2R TYHEZOEE 2024
(PPP2024)

Report of Contributions

https://indico.yukawa.kyoto-u.ac.jp/e/32



SERTYHEA D .../ Report of Contributions Flavino dark matter in a non- ...

Contribution ID: 10 Type: R A2 —FFk

Flavino dark matter in a ngnl-AbeIian discrete flavor
mode

Wednesday, August 21, 2024 3:45 PM (2 hours)
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Contribution ID: 11 Type: 18855

Geometric conservation in curved spacetime and
entropy

Thursday, August 22, 2024 12:00 PM (30 minutes)

We provide an improved definition of new conserved quantities derived from the energy-momentum
tensor in curved spacetime by introducing an additional scalar function. We find that the conserved
current and the associated conserved charge become geometric under a certain initial condition of
the scalar function, and show that such a conserved geometric current generally exists in curved
spacetime. Furthermore, we demonstrate that the geometric conserved current agrees with the
entropy current for the perfect fluid, thus the conserved charge is the total entropy of the system.
While the geometric charge can be regarded as the entropy for non-dissipative fluid, its physical

meaning should be investigated for more general cases.

Primary author: Prof. AOKI, Sinya (Yukawa Institute for Theoretical Physics, Kyoto Univer-
sity)

Co-authors: Dr SHIMADA, Kengo (Yukawa Institute for Theoretical Physics, Kyoto University); Dr
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T-violation at future neutrino factories

Tuesday, August 20, 2024 3:45 PM (2 hours)

We study the possibility of measuring T-violation in future long baseline neutrino oscillation ex-
periments. By assuming a neutrino factory as a staging scenario of a muon collider at the J-PARC
site, we find that the v_e — v_p oscillation probabilities can be measured with a good accuracy
at the Hyper-Kamiokande detector. By comparing with the probability of the time-reversal pro-
cess, v_jL — v_e, measured at the T2K/T2HK experiments, one can determine the CP phase § in
the neutrino mixing matrix if | sin(3)| is large enough. The determination of & can be made with
poor knowledge of the matter density of the earth as T-violation is insensitive to the matter effects.
The comparison of CP and T-violation measurements, a la the CPT theorem, provides us with a
non-trivial check of the three neutrino paradigm based on the quantum field theory.

Primary authors: Prof. SATO, Joe (Yokohama National University); Prof. KITANO, Ryuichiro
(KEK); SUGAMA, Sho (Yokohama National University)
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Functional matching of a heavy scalar singlet onto
the type-l seesaw and the Higgs potential

Wednesday, August 21, 2024 3:45PM (2 hours)

Starting from a conformal model for the type-one seesaw, we use functional matching to integrate
out a heavy scalar singlet completely at the one-loop level. Before integration, the vacuum expec-
tation value of the heavy scalar singlet generates a mass for the heavy right-handed neutrinos and
modifies the Higgs potential. The one-loop level matching results in meaningful modifications to
the potential and heavy right-handed masses that are different from those discussed in literature
(1, 2]. Lastly, we will discuss the possible connection to “neutrino option”conformal models that
generate the Higgs potential from heavy neutrino loop effects [3].

[1] M. Jiang, N. Craig, Y.-Y. Li, and D. Sutherland, Complete One-Loop Matching for a Singlet
Scalar in the Standard Model EFT, J. High Energ. Phys. 2019, 31 (2019).

[2] D. Zhang and S. Zhou, Complete One-Loop Matching of the Type-I Seesaw Model onto the
Standard Model Effective Field Theory, J. High Energ. Phys. 2021, 163 (2021).

[3] I Brivio and M. Trott, Examining the Neutrino Option, J. High Energ. Phys. 2019, 107 (2019).
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Lorentz-covariant spinor wave packet

Tuesday, August 20, 2024 3:45 PM (2 hours)

We propose a new formulation of manifestly Lorentz-covariant spinor wave-packet basis. The
conventional definition of the spinor wave packet is problematic in the sense that it suffers from
mixing with other wave packets under Lorentz transformations. Our formulation evades this dif-
ficulty of mixing. This wave packet forms a complete set that can expand a free spinor field in a
Lorentz covariant manner. In addition, we present a Lorentz-invariant expression of zero-point
energy. The reference is arXiv:2307.05932 [hep-th].
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High-energy enhancement of Higgs boson
production at p+ p+ colliders

Tuesday, August 20, 2024 3:45PM (2 hours)
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Wave optics of gravitational waves lensed by a Kerr

black hole

Wednesday, August 21, 2024 3:45PM (2 hours)

Gravitational waves sourced by binaries have long wavelengths that are in some cases comparable
to Schwarzschild radius of low-mass halo or supermassive black holes. Wave effects due to their
long wavelengths play an important role in investigating small-scale mass distributions reflecting
dark matter natures. Studies of such effects often neglect the polarization of gravitational waves
and hence treat them as scalar waves. However, recent studies show that the spin effects become
increasingly prominent for longer wavelengths, although it remains within the range where wave
effects are insignificant. We investigate gravitational waves lensed by a Kerr black hole, taking
into account both wave effects and spin effects to confirm the validity of calculation neglecting
polarization.

Primary author: KUBOTA, Kei-ichiro (YITP)
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Propsect of search for long-lived partner of dark
matter in an extra U(1) model

Tuesday, August 20, 2024 3:45 PM (2 hours)
In a model of an extra U(1) charged scalar dark matter, the degenerated U(1) partner particle may

be long lived. Such a long-lived particle may be discovered in future long-lived particle search
such as MATHUSLA. We present a viable benchmark point in such models.

