Introduction to
the ILC and the IDT

Hitoshi Murayama (Berkeley/Kavli IPMU)
IDT-WG3-Phys Kickoff Meeting, May 27, 2021
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Standard Model of particle physics is complete!



Beyond the
Standard Model

® data say there are at least five missing
pieces in the SM

dark matter (2003)

neutrino mass (1998)

dark energy (1998)
inflation (2003)

matter anti-matter asymmetry (2003)

What is the next energy scale?
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What is Higgs boson really?

MSSM (tanf =5,M, =700 GeV)

Tomohiko Tanabe

Adrian Irles
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direct detection limits Caveat: EFT validity
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optimizations?
new technologies?
new concepts?
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higher energies

main reason to go linear: extendable!

_ ILC Nb 35-50MV/m | 0.5—-1.5TeV
e 350GeV: it threshold

ILC Nb3Sn | 120MV/m 4TeV
e 400GeV: open top

CLIC |OOMV/m 3TeV
o 550GeV: ttH
PWFA
DLA | GV/m 30TeV

e 1TeV: Higgs self coupling, vector boson scattering

e multi TeV: SUSY, extra dim, Z’, ....
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IDT organisation
. ICFA |

/ ILC-IDT \
Executive Board

Andrew Lankford (UC Irvine): Americas Liaison

Shinichiro Michizono (KEK): Working group 2 Chair

Hitoshi Murayama (UC Berkeley/U. Tokyo): Working group 3 Chair

Tatsuya Nakada (EPFL): Executive Board Chair and Working group 1 Chair

Yasuhiro Okada (KEK): KEK Liaison

Steinar Stapnes (CERN): Europe Liaison
Geoffrey Taylor (U. Melbourne): Asia-Pacific Liaison

Working group 1 Working group 2 Working group 3
Pre-lab set-up Accelerator Physics & Detectors

Scientific secretary: Tomohiko Tanabe (KEK)
Communication team led by Rika Takahashi (KEK)
Unlike LCB/LCC, ILC-IDT 1s focused on the ILC.
KEK provides administrative, logistic and some financial support.

T. Nakada, 4
ICFA: International Committee for Future Accelerators
LCB: Linear Collider Board
LCC: Linear Collider Collaboration T Nakad
IDT: International Development Team 10 atsuya Nakada



Expected Timeline

triggered by sign for substantial funding for pre-lab in Japan

Tlmellne fOF the ILC experiments * Funding agencies will not provide dedicated ILC detector R&D

funds before the Pre-lab being established.
* For some Eols, R&D would be needed to make Lols.
2021 IDT calls for Eol — driving the timing for the Lol submission
* Selection process starts with the Lols.
— driving the timing for the Lol decision
* Experiments are formally approved based on TPs.
2022 Eol presentation * The ILC-lab is needed for approvals.
* Availability of resources is part of the approval criteria.
— driving the timing for the TP decision
* These considerations are for the initial set of experiments. There
Continuation of R&D could be more experiments proposed at later time.
Selection process by the ILCC

Necessary R&D for Eol

Necessary R&D for Lol

2023 Lol submission and presentation

2024 ILCC recommendation on the first set of the projects to proceed toward TP
Necessary R&D for TP IDT: International Development Team
2025 TP submission and presentation of the first set of experiments Eol: Expression of Interest

Lol: Letter of Interest

TP: Technical Proposal
TDR: Technical Design Report

2026 -------—--- Assumed start of ILC-lab ---------- ILCC: ILC Committee

2026-27 ILCC recommendation for the first set of experiments to proceed toward TDRs

Continuation of R&D
Selection process by the ILCC

2027 ILC-lab approval of the first set of experiments and r1e1quest to proceed toward TDRs IDT-EB 21/12/2020



WG3 Organisation and mandates

Chair: Hitoshi Murayama (Berkeley/Tokyo)
Deputies: Jenny List (DESY) and Claude Vallée (Marseille)

Coordinator and Deputy coordinator(s)

Kiyotomo Kawagoe (Kyushu), Alain Bellerive (Carleton),
Ivanka BoZovi¢ JelisavCi¢ (Belgrade)

Speaker’s bureau

Steering Group
Subgroup conveners, Coordinator and Deputy Coordinator(s)

Andy White (UT Arlington), Ties Behnke (DESY), Yuanning Gao (Peking), Frank Simon (MIPP), Jim Brau (Oregon), Keisuke Fujii (KEK), Phil Burrows (Oxford), Francesco Forti (INFN),
Filip Zarnecki (Warsaw), Patty McBride (Fermilab), Mihoko Nojiri (KEK), CERN member, Timothy Nglson (SLAC), Kajari Mazumdar (Mumbai), Phillip Urquijo (Melbourne), Dmitri Denisov (Brookhaven)

