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Vs=["250 GeV"|- 380 GeV — 500 GeV — 1 TeV (or multi-TeV)
et Z
K=8y/8°M = 1+Ak
Ax ~ O(v3/A?)
Z AN
% For new physics a1 TeV
e” H expect deviations of O(6%)

Higgs : Precision Measurements
« Couplings O(a few %) — new Physics at TeV Scale

« Higgs-CP - EZ D838 (e.g. ZHDM +singlet)
« if CPAMEN T\ % - EIgBaryogenesis~dD & ~/

(2017) - (HHHIiz KR 3 ZZ1(~20%) )
: 4 — T IRNTF L DEEIEBEA D
ILC 250GeV Higgs Factory

DYHERZRIL T 2FE=
WES

Vo veyhighenewy

 HLLHC
(2017) e ,
| 1 1 I I
2030 2040 2060
sl I SRy i =N e WY e = B H couplings to: 0(-15)% ( 0(0.1-1)% j O(1)%o
i H self-coupling to <0(50)% 0(20)% oM %
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JVs="250 GeV'l— 380 GeV — 500 GeV — 1 TeV (or multi-TeV)

* Top mass — Vacuum Stability

Higgs Self-Coupling,
e New Particle Search (ALP, LLP EWKino/Higgsino, ...)

HHH 3

Higgsino 2 o Reach

a C ] Indirect
o, : P(e+,e-)=(0.3,-0.8): — nggs-st.rahlung (ZHH) i’. SPPC 125 TeV
- ) p 05 — WW-fusion (v v,HH) SPPC 75 TeV \
ACh . 100 c - P(e+,e-)=(0.6,-0.8): ... Higgs-strahlung (ZHH) FCChh 100 TeV
5 o ” ’ - 101 g 04 F --- WW-fusion (v, v,HH) FCCeh
8 176F £ LT A -
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A set of Shopping List

Mass new method other than traditional recoil mass
CP-violating effects in coupling to fermiions H-->11
CP-violating effects in coupling to bosons anomalous HZZ, HWW, HyZ couplings; benchmark Z
Portal to dark sector & Exotic decays H-->bbbb; H-->bb+invisible; H-->11TT; H-->CCCcc New Particle Searches ‘
Triple Higgs coupling combined single & double Higgs analysis Axion like particles
Synergy with LHC Total width using off-shell Higgs; BR(H-->yZ/yy) / BF  Long lived particles displaced vertex; kinks; advantage of TPC
H— ss Light new particles with beam dump experiment
SUSY EWikinos / Higgsino
EW Precision Physics g-2 parameter determination with SUSY
4-fermion interaction in y/t channels benchmark models; advantage of beam polarizatior
Z-pole observables by radiative return events theory uncertainties; A_f other than for electron _
CP-wolétlng triple gauge couplings new an.aly5|s in WW chaTmeI . Flavor tagging with machine leaming
Z couplings to u/d-quarks separating u/d events using charge asymmetry in F.
Tau polarization reconstruction with impact parameters
Top-quark Physics / QCD Parton shower at NLO impact to precision physics
Mass theory & experimental systematics Jet clustering algorithms color-singlet clustering; machine learning
Top-EW coupling just above tt threshold Particle Flow machine learning
Top-Yukawa coupling below ttH threshold quantum effect; prospects in a more model-indepen . )

Alpha_S & Jet Shapes

— Itz en €l 1P E S Itw3?
e.g. LHC, Belle, ... Collider T2 4 LTV B AICRZDLRBIE L WA, 3T WL DDH/I)H 6T

« LHC ¢ ©Synergy (E#. 2750, 8%, Sanmay)
— Single Higgs Productioniz %5 17 % Self-Coupling® %R (18%]) — 2nd & 3rd meeting

C'

Belle ¢ DSynergy (B)Il. PH)  RRFP




LC250 x LHC : Self-Coupling i1n Single H v,

EPJC 77 (2017) 887

Single Higgs can constrain k,?