Primary author: SETO, Osamu (Hokkaido University)
Co-author: Prof. OKADA, Nobuchika
Presenter: SETO, Osamu (Hokkaido University)
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Low energy limit from high energy expansion in
mass gapped theory

Friday, August 23, 2024 11:30 AM (30 minutes)
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Grassmann Tensor Renormalization Group for
two-flavor Schwinger model with a theta term
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Induced Domain Walls of QCD Axion, and
Gravitational Waves

Wednesday, August 21, 2024 10:15 AM (30 minutes)

We show that heavy axion domain walls induce domain walls of the QCD axion through a mixing
between the heavy axion and the QCD axion, even when the pre-inflationary initial condition
is assumed for the QCD axion. The induced domain walls arise because the effective f parameter
changes across heavy axion domain walls, shifting the potential minimum of the QCD axion. When
the heavy axion domain walls collapse, the induced QCD axion domain walls collapse as well. This
novel mechanism for producing the QCD axions can explain dark matter even with the axion decay
constant as small as calO(10°71%) GeV. In particular, this scenario requires domain wall collapse
near the QCD crossover, potentially accounting for the stochastic gravitational wave background
suggested by recent pulsar timing array observations, including NANOGrav.

Primary author: MURA]L Kai (Tohoku University)

Co-authors: Prof. TAKAHASHI, Fuminobu (Tohoku University); Mr LEE, Junseok (Tohoku Univer-
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QCD 0 IED 2-loop 4T 1L
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Higgs boson precision analysis of the full LHC run 1
and run 2 data

Wednesday, August 21, 2024 3:45PM (2 hours)

We perform global fits of the Higgs boson couplings to the full Higgs datasets collected at the LHC
with the integrated luminosities per experiment of approximately 5/fb at 7 TeV, 20/fb at 8 TeV, and
up to 139/fb at 13 TeV. Our combined analysis based on the experimental signal strengths used
in this work and the theoretical ones elaborated for our analysis reliably reproduce the results in
the literature. We reveal that the LHC Higgs precision data are no longer best described by the
Standard Model (SM) Higgs boson taking account of extensive and comprehensive CP-conserving
and CP-violating scenarios found in several well-motivated models beyond the SM. Especially, in
most of the fits considered in this work, we observe that the best-fitted values of the normalized
Yukawa couplings are about 26 below the corresponding SM ones with the 1o errors of 3%-5%. On
the other hand, the gauge-Higgs couplings are consistent with the SM with the 1o errors of 2%—
3%. Incidentally, the reduced Yukawa couplings help to explain the excess of the H—Z+~ signal
strength of 2.2 4 0.7 recently reported by the ATLAS and CMS collaborations.

Primary authors: Dr JUNG, Dong-Won (Institute for Basic Science); Prof. LEE, Jae Sik (Chonnam
National University); Dr HEO, Yongtae (Chonnam Natl. Univ., Korea)
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Small Instanton Effects on Composite Axion Mass

Wednesday, August 21, 2024 11:30 AM (30 minutes)

Peccei-Quinn (PQ) mechanism is a prominent solution to the strong CP problem. In this mecha-
nism, spontaneous breaking of an anomalous global symmetry (PQ symmetry) generates a pseudo-
Nambu-Goldstone boson called axion, which is also a dark matter candidate. One problem for PQ
mechanism is that Planck-suppressed operators which explicitly violate PQ symmetry can easily
generate non-zero effective theta angle exceeding the experimental limit. This issue is known as
the axion quality problem. To avoid this problem, several models with higher-energy dynamics
are proposed. Among them are composite axion models, in which PQ symmetry is spontaneously
broken by hidden strong dynamics in high-energy, resulting in the axion emerging as a composite
state. In models with such high-energy dynamics, calculating the axion mass solely within QCD
may be insufficient, since small instantons in higher-energy dynamics could, in principle, enhance
the axion mass. However, in my presentation, I will explain that in some specific composite axion
models addressing the quality problem, small instantons do not enhance the axion mass, even in
cases where the axion mass enhancement seems possible naively. This talk is based on 2404.19342

(hep-ph]

Primary authors: WATANABE, Keiichi (ICRR, U. Tokyo); IBE, Masahiro (ICRR, The University of
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Multi-Z signatures from scalar boson decay in
spontaneously broken U(1)’ models

Tuesday, August 20, 2024 3:45PM (2 hours)

In this talk, we discuss minimal spontaneously broken local U(1)’ models. The candidates of
U(1)" symmetry are U(1)p_r, U(1)r,-r, and hidden U(1) so that the SM Higgs field is not
charged under U(1)’. When U (1)’ gauge symmetry is spontaneously broken we have both new
gauge and scalar bosons. We show these models can provide multi-Z’signatures at the LHC via
scalar boson production and decays, taking into account relevant constraints from Z’and new scalar

boson search in various experiments.

Primary author: NOMURA, Takaaki (Sichuan University)
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W-boson pair production at lepton colliders in the
Feynman-Diagram gauge

Wednesday, August 21, 2024 3:45 PM (2 hours)

We calculate helicity amplitudes for e"e™ — W~W T analytically in the Feynman-diagram (FD)
gauge. We show that, unlike in the unitary gauge, there is no energy growth of the individual
Feynman amplitudes for the longitudinally polarized W bosons, and the contributions from the
associated Goldstone bosons are manifest even without taking the high-energy limit. We also find
that the physical distributions can be interpreted by the individual amplitudes in the FD gauge.

