi Ishikawa, Tomohiro Abe (Tokyo Univ. of Science)

Motivation 0% g \
Sg = 0.01

« pNGDM naturally evades direct detection 045 my, = 300 GeV
» This makes the model difficult to test _

Qe
Idea 2410

(pPNGDM + WIMP) =

 Many pNGDM models can realize two-component scenario - 107

©
 The WIMP component may give detectable signals ~ e
Result - ]

50 ‘I‘OO 500 1000 5000 ‘104

WIMP mass [GeV]

« DARWIN experiment can probe wide parameter regions

« Two-component scenario improves the testability of pPNGDM model
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#39 TeV-scale origin of light DM & V mass

C.W. Chiang (NTU), Shu-Yu HO (AS), V.Q. Tran (NCTS) arXiv:2603.05200

Inverse seesaw + pNGB DM

HNL is detectable

by colliders @
N X LHC/uTRISTAN etc.
p
> """" (@) @
N P, b
. . e 0 O
DM freeze-in production N S S N v
2
. mi,
v S 2
mN

neutrino detectors
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Can symmetry keep the heavy dark matter abundant?

Riasat Sheikh, Takashi Toma, Koji Tsumura

Why boosted pNGB?

- pNGB derivative interactions

suppress low-momentum
scattering;:

q—0
Og1 < g > 0

- Boosting increases pNGB
momentum

DM(Sh) Mpyv = MBpM BDM(SK)

\\ ’O
8\ U 4
\\ 'l
S8 U 4
Higgs
Portal
' 4 8\

I’ \\

Thermal Challenge

- Generic multi-component

expectation: heavier DM (3,) is

h
Boltzmann suppressed
10 100 1000 10% 10° 10°
10710 T T T
. k Y, Y,
b Il'. o Yh,eq o Yf,eq
=1 é
h 10713 | Y, <Y,
S
10714
107 1°L E E ]
1 10 100 1000 10% 10°

- But BDM requires appreciable Sh
today.

Our result

- Symmetry-related couplings
control annihilation and
conversion.

10 100 1000 10* 10° 10°
1()—10ﬂ T T 1 TrrT] g T T T 1777 A R N S R \ HH‘HE
— 10—11 o Yh o Yf
% E | Yh,eq o Yz,”,eq
~
:\

Y.

0|
\ k\ th > Yo
10713 ‘

10_14# ‘ :' N L L L
1 10 100 1000 10% 10°

zZ = mDMf/T

- No ad hoc tuning of independent
portal couplings.
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Uncovering Long-Lived Doubly Charged Scalars

Nivedita Ghosh |  Kavli IPMU, The University of Tokyo

Based on N. Das, D. K. Ghosh, N. Ghosh and R. K. Singh, arXiv:2602.02308.

Physics target

» The Type-ll seesaw model

Displaced signature Collider sensitivity

» ILC at /s = 500 GeV:

predicts doubly charged scalars, A Lt
HE+ >

e - :
S vertex
_ . Primary » ; displaced
Prc.>mpt searc.h assun?ptlons leave vertox e tracks
a light long-lived region :
unexplored. ST Ly s ransverse decaylength

ey impact parameter

Near the dilepton—diboson
crossover, Four muons with displaced tracks

cr ~ O(mm). Same-sign dimuon pairs reconstruct the H

mass.

Takeaway: displaced same-sign dimuons provide a powerful discovery channel for light long-lived

Clean production and
reconstruction of same-sign
dimuon mass peaks.

» Muon collider at /s = 10 TeV:
Complementary sensitivity to the
long-lived parameter region.

> Displaced tracks strongly
suppress prompt Standard Model
backgrounds.

[HE==E,