Interface with Detector and Software and Physics potential
machine technology R&D computing and opportunity
Coordinate the Provide a forum for discussion Promote and provide Encourage and develop ideas
interactions between the and coordination of the coordination of the for exploiting the physics
accelerator and facility detector and technology R&D software development potential of the ILC collider
infrastructure planning for the future experimental and computing and by use of the beams
and the needs of the programme planning available for more
experiments specialised experiments
Karsten Buesser (DESY), Yasuhiro Sugimoto (KEK), Marcel Vos (Valencia), Katja Krueger (DESY) Frank Gaede (DESY), Jan Strube (PNNL) Michael Peskin (SLAC), Junping Tian (Tokyo)
Roman Poeschl (Orsay), US Petra Merkel (Fermilab), David Miller (Chicago) Daniel Jeans (KEK) Aidan Robson (Glasgow)

Open to anybody interested!

https://linearcollider.org/team/wg3
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Physics Potential and Opportunities

Tep Team WGz Sweirs Sorevial 2 vl QppoTunties

Physics Potential and Opportunities Subgroup (WG3)

Mandate

The Bhge ce Potentid and dpportuntes cubaroup fosters stucies of the | C's phes o8 case cotsice 2nd acrass tha desacorconcent moups, ndudng beyod-collidar

noss allities In part cular this group suppe s individuz € and 2roups so Decome rewly activz ir ILE physics. The phasics group nitiEtes anc coorcinatzs1a) a rumber of toaicz
Droups Wt caen tarticipatan, 2@ ng aforum ‘o colztasation ard ciecLEsion betwesn theoricts and experimentalists, ard |b) task tarcas dedizatad 1o speritic quastiors,
SrEPArind tha alvys 28 irput ta Jproming decisions on the ILT acceleratar de< g, and an catector echnology thoices, Task 2rces will be camtmon affe s with tha other
subgraups of IDT-WVG3 o1 inte ~*aca w0 the acce a<ater, detactar R&D and Soltuare, dapend 13 an the tapic. The 2hyscs graup ensures the corne ttion to, and ILC

repecsertat an n relrvant pacticle physics cemmaity aitistives [EOFN Figps Faetary Study, Soowmase, | and documerts she |LC physics pateatial,

Invitation

Weinvite inte-estad goups and individuale Lo join our activide Plaas2 subscr 2e toow email | 5te v a e ‘ol aw ng Incico site:
htpsifFagendalinearcolliderorg/event/9156/

Jurmeasing agendas can he foand here:

hitps Fagendalinearcallider.arg/cate pory/ 266/

Working Group conveners

Micnaed Seskin 1SLAC). Aidan Ronsca |Glasgowl, lunping Tian (To<yc) [Send email]

Topical Groups

Higgs properties

Lo Shirya Kanamu ra [Deskal, Patrck Masde (Steny Broek!, Chos Pottar (Cragenl, Georg Maiglen (D=5 [Send amak]



Working Group conveners

Micaed Seskin 1ISLAC). Aidan Robsc [Glasgowl, lunping Tian (To<yc) [Send email]

Topical Groups

Higgs properties

comeneas Shirya Kanamu ra [Deskal, Patrick Masde (Steny Broek!, Chos Pottar (Cragenl, Georg Maiglen (D=5 [Send amak]

Top/heavy flavour/QCD

Conuenass Ndrar Irlas (va ancia), Nencer Mitow ([Cambridgel, Hua=xing Zhu(Z1s)2ny [Send email

BSM particle production

Conveners Mkl Serggren IOESY), Swgeki Matse moto (PR Wenzr Forod (Warzbarg) Simcae Fagan Grso | 2N Send email]

Electroweak physics

Comeney Wallgang Kilier (Segen), Taikan Suekars (Kyashu |, Grabam Villsor [Hanses) Send emai|

Global interpretations

Convenes T Conen [Oragon), Chestophe Groean [C25Y), Svan Helnemayzr [Madid!, Sungican lung (Seodk [Send email]

Modelling and precision theary

Conveners Godun Hennth (KM Stefon Foeche [(FRALL 2hao LBERL, Liergan Reuter (DESY! [Send email]

Resources

¢ |LC documents submitted to Curapean Stracegy Update 251€
¢ Tralrtematiora! Lnera- Colider: & Glcbal Project
https:¥arxiv.org/abs/1903.01625
©  ests of the Standur Moadel ak the Incerratanal Lnear Colider
hitps:darxiv.org/abs/1908.11252
® |LL document submittad o Snowmass 2021
O ILC Study e zsbons for Snommass 2021
hitps:#arxiv.org/abs/2007.03650
® |LC Raport for Snowmaes 2028, ongairg, F oo mare details at

https:fagendalinearcollider.org/event/9135/

Tep Team Wa3 Phwysics Fomervdal 2d Qppetunities




IDT-WG3-Phys Kickoff Meeting & Mini-Symposium an Muon g-2

5] Thurscay 27 May 2021, 1500 — 1715 Funpes2urick

Deseription  Topwo |01-WG2-Fhes Kokef! Meetng & MireSymposicm on Muon g-2
Tore: May 27, 202% 3200 2M A lerdan, Berlin, Rome, Slookhdlm, Vierna