0.09

- Single Higgs productions also depends self-coupling pred

LO
O(As)

o0 ] : e
contribution via NLO EW correction g oos | e rev LHC
| ] - 0-04 s
=> Indirectly constraint on K, € oo

0.02 |
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098 ——
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. ATLAS Preliminary — 68%CLHH+H |
- i ﬁ=13Tey.1zs—1391b-' - zg;kgt:H*rH 2
- K, dependence by a function of Higgs p; £ T a7
L L] - - - = RR— %
=>Precision measurement on differential cross section] ..t , oo
w— prediction

% BestftHH+H A

is crucial

1.1F
- Perform combined fit with single Higgs (STXS) and HH ;
=» Possible to constrain other coupling parameters (k) 1
simultaneously

= ~5-10% improvement on K, constraint

o WOMT®mIE — Higgs Self-Coupling @ Zh R I<sensitive
o ILC250TI4?
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Higgs Physics
Mass
CP-violating effects in coupling to fermiions

Synergy with LHC
H—ss

new method other than traditional recoil mass

H-->1T1

anomalous HZZ, HWW, HyZ couplings; benchmark models
H-->bbbb; H-->bb+invisible; H-->T17T; H-->CCCC

combined single & double Higgs analysis

Total width using off-shell Higgs; BR(H-->yZ/yy) / BR(H-->ZZ*)

e 4

Eﬂ:#
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T
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« 48 B34 (M), ICEPPIzF|%&. Simon, Junping, 6% #

« 5APBHIT: BG. ¢ LTDH>WW study
e Framework(Z8 1 %
« BE75Samplefl A

¢ Cut Optimization, MVA training, ...
FITLC BBV Y TV DER

. SATa-%
« BB v T DB
* masspoint® A ¥ v v 1 TP — JFRIBRIEIWTWD

e 27 ! 383 submit
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AP In—FHK B (JLE - FH) Belle (Pp4F) ATLAS (83D) 5 A (5%, #E. Daniel, Junping, B#)

RELNI 2, [fFE LV A

« % L2 LT, Higgs 250GeVo®I® (Fkst@E e 2017, ILC250GeVoIBE ) i<
MFELTVWDEADEIL. EATIZE Lnw??

« "HiggsOBEBUEE XTI —HA VR o o AT Im RS T T ??

7 N /70N

= S5—E_. 250GeV — 1 TeV (multi-TeV) ¢ WO v F VA $3% 2.
ere- LCIZK T 2B DD - 58 ) WG THHEER L /- L C.
2 22T4 =B ENITTVETZW

"ILC250m0 2% (2017). Snowmass Input. F O # % % F A
= highspeed T digest LT, EXZBRE LTIt T 2
= LOLTHIRERB I L7200 BANICTZVYRI FELo72) LTS,
Mo &L T

= phase transition!!
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Workshop for Tera-Scale Physics and Beyond
Friday 23 Jun 2023, 09:30 — 17:30 Asia/Tokyo
Q@ JR Kyushu Hall/JRAMNR—IL (JR HAKATA CITY (9F)/JRIEZ > 7« (JRIEZER - BREJL) (9F))
Description AMARIE. WAFRMRFEREE "I 1 —A VRN FYBZOEBRARURER (V>0 - U>7) OBMBRICEDEELTEDEFT,
This workshop is supported by JSPS "Core-to-Core Program" of = 1 —# > RAIFYEF O EEMEHIAFEE (ink - link)
Registration &> You are registered for this event.
https://indico.cern.ch/event/1279566/timetable/?view=standard#2-experiment-status-of-run3-op
AR T
B2 O ons
- RERTE—
=34
Azt o | FHT
— 10:00 Registration /’ -t“-ﬁxﬁ-‘%ﬁar
EZOWEERS

-HEOMHER
Eg(twd RGIRE) FHTFO#RK

—10:05 Welcome r 50 + 'O ME 4D
Speaker: Junji TOjO (Kyushu University (JP)) E /I é Bg- /I @ *% l?_ﬁq: Bﬂ _J