Primary author: FURUSATO, Hiroyuki (Iwate university)
Presenter: FURUSATO, Hiroyuki (Iwate university)
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@ﬁ@%@x#—w@@%gpﬁxumﬁbt%%?
BRA

Wednesday, August 21, 2024 12:00 PM (30 minutes)

FERFRIGTIE, N—FRYE T 2D F—27 « T —F >, FILOMAE 58—
Py T —, EHRARB YDA, TeV 27—V 5 1GeV A7 —LFTDEZ
DU T APEELET, ZOXI RV u v R 2T T 5 REFEEHREE Y LT,
SHEETNOHFKRERT 7Ty a VO —RBThHr I/ uRT7 Ty a VEEER
LE L7, ZOFEEE, IFEOEWY = v hOES, BEROSZ AL —Db vy IR -
F=INFDILENDZARY MU L TEVWMIRELHIF 2720 TR, MHEERES
SHIETHENTHS I ERLET, arXiv 2404.14677, 2401.00452

Primary author: NOJIRI, MIHOKO (KEK)

Presenter: NOJIRI, MIHOKO (KEK)
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Contribution ID: 37 Type: R A2 —FFk

Radion stabilization and supercooled phase
transition

Tuesday, August 20, 2024 3:45 PM (2 hours)

TRUMERAL 2 8 2 28T L WEA TV 0O HF 71728 £ L T, Randall-Sundrum(RE|XT)
BEINEF N5, ZOBEITIE, #X72 radion DL ENMELZEAT S 2T, a7k
VIR X — X DOMEBMER Y ZHAT LN TE S, o, FHAFHTEMN R R T
— VIFME DI AUCHE S 2 FHMIVERENEZ 2 e ZEZ 6N TED. ZHUHESEE
RFHBNHERNPEE 5, AFFRTIE, Randall-Sundrum FFZEICHT L WRlSE & D7 — 2%
FEAL. 2075 —VHOALIADD XA F 37 2% FHW72H L radion DEETED
A ET 51, £, TOFHMWHELE RS 2HRMTH S, ENROER L DM
AEATREYE [2] 28 U A > IERIFME B R E O LR [3] 12OV T HEHAT 5,
1arXiv:1910.07546

[2]arXiv:2306.17086

[3]arXiv:2406.12956

Primary author: FUJIKURA, Kohei (The University of Tokyo)
Presenter: FUJIKURA, Kohei (The University of Tokyo)
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SO(10)xU(1)_A ﬁ%ﬁ—ﬁ%%:@ﬁé%ﬂﬁ@ L Bt

Wednesday, August 21, 2024 3:45PM (2 hours)

FRTHAZERANIZ S OEBREELZHFHATE TV D WS G THRINEIND TN E0, ¥
BREIENFES =2 — Y VEE, X=X —FOHARATRERERSEFEL T
W7o, FEERAIZ B X - HmSNETH b,

AR CIIIEHERT 28 2 23 & LT SO(10)xU(1) Ki—HimZ A L. & OFHHA
TOL T N Y BERY ) AL > TERWEIENIRMES =2 — UV VBEZ R
WA 2, BHC, BITHETEERB IR TV E_HROGEZ =2 -1V /D
SREEDDLIETL TP Y EPEMT 2 2R, BRI TWEAY I U EFEN
L OSSP S, BRIBVWEEZ=—a— ) VOEEZIRLZ, F, KITHAT
H % E6xU(1) Kt —HEm e O BT,

AHFSEIE SO(10) KFE—HERICBIT 2 BWIL 7+ VAR OAREM 28R L 5o, L7+
VHAERBGERRIC TH TS 2 ER T ARNERE LT 20 TH %,

Primary authors: SHIBATA, Kei; Mr YAMANAKA, Masato (Hosei univ); Mr MAEKAWA, Nobuhiro
(KMI)

Presenter: SHIBATA, Kei
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Contribution 1D: 39 Type: 18855

Revisiting Metastable Cosmic String Breaking

Thursday, August 22, 2024 5:00 PM (30 minutes)

Metastable cosmic strings are gathering attention as potential progenitors of stochastic gravita-
tional wave background. They result from a two-step symmetry breaking G — H — 1 with
m1(H) # 0 and 71 (G) = 0, and decay via internal monopole-antimonopole pair creation.
Conventionally, the breaking rate has been estimated by an infinitely thin string approximation,
which requires a large hierarchy between the symmetry breaking scales.

We numerically constructed a tunneling path and thus obtained a robust lower limit on the tun-

9 even for mild scale hierarchy. In particular, it is relevant to the cosmic string

neling factor e~
interpretation of the gravitational wave signals recently reported by pulsar timing array experi-

ments.

Primary authors: CHITOSE, Akifumi (ICRR, the University of Tokyo); WATANABE, Keiichi (ICRR,
U. Tokyo); IBE, Masahiro (ICRR, The University of Tokyo); SHIRAI, Satoshi (Kavli [IPMU); NAKAYAMA,
Yuhei (ICRR, U. Tokyo)

Presenter: CHITOSE, Akifumi (ICRR, the University of Tokyo)
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Contribution ID: 40 Type: R A2 —FFk

=/ Holst BXx =T Einstein-Cartan EIEFRICHIT
57 TIL=FORFARL

Tuesday, August 20, 2024 3:45 PM (2 hours)

REZEDIR U (RE) 2 NEL 3 % Einstein-Cartan E JHFR T, IRE DA THEMR NS
Holst HZZ 2 b1 b, ZDRFERD Holst HIFIREZ XA F I WV REITT %, bF. Z
DEAFIHNBIREREHNEA Y7L —2a VETFTABNREZIN, Lo TRRLY)
BIEOHEBERAIEZA Y 7L -2 a VRICFDIAINLF—DBB Y52 5, AT
DFEZR L YVEGOMENERN 7 21 2 0 V20 EM T % 2 2 BUERNCRHE L 72, A
FR1T arxiv: 2406.14982 DIFFRICED <,

