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This project has made progress in (i) physics beyond the standard model
(BSM) and (ii) early universe from the point of view of BSM physics. For (i), we have performed a
full one-loop calculation the electroweak vacuum. We have also established a procedure to calculate
the decay rate of false vacuum in a gauge invariant way. For (ii), we have studied the effects of
light long-lived unstable particles on big-bang nucleosynthesis. In addition, using the knowledges
about the BSM physics from the studies of (i) and (ii), we have proposed several new ideas of
discovering the signals of BSM physics.



LHC
100GeV



) 1

Top Mass (GeV)

| Esparse
172 -
1000

170 :
vS- 120 122

24 126 128 130

Stable Higas Mass (GeV)

Metastable
Unstable

@ v

=
(o]
o

— 0o

1600¢

1400

1200¢

1000¢

Lightest Smuon Mass (GeV)

808.

0o lo 20
tanf

©)

gradient flow

flow



flow

(4)

©)

(6)

()

100TeV

(8)

9)

(10)

(11)

(12)

1GeV

GeV

10-¢
1077
10-8
10-°
10-10
10-11
10-12
10-13
10-14
10-15
10-16
10-17

€, Yy (GeV)

bounce

WL AL IELL UL L L L L L R

0 5 10
Log,,(T,/sec)

100TeV



(13)

(14)

(15



17 17 2 13
Chigusa So Moroi Takeo Nakayama Kazunori 2021
Axion/hidden-photon dark matter conversion into condensed matter axion 2021
Journal of High Energy Physics 1, 29
DOl

10.1007/JHEP08(2021)074

Asai Kento Moroi Takeo Niki Atsuya 818
Leptophilic gauge bosons at ILC beam dump experiment 2021

Physics Letters B

136374 136374

DOl
10.1016/j .physletb.2021.136374

Li Qiang Moroi Takeo Nakayama Kazunori Yin Wen 2021
Hidden dark matter from Starobinsky inflation 2021
Journal of High Energy Physics 1, 32
DOI

10.1007/JHEP09(2021)179

Chigusa So Moroi Takeo Nakayama Kazunori 101
Detecting light boson dark matter through conversion into a magnon 2020
Physical Review D 96013

DOl
10.1103/PhysRevD.101.096013




Kawasaki Masahiro Kohri Kazunori Moroi Takeo Murai Kai Murayama Hitoshi 2020

Big-bang nucleosynthesis with sub-GeV massive decaying particles 2020

Journal of Cosmology and Astroparticle Physics 048 048
DOI

10.1088/1475-7516/2020/12/048

Chigusa So Moroi Takeo Shoji Yutaro 2020

Precise calculation of the decay rate of false vacuum with multi-field bounce 2020

Journal of High Energy Physics 6
DOI

10.1007/JHEP11(2020)006

Moroi Takeo Yin Wen 2021

Light dark matter from inflaton decay 2021

Journal of High Energy Physics 301
DOI

10.1007/JHEP03(2021)301

Moroi Takeo Yin Wen 2021

Particle production from oscillating scalar field and consistency of Boltzmann equation 2021

Journal of High Energy Physics 296

DOl
10.1007/JHEP03(2021)296




Asai Shoji Chigusa So Kaji Toshiaki Moroi Takeo Saito Masahiko Sawada Ryu Tanaka 2019

Junichi Terashi Koji Uno Kenta

Studying gaugino masses in supersymmetric model at future 100TeV pp collider 2019

Journal of High Energy Physics 179
DOl

10.1007/JHEP05(2019)179

Abe Tomohiro Chigusa So Ema Yohei Moroi Takeo 100

Indirect studies of electroweakly interacting particles at 100TeV hadron colliders 2019

Physical Review D 55018
DOl

10.1103/PhysRevD.100.055018

Chigusa So Moroi Takeo Shoji Yutaro 800

Bounce configuration from gradient flow 2020

Physics Letters B

135115 135115

DOl
10.1016/j .physletb.2019.135115

Chigusa So Moroi Takeo Nakayama Kazunori

803

Signals of axion like dark matter in time dependent polarization of light

2020

Physics Letters B

135288 135288

DOl
10.1016/j .physletb.2020.135288




Chigusa So Hosomi Yusuke Moroi Takeo Saito Masahiko

803

Determining wino lifetime in supersymmetric model at future 100 TeV pp colliders

2020

Physics Letters B

135260 135260

DOl
10.1016/j .physletb.2020. 135260

Chigusa So Moroi Takeo Shoji Yutaro 97

Decay rate of electroweak vacuum in the standard model and beyond 2018

Physical Review D 116012
DOI

10.1103/PhysRevD.97.116012

Moroi Takeo Nakayama Kazunori Tang Yong 783

Axion-photon conversion and effects on 21 cm observation 2018

Physics Letters B 301 305
DOI

10.1016/j .physletb.2018.07.002

Hamaguchi Koichi Ibe Masahiro Moroi Takeo 2018

The swampland conjecture and the Higgs expectation value 2018

Journal of High Energy Physics 23

DOl
10.1007/JHEP12(2018)023




Chigusa So Ema Yohei Moroi Takeo 789

Probing electroweakly interacting massive particles with Drell-Yan process at 100 TeV hadron 2019

colliders

Physics Letters B 106 113
DOl

10.1016/j .physletb.2018.12.011

15 15 13

Takeo Moroi

Bounce from Gradient Flow

ICNAAM 2020

2020

Takeo Moroi

Physics Prospects: High Energy Physics in the Future

The 40th Anniversary Symposium of the US-Japan Science and Technology Cooperation Program in High Energy Physics

2019

Takeo Moroi

Lifetime of Our Universe

ICCMSE 2019

2019




Takeo Moroi

Studying EWIMPs at Future Colliders

LCWS 2019

2019

Takeo Moroi

Higgsino LSP and Higgsino Dark Matter

Dark matter searches in the 2020s - At the crossroads of the WIMP

2019

Takeo Moroi

State-of-the-art calculation of the decay rate of the electroweak vacuum in the standard model

KPS meeting

2018

Takeo Moroi

Stability of electroweak vacuum in the standard model and beyond

Cosmological probes of BSM -- from the Big Bang to the LHC

2018




Takeo Moroi

Conversion of dark radiation to photon in early universe and 2lcm signal

COSM02018

2018

Takeo Moroi

Conversion of axion to photon in early universe and 2lcm signal

PACIFIC 2018.09

2018

Takeo Moroi

Implication of the LHC results and future prospects

JSP meeting

2018

Takeo Moroi

Beam-Dump Experiment at the ILC

Workshop on Long lived particle searches in various energy scales

2018




Takeo Moroi

Impact of 100 TeV Collider on Supersymmetry

Kavli IPMU - ICEPP joint workshop

2019

Takeo Moroi

Studying Anomaly-Mediated SUSY Model at Future 100 TeV pp Collider

IAS Program on High Energy Physics 2019

2019

Takeo Moroi

Studying Gauginos at Future 100TeV pp Collider

Yonsei university Cosmology and High Energy physics workshop

2019

Takeo Moroi

Beam-Dump Experiment at the ILC

JSP meeting

2019