— 10:45 Experiment: Status of Run3 operation and HL-LHC upgrade (25'+15")

Speaker: Tomoyuki Saito (University of Tokyo (JP)) e nggS@Blg PiCtUre é/ %Eg < . ILC X LHC

— 11:30 Experiment summary: Top+SM (30+15") PS

Speaker: Yasuyuki Horii (Nagoya University (JP))

—12:15 Experiment summary: Higgs+BSM Higgs+Dihiggs (30'+15'")

Speakers: Minoru Hirose (0saka University (JP)), Minoru Hirose (Osaka University)

- 13:15 Lunch!

— 13:40 Topical theory talk: Electroweak baryogengesis (15'+10)

Speaker: Yushi Mura (0saka Univ) — 16:15 Experiment summary: SUSY+Exotics (30'+15')

Speaker: Yuya Mino (kyoto University (JP))

— 14:05 Topical theory talk: Vacuum stability (15'+10")
— 16:40 Topical theory talk: Status of WIMP Dark Matter (15'+10")

Speaker: Satoshi Shirai (Kavli IPMU)

Speaker: So Chigusa (LBNL, UC Berkeley)

— 14:35 ILC prospect: ILC status and Higgs summary (20'+10") ) . ) .
— 17:05 Topical theory talk: Swampland, cosmological constant problem, and extra dimension (15'+10")
Speakers: Taikan Suehara (Kyushu University (JP)), Taikan Suehara (kyushu University)
Speaker: Yuta Hamada (KEk)

(L1 — 15:00 Topical theory talk: Status of flavor anomalies (15'+10") PPl - 17115 Closing / Conclusi
5 : osing / Conclusions

Speaker: Motoi Endo (KEK)
— — T — —
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Regular Small-Size Physics Meeting

Weekly Every two months

Physics and Software meeting ILC-J Physics WG meeting

https://agenda.linearcollider.org/category/276/ https://agenda.linearcollider.org/category/283/

regular ILC-Asia physics meetings ILC-Japan Physics Working Group

regular ILC-asia and ILC-JP physics meetings April 2023

25 Apr - 3rd general meeting of ILC-Japan Physics Working Group
June 2023

February 2023

14Jun Asian PhySICS and Software Meetlng 22 Feb 2nd general meeting of ILC-Japan Physics Working Group
07 Jun Asian Physics and Software Meeting November 2022

25Nov 1st general meeting of ILC-Japan Physics Working Group

May 2023

T — e
31May Asian Physics and Software Meeting

24 May Asian Physics and Software Meeting

10 May Asian Physics and Software Meeting

April 2023
19 Apr Asian Physics and Software Meeting
12 Apr  Asian Physics and Software Meeting

05Apr Asian Physics and Software Meeting

L —— T

o

5t K ¥

THE UNIVERSITY OF TOKYO
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IDT view on the ILC project timeline

-success oriented and asuming no major incident-

Technology Network Construction Phase
Phase ~10 years for the construction and commissioning
2021 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
st 2nd 3rd
ERPAN < S . . . .
LHCOBZE &40 522 ¢ .. - case: success orlented and no major incident -

LHC 2000 TDR = 2008 start
HL-LHC 2017 TDR = 2029 start

S, HHERZERNH BT TS LWV,

MBRRICODEDE2EBLRIA /DD DRI T 21@1E2 D 2
(other HF = if b EAND 24 v 7 DZEIE. TDIFIRESBARDOIFEINIEF DO ZE)

ECFA DRD (2 —u v /2®) international R&D Framework ¢thHhT 24 L 3

=== RECFA Plenary ECFA o
s [ et vapachs B ol it final document for community endorsement Publication
.&‘ ; 2 g P = (aim by Summer 2021)

N Detector R&D Roadmap Panel

assist ECFA to develop & organise the process and to deliver the document Advisory Panel with
other disciplines