Primary author: YOSHIOKA, Naoki (Hiroshima university)
Co-author: Prof. INAGAKI, Tomohiro (Hiroshima university)
Presenter: YOSHIOKA, Naoki (Hiroshima university)
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Contribution ID: 41 Type: R A2 —FFk

Supertransformation of massless higher-spin gauge
supermultiplet in nonlinear supersymmetric general
relativityityyNLSGRT

Wednesday, August 21, 2024 3:45 PM (2 hours)

%

\documentstyle[12pt]{article}
\setlength{\textwidth}{15cm}
\setlength{\textheight}{22cm}
\addtolength{\oddsidemargin}{-9mm}
\addtolength{\topmargin}{-10mm}
\setlength{\parskip{2mm}

%

%
\renewcommand{\thefootnote}{\fnsymbol{footnote}}
\newlength{\extraspace}
\setlength{\extraspace}{2mm}
\newlength{\extraspaces}
\setlength{\extraspaces}{3mm}

%

\newcommand{\be}{\begin{equation}
\addtolength{\abovedisplayskip}{\extraspaces}
\addtolength{\belowdisplayskip}{\extraspaces}
\addtolength{\abovedisplayshortskip}{\extraspace}
\addtolength{\belowdisplayshortskip}{\extraspace}}
\newcommand{\ee}{\end{equation}}

%

\newcommand{\ba}{\begin{eqnarray}
\addtolength{\abovedisplayskip}{\extraspaces}
\addtolength{\belowdisplayskip}{\extraspaces}
\addtolength{\abovedisplayshortskipH{\extraspace}
\addtolength{\belowdisplayshortskip}{\extraspace}}
\newcommand{\ea}{\end{eqnarray}}

%

\newcommand{\nonu}{\nonumber \\[.5mm]}

\newcommand{\A{&\\I\!}

%

%% %0 %070 %0 %0 %0 Yo Yo Yo Yo Yo %o %o 7o o Yo 7o %o Yo %o Yo Yo To To Yo Yo To To o Yo 7o To Yo 7o To Yo Yo Yo Yo To To To Ve o Yo Yo Yo To To Yo Yo Yo To
\begin{document}

\thispagestyle{empty}

\setlength{\baselineskip}{6mm}

%

%

%

Considering (unstable) Riemann space-time whose tangent space possesses

%o

NLSUSY structure specified by the Grassmann coordinates 1), for SL(2,C) and the ordinary Minkowski
coorddinates x® for SO(1,3). we can

construct the unified vierbein w®,, which enables the the ordinary geometric argument of the gen-
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eral relativity(GR) principle

%on such (unstable) Riemann space-time%

and obtain straightforwardly a new Einstein-Hilbert(EH)-type NLSUSY-invariant action

%(

Lyrscr = |w|(R(w)+A) (Nonlinear-supersymmertric general relativity theory(NLSGR)) equipped
with the cosmological term and the

promising gauge symmetries.

%. ith the cosmological term.

%

Due to the NLSUSY structure of space-time Ly scr would breaks down

%

(called {\it Big Collapse}) spontaneously to ordinary EH action of graviton,

%

NLSUSY action of Nambu-Goldstone(NG) fermion 9?,3 = 1.2, .., N

%

(called {\it superon}) and their gravitational interaction called {\it superon-graviton action} Lsc s (e, 1).
\\

%

\\\\ Simultaneously the universal attractive force graviton would dictates the evolution (vacuum)
of Lscas by producing the all possible gravitational composites of superons which corresponds to
the (massless ) eigenstates of the linear SUSY(LSUSY) SO(N) super-Poincare(sP) algebra of space-
time symmetry, which can be regarded as the ignition of the Big Bang (model) of the universe and
gives a new paradigm for the supersymmetric unification of space-time and matter.

%To elucidate the transition(trancation) from NLSUSY(NLSGR) to LSUSY(SUGRA)

%

By the systematic linearization of NLSUSY we show in the toy model that the standard model(SM)
of the low energy particle physics can emerge in the (flat space) true vacuum of L scr, Where
all particles are the (massless) superon-composite eigenstates of LSUSY superalgebra. \\

%

%By the speculative arguments we show that

NLSGR/ SGM paradigm can bridge naturally the cosmology and the low energy particle physics,
which provides new insights into unsolved problems of cosmology, SM and mysterious relations
between them, e.g. the space-time dimension four, the origin of SUSY breaking, the dark energy
and the dark matter, the dark energy density~ (neutrino mass)?, the tiny neutrino mass, the
three-generations structure of quarks and leptons, the rapid expansion of space-time, the magni-
tude of the bare gauge coupling constant, the picture of black hole etc. \\

Towards the direct linearization of N=10 NLSGR the supertransformation of

higher-spin massless gauge supermultiplet is discussed. \\

All results are published separately in letters.

