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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

in Higgs-DM
S 3UHOLPLQDU\ *UDQDG interaction not
o4 - - "1 guaranteed beyond |
L L HL-LHC il
] O E_ —E
L F 3
Higgs decay - : _
o4 < '
to dark matter © - - \ .
£° E | \,’L\’1 E
x10 HL-LHC E 3
]
< ' \
\ \ —=
P $5:,1 SURJ
N \ e
\ \ P Phe
< \ \ ’,»”,f
S ete- S ~~__,:::—"
[ R 'DUNBLGH $UJ

+LJJV 3RUWDO PRGHO

'LUHFW VHDUFKHYVY ODMRUDQD 'O

&ROOLGHU OLPLWV DW &/ GLUHFW GHWH
s s MR S | s PR S T T B A | s s MR | -

| IIIIIII| ;Ullllllll [AYH|

x1000-10000 HL-LHC
Higgs! dark sector! SM "~"" exotic Higgs decays

#P! %&'& ())*+ ,-.-/ 01 2**3/*4 5-662 780/-3 9*3:; <=

(m 1" 1M )

" 1% [ #$%#
m &N #
m ) |

/—

1% $%&()"

" I

./u! /### '$’$;‘l ! ! "y L ###/ . !n ## I## /O/b%/ I$$$,$ I##I ) / I$:$ ., / "

! !



SiD
Marcel Stanjtzki

ILD
Ties Behnke

N

»
N\
N

.I.
i\

optimizations?
new technologies?
new concepts?



VPTIICA AT
for Detector
{diam. 18m)

Litility Shaft
(diam. 10m) 1078 F

detector

- beam dump muon shield SCLEEN  (decay volume
e (decay ) -I 2m

_Maxim Perelstein

Layout of the detector hall anc around

viill e optimized with detector groups. 10~ 102 107 1
—— 10 m > < 10 m —| m,,GeV
e Dirt
beam -~ —

dum D  Beam Dump Detector

Optional

Detector — Shielding

SN 1987 A

nuclear

light dark
physics? E+s7 E2 :

E+2 2
> a2y matter search?

//\3

E+3
60kW 60kW

E
60kW400k ' 5.3MW 5.3MW



higher energies

main reason to go linear: extendable!

35-50MV/m 0.5D1.5Te\|

120MV/m 4TeV

100MV/m 3TeV

ILC Nb
e 350GeV: t€ threshold
ILC NbsSn
e 400GeV: open top
CLIC
DLA

1GV/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-Pacibc Liaison

Working group Working group 2 Working group 3

Pre-lab set-up Accelerator Physics & Detecto
Scientibc secretary: Tomohiko Tanabe (KEK)

Communication team led by Rika Takahashi (KEK)

Unlike LCB/LCC,ILC-IDT is focused on the ILC

KEK provides administrative, logistic and some bnancial support.
T. Nakada, 4

ICFA: International Committee for Future Accelerators
LCB: Linear Collider Board
LCC: Linear Collider Collaboration
IDT: International Development Team 8 Tatsuya Nakada



Expected Timeline

triggered by sign for substantial funding for pre-lab in Japan
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Interface with
machine
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interactions between the
accelerator and facility
infrastructure planning
and the needs of the
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Detector and
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[

planning

J2)%#',2%324'0K2%/$4#WTH'8#[SA',$442%'0!"SR#CB#<$24", 2#<+'0OM>M7

Physics potentia
and opportunity

Encourage and develop ide
for exploiting the physics
potential of the ILC collider
and by use of the beams
available for more
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specialised experiments
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Open to anybody interested!

https://linearcollider.org/team/
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Machine & Detector
Interface

 The MDI group will focus in priority on 3 aspects:
e the detector hall design (Yasuhiro Sugimoto)
e the IP campus design (Karsten Buesser)

 the machine parameters impact on the detector and its
performance (Roman Poeschl)

* Possible future MDI aspects related to new Fixed-Target
experiments will be followed by C.V. until relevant
questions can be submitted to the MDI group.
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Detector & Technology R&D

Marcel Vos, Katja Krueger, Petra Merkel, David Miller

e Detector design and development: this panel forms the liaison to
the existing detector concepts and R&D collaborations,
attracting new groups to the ILC detector R&D effort and
exploring new ways to attract resources. This panel should also
monitor the detector R&D of the global community and identify
and review promising new detector technologies, to enable their
integration into the ILC experiments.

e Detector performance studies: Monte-Carlo simulation studies
to assess the benefit of new detector technologies and to
compare the performance of alternative solutions. This panel has
strong links to the software and physics working groups.