Juin Zoorm Meeling
Wlos: Y desy soomLus/p"95263555672

Meeting ID: €52 6355 5472

Paszsode 314759

Introduction to the ILC and the 10T

Speakar: Hioenl Murayama
Tapical Group plans: Higgs properties
Speaker. Cheistopher Thomes Polles

E] L hickafl Higge. pdi

Topical Group plans: Electroweak physics

Spekers: Crabwm Wilson, Greham Wilsen

Topical Group plans: Top !/ heavy flavour / QCD

Speaker. Ackian Irkes

Topical Group plans: BSM particle production

Speaker. Shigoa Maluumola

Topicel Group plans: globel interprelations

Spaaker: Twn Dobon
Tapical Group plans: Modelling and precision theory
Spesker: Javen Seutes

b9 2021 12T WG3 e
Mini-Symposium: What does the muon g-2 anomaly imply for ete- colliders?

The Tiny (g-2) Muon Wobble from Small-p Supersymmetry
Speakeer Naushasn Shahy

= SHAH_LC_IST_NG SHAH_LC_IOT_WaQ

Muen g=2in Leplon Portal Dark Matter
Speaker. Yang Bu

A comprehensive study of vector leplogquark on the B-meson and Muon g-2 anomal jles
Spaeaker Seanq Chan Park
2 an AL O pdf
The new "MUON G-Z° Result and Supersymmetry
Speaker. Sven He rameayer

=
2= wnpct
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ILC Workshop on Potential Experiments (ILCX2021)

26-79 October 2027

Venue o be decided: Epochal Tsukuba International Congress Center (in-perscn meeting) or KEK

Tsukuba Campus (hybrid meeting)

AziaTokyo timazcne

Qverview

ILCX2021 Local

Organizing Committee

£ ilex2021@ml.post.kek jp

The ILCX2021 website has opened. (24 May, 2021)

The ILC International Development Team (IDT) will hold the ILC Workshop on Potential Experiments
(ILCX) from October 26 to 29, 2021.

With the growing anticipation that the preparatory laboratory (Pre-lab) will be launched in the near
future, we would like to expand discussions about all the possible experimental opportunities at the
ILC laboratory. The workshop will address all the aspects of the collicer program at the Interaction
Point (IP), including, in addition to the established concepts, ideas for new detector technologies or
concepts, detector performance and physics reach, software and computing, and theoretical
developments. In addition, we will discuss possible beam dump experiments, forward detectors near
the IP, off-axis far detectors, experiments with extracted beams for particle physics and other areas of
science, including e.g. nuclear physics, condensad matter physics. Some of these ideas will require
additional infrastructure and civil engineering, and therefore need to be incorporated into the ILC site
planning during the four years of the Pre-lab.

The workshop organizing committee is the Executive Board of IDT, and the program committee is the
Steering Group of Working Group 3 (Physics and Detectar). Given the uncertainties with the COVID-1¢

situation, three possible styles are being prepared in parallel: (1) in-person meeting in Tsukuba, Japan,
(2) hybrid meeting on the KEK site, and (3) fully online meeting. Decision between (1) vs (2,3) will
come Dy the end of June. In the case of in-person meeting, a visit to ILC-related sites at KEK is being
arranged on Oct 25, while an excursion to the candidate ILC site in Tohoku is being planned after the
workshop.

I_LCX2021 is hosted by IDT, KEK and JAHEP ILC Steering Panel.

https://agenda.linearcollider.org/event/9211/overview

Starts 26 Oct 2021, 09.00 Q Venue to be decided: Epochal Tsukuba
Ends 29 Oct 2021, 17:C0 International Congress Center (in-perscn meeting)
Asia/Tokyo or KEK Tsukuba Campus (hybrid mecting)



not in the order of preference!

Style of the workshop

Due to the COVID-19 pandemic situation, 3 different forms should be
considered in parallel

 Plan-A: Hybrid style

- Invite IDT members from overseas (20-30 persons?) and host domestic
researchers

- Venue: KEK Tsukuba campus or Epochal Tsukuba International Congress
Center (depending on the infection measures and session timetable)

- Preferable because it will be the first chance to get together at KEK (the
IDT host institute) for the IDT members

* Plan-B: Fully online style

- If a case arises where pandemic situations are unavoidable...
* Plan-C: In-person style

- Strongly depends on the vaccination status...

- Venue: Epochal Tsukuba

- Boundary condition: 10% cancellation fee at Epochal until early July



Timeline & Milestone

mid-May Website open
mid-May 1st announcement
early June Program coordination & session convener nomination
late June Decision of Plan-A/B or Plan-C
late June 1st circular & registration open
mid-Sep. Decision of Plan-A or Plan-B
26 October Day 1 of WS




FOR IDT WG3

NEAREST RECRUITING STATION