For more details: K. Shima, Invited talk at Conference on Cosmology, Gravitational Waves and
Particles,2017, NTU, Singapore (Uploaded at YouTube by IAS). Proceedings of CCGWP, ed. Harald
Fritzsch, (World Scientific, Singapore, 2017), 301. \\

K. Shima, Preliminary temporal report: arXiv:2012.01646hep-th

\end{document}
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Primary author: SHIMA, Kazunari (Saitama Institute of Technology)

Presenter: SHIMA, Kazunari (Saitama Institute of Technology)
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Contribution 1D: 42 Type: 18855

9\ ID /N T DR CBHFE - PEFEDY)IE

Tuesday, August 20, 2024 10:15 AM (1 hour)

HHREAERE L, REEEOEORBEBECENREL, FEHEFE LK T 218
BT 2BRERTH L, ZOENFAEOBICERINIEETXLE —DKED
MNoa—b ) k- THRBEIIN S -0, BHEORMEREIX. FOWHEHEEREZMNL
Joma— b T PET OB EINLIWE L OB DT L — DEENICZ 5,
Lo, IERAVWSORTE =2 — U JEEEGRIX. SV 7 1 O e W 55 WHEHE
TEHOEARNZHENERINTE LT, ROMMEICE D B LF —FRhiEm s
LTIELL 72V, REETIX, ST 4 DN EEEBLI-=2— M) JEEERE, £0
B EDRHREESC AR —, 2L —F v IADSHIZOWTEMTS %o

Primary author: YAMAMOTO, Naoki (Keio University)

Presenter: YAMAMOTO, Naoki (Keio University)
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S ERICKLEZL ST L —
HIEBER DR

Thursday, August 22, 2024 3:15 PM (30 minutes)

N

MEL P — L
J\— 7%

.
b2

AFHBETIE, B TEEEML 7 e IERICHWEEERZ T 2Ry v 2 L&
Ly 7L —N—DN-HEE/EH (CLFV AHE/EH) @, koL b —AX Y
TEBIC K 5RO W THMR T 5, CLFVHAFEHIIN T 2/ RDE TSI 2
— AL EHWEY AR TEBRTOREZETE L, B D T X — X ZEE DL
WHEBZHRRBRTEL 2 2RT, HICHRL TPy E—a XY TERIT. p ey DX
5723 2 —F > CLFV BB OERER TIIHFENZ WV X 5 RIEF /NS ks &I
LTEREREL, V— LA XY T TEMI N EERRL 8 2 /-8R Y > D CLFV A
(p = ep) ZMHTEZREMEDL D2 Z L ZHLIZL T2,

Primary author: ASAJ Kento (ICRR, the University of Tokyo)

Co-authors: Prof. SHIMOMURA, Takashi (Miyazaki University); Prof. ARAKI, Takeshi (Ohu Uni-
versity)

Presenter: ASAI Kento (ICRR, the University of Tokyo)
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—a— R B8 A—UF— )N HIEHH
Mz BERFICERAT 2885 —V — &AL« CP DIFN

Tuesday, August 20, 2024 3:45 PM (2 hours)

Aoki-Kanemura-Seto €7 /L (AKS E7 /W) &, —a— b+ ) JEE, ¥—0~<X— N FV
BOEMMEZ FRICEHA L 2 285> — VY — AT H 5, 2022 FITITEAR, BAR, M
23 AKS ETLEILR L, 3 DOBREFARICHHT 2NV F~v—27 KA Y P EFHRE L
D3, 28T X — &% { | Flavor Changing Neutral Current {3 ad hoc 2R E CHIF|$ 2 2 & D
MERDD o/, RHEETIE LD > Y 7T, FCNC BXFREIC & » THIHIZT 240 O F
D AKS ETIVICHT /212 CP DN EEA L, 3 DOBHS% FKRICEHAT = 2 AJgEMEIco
WS o

Primary authors: ENOMOTO, Kazuki (National Taiwan University); AOKI, Mayumi (Kanazawa
University); Prof. KANEMURA, Shinya (KB K%); TANIGUCHI, Sora (KR AKZ)

Presenter: TANIGUCHI, Sora (KPR AZE)
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Contribution 1D: 46 Type: 18855

Searching for Lepton Flavor Violation

Thursday, August 22, 2024 2:00 PM (1 hour)

I'will discuss various constraints on lepton-flavor violating interactions based on a model-independent
framework.

Primary author: FUYUTO, Kaori (LANL)

Presenter: FUYUTO, Kaori (LANL)
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Constraints on dark matter-neutrino scattering from
the Milky-Way satellites and subhalo modeling for
dark acoustic oscillations

Monday, August 19, 2024 4:30 PM (30 minutes)

The elastic scattering between dark matter (DM) and radiation can potentially explain small-scale
observations that the cold dark matter faces as a challenge, as damping density fluctuations via dark
acoustic oscillations in the early universe erases small-scale structure. We study a semi-analytical
subhalo model for interacting dark matter with radiation, based on the extended Press-Schechter
formalism and subhalos’ tidal evolution prescription. We also test the elastic scattering between
DM and neutrinos using observations of Milky-Way satellites from the Dark Energy Survey and
PanSTARRS1.

Primary author: AKITA, Kensuke (University of Tokyo)
Co-author: ANDO, Shin’ichiro

Presenter: AKITA, Kensuke (University of Tokyo)
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Contribution 1D: 48 Type: 18855

Composite Dark Matter with Forbidden Annihilation

Monday, August 19, 2024 5:00 PM (30 minutes)

AFERTITQCD ICHELILZSUN) ¥ —Y AR, BHHAERAEZ T 27034
(dark quark) 8 A U 7-BEEYEEA 23T 5. 2 D dark sector I2B1F 2 71 A Z ILXFR
PO BFEIIBAUS & o T, EEAEHO R FHKL T (dark pion) 238 5, ZD 55, &b
BONG-2%) T 4 A D dark pion HEREVE D T & 72 b, ARBFFETIX dark quark 233F35
DEEXFOHEITEIT 5 dark pion DEEARY MLVOBN Z{To 7z, BEWE LGS
) 7 4 D dark pion D'E & X dark quark DEEIZ L > THEE L. G--%U 7 4 D dark
pion Z #ARBEICHOXHFEESEEMEORFEICHF S T 5, 24U LD O(1-100)
TeV ODEEZ b OBEMENIGARTE S Z e ZHL2IC L,