Coordinators: Phil Allport (chair), Silvia Dalla Torre, Manfred Krammer, Felix Sefkow, lan Shipsey e.g. APPEC, NuPECC,
assist ECFA to identify technologies & conveners LEAPS, LENS, Space, ...
THE 2021 ECFA DETECTOR Ex-officio: ECFA chair, LDG chair
RESEARCH AND DEVELOPMENT ROADMAP mm sm Kudln

The European Committee for Future Accelerators

Detector R&D Roadmap Process Group
TF43 TFH4 TFHS TFH6 TFH7
Solid State Photon Quantum & Calorimetry Electronics & On-
Detectors Detectors & Emerging detector
PID = Processing
E C FA Peter Lrisan Frances Varey Werrer Siegier
European Strategy, European Committee — — — — - - -~
Update 1 l 1 1

for Future Accelerators i 1

https://cds.cern.ch/record/ Consultation with the particle physics community & other disciplines with technology overlap
27848937%In=ja
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1st Workshop on ILC Technology Network and Higgs factory
detector development

Saturday 21 Jan 2023, 13:00 = 16:55 Asia/Tokyo
@ Kobayashi hall (KEK) + Zoom

g(Ht1)

TeV-scale new physics

« Extended Higgs sector
(SUSY, composite Higgs, ...)
* Higgs couplings, SMEFT [

g(Hbb)
g(Hcc)

g(Hgg)
g(HWW)

|
|
- Direct search (SUSY, ...) -
» Compressed spectrum
* Mono-photon for WIMP
* Long-lived etc.
 Indirect search (Z', WIMP, ...)

Light new physics

* Higgs portal DM
 Invisible/exotic decay of Higgs
« ALPs, dark photons, heavy stables

SMEFT Neutral Diagonality
30 parameters arXiv:1905.03764

2 3 4 5 6

Higgsino-like EWK processes
T T T

S

5t K ¥
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RIR

Vacuum and spacetime

Higgs/top mass
Higgs self coupling
Higgs CP mixture

167

180 ’ — ! ) 1019 ]
Instability"~ _ _ — ==
175 ==

" Meta=stability -~ |

FrT T ]
L HL-LHC 3/ab, 14 TeV (s

1ok

Pole top mass M, in GeV

A S T IRV

Stability

arXiv:1205.6497, Degrassi et al.

...........

S =
400 600

T e s e e
800 1000 1200 1400

120 125

Higgs mass M}, in GeV

130 135

m(NLSP)

See JPS talk for details

* Fixed target, off-axis detectors jups.ds ek jpeventi43097/contributions/222056/attachments/159589/204754/10pS1-04.pdf

e Jet energy resolution
— Performance of particle flow

e Momentum resolution & low=p tracking
— Precise tracking

e Particle ID & flavor tagging
— Charged hadron IB{7t/K/p)
e dE/dx, TOF, RICH...
— Quark flavoi tagging
* b-tag, c-tag, s-tag, (g-tag)
e Quark charge ID

Possible impact
of new technologies

Picosec timing

Machine learning

KBO LB D 1 oH

Particle-Flow =
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Picosec timing Timing resolution of Machine learning
EM cluster can be Current PFA is human-tuned
> 10 times higher -> dependence on detector

/ than MIP thanks to performance difficult to be seen

averaging (intelligent < 5D clustering with timing information
/ pattern recognition <+ Better performance for physics

necessary)

S5-dimensional clustering

Timing difference on
charged and neutral clusters

| Batch Normalizat
| Global Exchange
| Batch Normalization

Loss function

Time difference between straight and helix

Time difference [ps]
=

< 10 psec cluster CMS HGCAL algorithm
resolution preferred Now trying to apply to ILC simulation

Partice momelun [Ceyc Taikan Suehara, ILC-Japan Physics WG general meeting, 22 Feb. 2023 page 11

llllllllllllm
12 14 16 18 20




KEKEFILH 32 2R MR - SPIM - B - M 24 86)12F 2 7 big picture

HEEEBADEA, BR. BEiEFEF TZRBIEZSolid state detectorDRiF
EiIC. solid state detectorlc R R AR BRI