+Simon Spannagel
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Software & Computing

Frank-Dieter Gaede, Jan Strube, Daniel Jeans

Engage with the community at major workshops and
conferences

Encourage and support (new) detector groups running
common software tools throughout the EOI/LOI process

Prepare a software & computing plan for prelab
Revise and update the ILC computing resource document

Work towards a transition of the full software chain to the
key4dHEP ecosystem

Include new state-of the art tools, simulation and
reconstruction algorithms (machine learning, quantum
computing...)
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Physics potential and Opportunities

- P> broad :Iﬂ
Topical Groups scope o

Michael Peskin , A \
Aidan Robson

. . Higgs Top / heavy EW BSM Global Modelling
Jun PINg Tian properties flavour / particle Interpret. and
QCD production precision
theory
Energy upgrade
Task
Forces
B> specific
advice N
Definition /

discussion ongoing;

may reach across
WG3 groups;

may include WG2;

* Study Group on fixed -target / dark sector has started to meet
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| was informed by several people that there has been a confusion
abut the Eol process. While the spring LCWS s for the discussion
on physics that can be addressed in various ways at ILC, the fall
workshop Is about more concrete ideas of experiments, rather
than a physics idea and sketchy detector concept, and some
people behind to work on them. For the real Eol presentation
anticipated in 2022 , one has to show expected

performance of the experiments resulted from some simulation
studies and technical description of the detector. The actual call
for Eols will be OdueO by then, and currently written proposals are
not envisioned. The call for Eols will be triggered by a concrete
sign of funding for pre-lab, and Eols are presented after the pre-
lab Is launched.

yours Tatsuya
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DIRECTOR'S CORNER

by Shinichiro Michizono

Let's tak cavities and crycmodules! Accelergtor Directos
brings us up to date with the latest developments on th¢
well as plans and tesls for the next phase, leading to th
milestone, the Engineering Design Report.

Perrine Royole-Degieux
(IN2P3)

AROUND THE WORLD

New organisation in Tohoku, the ILC's 3
potential host region

\ We' t
" L&5h Hesla
(Fermilab)

by Rika Ta<ahashi

Making the Tohoku area a welcoming place for the ILC and those who

will live thare — that is the goal of the newly estahlished Tonhoku ILC <)
Project Develcpment Center. It comprises 22 academic and local Ee S P
organisations in the north ezst of Japan. Atsuto 3lizuki, prasident of the .'-- ‘ p -4 ~

Iwate Prefectural University and former director general of KEK chairs wBLLE
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ILC (International Linear Collider)

@LCNewsLine Follows you

The International Linear Collider (ILC) could be the next big adventure in #particle
#physics. #Higgshoson #supersymmetry #darkmatter #ILC

& linearcollider.org [ Joined October 2011

247 Following 3,122 Followers

lgyi Followed by Kavli IPMUMEF], ILC#E{E _and Masahito Yamazaki

W/EES Tweets & replies Media Likes

Tl ILC (International Linear Collider) Retweeted

C/_ CERN Courier @CERNCourier - 16h
IEORIER The high-luminosity, polarised beams of the proposed International Linear

Collider and the triaaerless operation of its detectors offer rich phvsics



Physics & Detector

 Case for ILC broader and stronger than ever
* alot more than Higgs factory
* urgent: determine needed infrastructure and technology

* finalize the design of civil construction, machine
parameters, and experiments in ~3 years

* new opportunities
* beam dump, off IP, extracted beams
* new organization of working groups launched

* please join!
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