Primary author: YAMANAKA, Takumu (Osaka University)
Co-authors: SATO, Ryosuke (Osaka University); ABE, Tomohiro

Presenter: YAMANAKA, Takumu (Osaka University)
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TOA MR EBITEE WS IR D LFV BRIE

Wednesday, August 21, 2024 3:45 PM (2 hours)

7O IFA NIEDOENDRE & BB TEHBI XN TV A IREIRE R E 3 2572 i imHIE
BrE5Z2EPHoNT VWD, HO6W52FHEH OHIRCHERNESELH-LrDZ
DEOIBITHEEZHHATE L7 7oA VA (BEDFSZ 7 7 A4 VEAD 1371 —n
—ZHABINEEERZERT 5, ZOBOEGE)IFREEICBIT 2 TE X, 125GeV b v
7" AR ¥ D lepton flavor violationg (LFV) FHEEN Z 2 2 TH b, WA WBERT 7 >4
VHREITTFEEINA Yy FRARY Y LFV FHEO R E XD W TFHMICET 21T o7z 2
NETOMEL DEITHFETIE, FiITk v 7 ARV D LFV fED—DDE— F D AN E
AN FIVANEZLNTER, —/H, Rh—=27TIEZODk v 7 AKY ¥ LFV B
B — NOREIRICERI NS AN D 20 D NI OWTEMT %, . 7724
Y LFV EBOFRBEAERXH WS 2T, By ZRARY YO LFV FRENERT 5> F
AR CEB2HEERT,

Primary authors: SAKURAL Kodai (Tohoku University); Prof. BADZIAK, Marcin (University of
Warsaw)

Presenter: SAKURAL Kodai (Tohoku University)
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Searching for signatures of 2HDM with Z4 symmetry
at a muon collider

Tuesday, August 20, 2024 3:45PM (2 hours)

22— A VEEFRHKEROAERBRSIEERLOTE DXL ERL TV, Wb
MRa—Frg27 /%0 —1 13 ZOHMREDOFMICET 2#MIIDH 2D DD, HEIER
BB 2FEOKBEZRLTWAARREDLDH 5, 07 /<) —%2@tAT 5701
BRIN TV EEED—D2 7, FEM %D Two Higgs doublet model TH 5, Z DAY
TRy IR -2 R— LT MR ZyEREEDET, by FARFOHMTE-T
Ra—A Y RVOERETENRT 5, RHEETIE. 20X RFENBREEEAZRFD
BRZ S2a—FY 274X —TDI 2—F Y MEHERER I 2 —F VEELEREZ &
U THREES 2 ATREMEIC DO W THRE T 5,

Primary author: Prof. CHO, Gi-Chol (Ochanomizu University)

Co-authors: Ms SAITO, Ayano (Ochanomizu University); Prof. MAWATARI, Kentarou (Iwate Uni-
versity); KOBAYASHI, Oki (Ochanomizu University)

Presenter: KOBAYASHI, Oki (Ochanomizu University)
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Non-invertible flavor symmetries in magnetized
extra dimensions

Wednesday, August 21, 2024 3:00 PM (30 minutes)

In this talk, we discuss non-invertible symmetries in orbifold
compactifications of higher dimensional Yang-Mills theory with
magnetic fluxes. Specifically, we present fusion algebras of
discrete isometry operators, which are invariant under the

Z orbifold twist and their representations

explicitly on zero-mode wave functions. These zero-modes may
correspond to generations of quarks and leptons in four-
dimensional low-energy effective field theory. Hence, our
finding non-invertible symmetries correspond to a kind of
flavor symmetries among quarks and leptons.

Primary author: OTSUKA, Hajime

Presenter: OTSUKA, Hajime
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{Moduli stabilization and light axion by Siegel
modular forms

Tuesday, August 20, 2024 3:45 PM (2 hours)

We discuss the stabilization of multiple moduli by utilizing Siegel modular forms

in the framework of Sp(2g, Z) modular invariant theories.

We derive the stationary conditions at CP-conserving fixed points for a generic modular- and CP-
invariant scalar potential.

The stabilization of multiple moduli is explicitly demonstrated in Sp(4,Z) and Sp(6, Z) modular
invariant scalar potential.

Furthermore, it turns out that there exists a light axion when we incorporate radiative corrections
to the scalar potential.

Primary author: FUNAKOSHI, Shuta (Kyushu university)
Presenter: FUNAKOSH]I, Shuta (Kyushu university)
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ZOEFMmIcEIXITFTZa—r) JDHAZIL
TeENhER

Wednesday, August 21, 2024 3:45 PM (2 hours)

AKIGRE, 7L —N—[EFREZL S HICE o TERL, 377 =a2a—-1+V /D
WA TNREERE G OEFimICESVWTERLT 2, =a— bV /DT L —N—[EHF
KREIE~I 7 FEHEHEO TR TONIN =T VTR LT N BIIREL WD, LY
b Y BOEEIREBIISRELTL 4 L REZ(LS 52, 20/, EBREX=a—+V /
DEMENBRELANCBITE 7L —N—[EHREL =2 — bV /2RSSR BT
%7 L —N—[EFREONE TR N5, AIFFETIE, Bogoliubov ZH#aZEA T 5 Z &
WWEoTERBRAZFANCBIT 2 7L —N—[EFREOFHRELZRT KL, Z
DFEICED, Za— Y RS SEITL 7+ U BORBMZEL 2 BRERIC X -
THET 2 Z ARSI o T2 REERTIE, FERE L= 2 — MY/ IRENER
R0, FAUTHED Bz i it R BiH T 5,

Primary author: TAHARA, Tomoharu (Hiroshima-university)
Presenter: TAHARA, Tomoharu (Hiroshima-university)
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New Vacuum Solutions and Black Strings in the 4D
Standard Model

Thursday, August 22, 2024 11:30 AM (30 minutes)

A previous study suggested that by considering the Casimir energy of massless particles and neu-
trinos in the 4D Standard Model, a stable vacuum solution with one spatial dimension compactly
rounded can appear. This compact spacetime is reproduced in the vicinity of the blackstring hori-
zon in 4D spacetime, and we show that such a blackstring solution can actually be constructed by

using numerical calculations in this study. Future prospects are also discussed.

