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- |ILC as a Higgs factory

- Higgs physics at ILC
- Higgs couplings
- Higgs self-coupling
- CPV in the Higgs sector
- Exotic and rare decays

- QOutlook
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Aword on IL
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Largest ever accelerator prototype (operating now as E-XFEL), full industrialization of ILC-type

SCRF cavity production

Tunable, upgradeable (detector optimized from Z-pole to 1 TeV run)
Comes with a rich program of auxiliary experiments i ILCX (fixed-target, beam dump
experiments to address dark sector and FIPs)
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~ Machine background Bunch structure
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- Two validated detector concepts: ILD Higgs BR secondary vertex fieraa
and S| D and Top-id resonance masses ~0.15% X Jlayer
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Multiple R&D collaborations involved in mulijes — ahgranry
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Higgs physics - motivation

Fact I & II:

We have discoved an SM-like Higgs!

The SM cannot be the ultimate theory!

Conclusion: The discovered Higgs cannot be ‘‘the SM Higgs'!

Q: Does the BSM physics have any (relevant) impact on the Higgs?
= any hints from LHC results (as guideline/toy example)?
Q'": Which model?

A1l: check changed properties of the hiog

A

A?2: check for additional Higgs bosons
check for additional Higgs bosons above and below 125 GeV <+———

Sven Heinemeyer, ICHEP 2022, Bologna, 12.07.2022 5
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PROGRAM OF THE
HIGGS FCTORIES

A Couplings

A self-
coupling

A spin/parity i
CPV in the
Higgs
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Higgs production at ILC
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- Plethora of Higgs production processes

- As staged machine benefits from additional statistics
from WW-fusion

- Double Higgs production at higher energies enables ol
precise self-coupling determination 2
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(ZH) facilitates recoil mass technique
- Absolute G, measurement
- Access to invisible Higgs decays

- Most of the Higgs couplings can be determined with a
better precision than at HL-LHC only from ZH
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- 20 years running (250 GeV + 500 GeV) + beam
polarization:

- Dmy=14 MeV (impact on H- ZZ* width - a few
tens of MeV required),

- D sy/syy=0.7%,
d(94122)=0.4%
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Higgs to invisible

- Looking at the recoil mass in HZ under the condition that nothing observable is
recoiling against the Z boson

- Access to DM connected to SM particles through a specific set of operators

(portals)
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RED - “initial” ILC running, 8 years
- “full” ILC running, 20 years
Projected precision of Higgs coupling and width (model-independent fit)
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Higgs couplings - k framework

Higgs couplings xglobal fit

(from model - independent
measurements in ZH, k-framework
to EFT)

- Clear improvement w.r.t. HL-
LHC precision

- Should not over interpret
differences between the projects

- See what does it mean for BSM
model interpretation in the Higgs
sector

Factor of improvement w.r.t. the HL-LHC
Higgs@Future Colliders WG EPPSU
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