- IL7bFhOZV R -
- SEEEA w1

v)avevy—

/* Belel
* Monitoring of beam BKG « Confributed to Inner Tracking
- MIMOSA-24 (2008) System 2 (ITS2)
* Upgrade vertex detector (VIX) = ALPIDE sensor
— OBELIX sensor (~2024) * Upgrade with ITS3
- MOSS stitched sensor (~2025)

(2017)

N SiGe BICMO
(e Radiation m rement
. é.(;sm:éo keV) spectroscopy & P i C O S e C O n d
* I:)nsoiounﬂng T Technical implementation + R&D J
* loni ion by C4Pi = facility for CMOS pixel H M 1
S - y C4Pi = core facility for pixel sensors ~.IO ps tlmlng reSOIUthn

XITLTCWERMIZv—T Lo RIBAHE
e Monolithic CMOS sensor (CERN, Strasbourg)
* Pico-sec. Timing Resolution sensor (U. Geneva)

Monolithic
CMOS

ew um spatial resolution

= BO7:bTHRL ZRERENTIZVRNVILGED S

o & #fA>mature Ztechnology % 1% - 7-Higgs-Factory D #2188 7 ¥4 ~ DR E (as tracker)

e SRS fREE Calorimeter D LA BEM?

New material| EiERai ek e 2



Solid state detector : JIEREAKEY ¥ —%&EE
. Monolithic CMQOS sensor with European groups
- Exploiting the properties of SiGe BICMOS

- Explore LGAD capability

- Radiation hardness of semiconductor detectors
- R&D of the new material sensor

\_ J
Electronics : Collider Electronics ForumZ;EH h
- R&D for ultra high-speed date transfer (optical)

c Al on FPGA -
a )

A 2274 DESIAEEDZWL

Machine Learning : Al Forum#% &
- Application of Al/ML to detector operation
. Application of Al/ML to detector production and QC/QA

( Application of Al/ML to Object ID, track/vertex reconstruction)

N
Magnet ERIIN—7, BRIFEELVY—ICD

.- Feasibility study of the detector magnet
- Possibility of HTS )




Calorimeter Development
* High Granularity

e Excellent Timing Resolution O (10ps)

BEXRMRZVv—LY—2

Dual-readout

Cherenkov detector Cherenkov Scintillation detector
Cherenkov radiator + UV-GasPM SiPM-on-strip technology

- low-cost

- Low-cost

Scintillation

Simulation and analysis tools n

Prototyping and beam test at FTBF

¥

Demonstrate performance of proposed calorimeter technology
T —————— e

2=y PEBICH LT, JEELEEDHEIZEHFZFELC. altenativeZPA T 7 b H DN 2 3
EIRADEBLERE., T2/ uv—00BRIZFFT 3K LZER

B5R% b F 2 £ 2°5. high-performance, robust, cost conscious % 7%#4 V383K - demow/ Fu F 24 7
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RESBAFRHEATIRE

Solid state detector : HlERMAFE LV ¥ —=/EH

- Monolithic CMOS sensor with European groups
- Exploiting the properties of SiGe BICMOS

. Explore LGAD capabillity

. Radiation hardness of semiconductor detectors
- R&D of the new material sensor

Electronics : Collider Electronics Forum#%;&H
. R&D for ultra high-speed date transfer (optical)
. Al on FPGA

Machine Learning : Al Forum%;&H

. Application of Al/ML to detector operation

. Application of Al/ML to detector production and QC/QA

- Application of Al/ML to Object ID, track/vertex reconstruction

Magnet : ER7IL—7, BRI FEtE>VY—ICiiND
. Feasibility study of the detector magnet
. Possibility of HTS

-

_

Calorimeter Development Machine Learning
* High Granularity

« Excellent Timing Resolution O (10ps) EFevHY—

~

J

S
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