Primary authors: HAMADA, Yu (DESY/RECforNS); HAMADA, Yuta (KEK); KIMURA, Hayate
(The Graduate University for Advanced Studies (SOKENDAI))

Presenter: KIMURA, Hayate (The Graduate University for Advanced Studies (SOKENDAI))
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Contribution ID: 56 Type: 18855

Hosking integral and its implications for
constraining primordial magnetic fields

Tuesday, August 20, 2024 11:30 AM (30 minutes)

An approximate conserved quantity in magneto-hydrodynamics, the so-called Hosking integral,
was discovered recently. It quantifies statistical fluctuations of magnetic helicity, analogously to
the conserved quantities in pure hydrodynamics, which quantifies statistical fluctuations of ve-
locity or angular momentum of the fluid motion. The conservation of the Hosking integral is
supported by follow-up studies and resolves a well-known inconsistency between numerical and
analytic results. We apply the conservation of the Hosking integral to describing the evolution of
primordial magnetic fields and, based on that, revisit constraints on them. In particular, we will
highlight how important to understand the evolution of primordial magnetic fields, by revisiting

constraints from CMB spectral distortions.

Primary author: UCHIDA, Fumio (KEK)
Co-authors: YOKOYAMA, Jun’ichi; KAMADA, Kohei; FUJIWARA, Motoko

Presenter: UCHIDA, Fumio (KEK)
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QCD axion dark matter from level-crossing with
refined adiabatic condition

Tuesday, August 20, 2024 3:45PM (2 hours)

QCD 7 7 >4 X, 58\ CP LIRS 2R FTHH, X¥—r~X—DFREIEMD—
DTH5%, L. QCD 77> AV 2 3BID 7 7> F U BEFEET 25E. Thsidsr—v
BrofEEEBUCTRAETAZIENHOATWS, ZO, 727 4 BEEDRAICK
D. QCD 7 B XA —N—(F T4 BEWVEERBGE L BOVEREHE? ANED 5 UM
RENEL DD S, ZOEMNZTEIIBWT, TXALF—DZITE LHBMERICTH
NDATREMEDS D B 03, ZDFEMIIARZHAS I TWRY, B IBESTEZED
THEMNZEDRMEINAT O B 2 BBICFHE L /ze ZOFER, 7273 A VALOR
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Bayesian Exploration of Froggatt-Nielsen
Mechanism
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The Froggatt-Nielsen (FN) mechanism is a compelling explanation for the hierarchical structures
observed in the Yukawa couplings of fermions.

In this mechanism, the above structures are realized by imposing different U(1) charges for each
generation of fermions under a new U(1) flavor symmetry. So far, several FN charge assignments
have been proposed in the literature where the charge assignments have typically been determined
in a heuristic way. However, it is difficult to quantitatively determine which FN charge assignment
is “good”

Besides, only a limited number of FN charge possibilities have been discussed. In this talk, we dis-
cuss the selection of phenomenologically valid FN charges within the Standard Model, considering
both the seesaw mechanism and effective dimension-five operators for the neutrino masses.

We adopt Bayesian statistics in our method to conduct a thorough examination of FN charge as-
signments.
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Tokyo); SHIRAI, Satoshi (Kavli IPMU)

Presenter: WATANABE, Keiichi (ICRR, U. Tokyo)

December 31, 2024 Page 49



SERTYHEA D .../ Report of Contributions L7 7L ==z

Contribution ID: 60 Type: R A2 —FFk

L k> b—/\“—@ﬁﬁﬁ}%%ﬁﬁ5 true muonium O A§

Tuesday, August 20, 2024 3:45 PM (2 hours)

L7 b v 7 L= N—JERIEERE (LFV) IXETERAI TR I T Wb 700, IEHEREIZE X
LYEANOEEREEPD Y25, LFV 25| S 2 THRREPRE O TI13h T2 E W
B EZENICHERTER WD, Fh T oA RE LK IGEED & MR L
RFIURR SN, FDOH D S HFIRBEIEZK D AT 72 91213Z { D LFV KJEDREED
WETHD, BIEDEARERPITOA TS,

AR TIEF LWV LFV Kb LT, BHEEBRNLERDRAONTVWE I a—F YK
Sa—FVOFERBRENPONI 2a—A Y EF (FREFI2a—F 2V BEET) ICHET
BERINERET 5, ZORIGE LT, Ah 7= R VAL SFEEE T2 RE L.
MEOERGEREBOLAEDE S T, HEF I L ICHEROFMEZITV. FRESR
B A0[EEMEEE T 5,

Primary authors: MINATO, Ryotaro (Yokohama National University); SUDA, Ryosuke (Saitama
University); YAMANAKA, Masato (Hosei University); SATO, Akira (Osaka University)

Presenter: MINATO, Ryotaro (Yokohama National University)

Session Classification: KA X — 1

December 31, 2024 Page 50



SR TS D ... / Report of Contributions Light thermal dark matter and Me ...

Contribution 1D: 61 Type: 18855

Light thermal dark matter and MeV gamma-ray
detection

Monday, August 19, 2024 5:30 PM (30 minutes)

In response to the negative result of experiments searching for the WIMP, the light thermal DM
is getting more and more attention. Considerable efforts are being dedicated to the search for
light DM, with indirect detection emerging as a rapidly advancing field. The light thermal DM
is expected to produce gamma rays in the MeV energy region from its annihilation, though it
was known that detecting MeV gamma rays is challenging compared to those in different energy
regions. However, advancements in technology and theoretical studies have opened up possibili-
ties to detect MeV gamma rays efficiently, leading to the approval of the Compton Spectrometer
and Imager (COSI). We comprehensively and quantitatively investigate the phenomenology of the
light thermal DM to explore whether the COSI observation can prove their viable model parameter
regions. We found that such parameter regions exit, predicting velocity-dependent annihilation
cross-sections via several distinct mechanisms, such as annihilation via a forbidden channel and
an s-channel resonance, and those are potentially detectable by the COSI via both continuum and
line gamma-ray observations.
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Mediator Decay through mixing with Degenerate
Spectrum
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The decay of the mediator particle into standard model (SM) particles plays a significant role in
exploring the dark sector scenario. We consider such a decay, taking the dark photon mediator
as an example that mixes with the SM photon. We find that it requires a careful analysis of the
decay rate in the presence of an SM vector boson (e.g., Z boson, p meson, and true muonium,
etc.) nearly degenerate with the mediator particle in mass. The decay rate of the mediator
particle calculated in the mass eigenstate basis does not agree with the correct result, given by
the imaginary parts of the poles for the vector boson propagators, when the mixing parameter is
smaller than a specific value. In such a case, the decay rate calculated by treating the mixing as
a perturbative parameter is in agreement with the correct result. We clarify specific values for
the mixing parameter quantitatively using several concrete examples of the SM vector bosons
degenerate with the dark photon. When the mass mixing between the vector boson and dark
photon is smaller (larger) than the decay width of the vector boson, the latter (former) method
to calculate the decay rate of the mediator particle gives the correct result.
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The species bound, a swampland conjecture, suggests that the cutoff of quantum gravity in an
effective field theory coupled to a number of light fields is significantly lower than the Planck
scale. At first glance, this suggests that higher curvature terms would be suppressed by this lower
scale. However, our findings indicate that this may not be the case in the decompactification limit.
This result offers insights into Gregory-Laflamme instability.
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Calculation Scheme of Photon-Mediated Higgs
Production at &mu;<sup>+</sup>&mu;<sup>-</sup>
Colliders
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The next generation of colliders offers exciting new opportunities to explore the Standard Model
and beyond, pushing energy and precision frontiers to new heights, thus making electroweak
processes such as WW-fusion become increasingly important. However, such processes may be
mediated by photons whose collinear emissions cause divergences, making computations using
event generators difficult. We therefore propose splitting the phase-space into the sum of a non-
collinear region calculable using event generators, and a collinear region approximated by parton
distribution functions for the photon. This scheme enables calculating high-energy processes re-
liably and accurately, and may also be applied to other particles and colliders. Specifically, we
apply this scheme to Higgs-production at mu;<sup>+</sup>mu;<sup>+</sup> colliders, which
is dominated by the photon-mediated process at high energies. We thus find that the cross sec-
tion is almost as big as for mu;<sup>+</sup>mu;<sup>-</sup> colliders, in the case of polarized
anti-muons only deviating by a factor of about two.
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Better understanding on strong dynamics for model
building
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To understand BSM physics or to make models, understanding strong dynamics can be related.
But we do not understand it well. I would like to present a recent attempts to understand the
dynamics with supersymmetry and its breaking by anomaly mediation. I would like to discuss the
possibility of applications if there are.
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Impact of quark flavor violating SUSY on h(125)
decays at future lepton colliders
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We study the CP-even neutral Higgs boson decays h -> ¢ \bar{c}, b \bar{b},

b \bar{s}, \gamma \gamma, g g in the Minimal Supersymmetric Standard Model (MSSM)
with general quark flavor violation (QFV) due to squark generation mixings,
identifying the h as the Higgs boson with a mass of 125 GeV. We compute the widths
of the h decays to ¢ \bar c, b \bar b, b \bar s (s \bar b) at full one-loop level.

For the h decays to \gamma \gamma and g g we compute the widths at NLO QCD level.
For the first time, we perform a systematic MSSM parameter scan for these widths
respecting all the relevant theoretical and experimental constraints, such as those

from B-meson data, and the 125 GeV Higgs boson data from recent LHC experiments,
as well as the limits on Supersymmetric (SUSY) particle masses from the LHC experiments.
We also take into account the expected SUSY particle mass limits from the future HL-LHC
experiment. In strong contrast to the usual studies in the MSSM with Minimal Flavor
Violation (MFV), we find that the deviations of these MSSM decay widths from the
Standard Model (SM) values can be quite sizable and that there are significant
correlations among these deviations. Furthermore, we point out that the experimental
measurement uncertainties as well as the MSSM prediction uncertainties tend to cancel
out significantly in the width ratios, making the measurement of these width ratios

a very sensitive probe of virtual SUSY loop effects in these h decays at future lepton
colliders. All of these sizable deviations in the h decays are mainly due to large
scharm-stop mixing and large sstrange-sbottom mixing. Such sizable deviations from
the SM can be observed at high signal significance in future lepton colliders such

as ILC, CLIC, CEPC, FCC-ee and muon collider even after the failure of SUSY particle
discovery at the HL-LHC. In case the deviation pattern shown here is really observed
at the lepton colliders, then it would strongly suggest the discovery of QFV SUSY

(the MSSM with general QFV).
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