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Gauge-Higgs Unification

« 5D metric
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 Hosotani angle Oy: projection of 5D fields

« Prediction:

» Kaluza-Klein Resonances — Z'bosons m, > 7 TeV

 Modifications of electroweak couplings
» Deviations visible at 250 GeV CME

900fb-1; 250GeV | | GHU model Bl'. | | | cosO .
« Benchmark scenario:

« Funatsu, Hatanaka, Hosotani, Orikasa, Yamatsu GHU
models
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Studied Models

 A-Models: 17/05.05282

Ay :0g =0.0917, mg g = 8.81 TeV—|mz = 7.19 TeV
A2 : OH — 00737, mrr = 10.3 TeV— mz1 = 8.52 TeV

« B-Models: 2309.01132, 2301.07/833

Bi:: HH — O.lO,mKK =13 TeV— Mmz1 — 10.2 TeV
Bf: 9[{ — 0.07, M = 19 TeV— My1 — 14.9 TeV
B§:: 9H — O.O5,mKK = 25 TeV— Mmz1 — 19.6 TeV
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https://arxiv.org/pdf/1705.05282.pdf
https://arxiv.org/abs/2309.01132
https://arxiv.org/abs/2301.07833

Experimental Setup

Assuming H20-staged program
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» Optimised for Particle Flow : o .

» Precise tracking, vertexing, and PID
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Analysis Strategy 2306141
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- Observable: Forward-backward asymmetry Tk e sl b e -
o dN do do bk | ! L §: 2:322: quslfgtrj;rks ]

PY - - - - — L S 7’68 I S 9 1_— —+— X=bkg rad ret ]
Two back-to-back c- or b-jets " dcose 9 Joos 6 : :

- Full simulation of International Large Detector (ILD) P :
0.6 —

- General Strategy:

“Pre-selection efficiency|™

- Pre-selection: background suppression 02 -
ol s Lo e b b b Lo b beaa o |
» Jet-Flavor ID photon velo & scolnearity . leosd
& m, & Y 5 cuts
- Double Tag: reduce flavor tag unc. - x10°
2 TF  mEILC250 (-0.8,40.3) .
Jet-Charge: set puemersy LD
- Jet- arge: § 4 #1cs500 (+O..8,,Ji0:3) —
. Double charge + data-driven correction 5L :
« Compare measurements to GHU -
2
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» Estimated stat. unc. in permille region
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« What about systematic uncertainties?
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https://arxiv.org/pdf/2306.11413

Double Tag Method ,.......x
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» Data-driven measurement Z I - I
Construct ratios f; , f, for 1and 2 tag selections ofF Two b-tags |-
’ 1g>J2q 9 i ]
- Measure hadronic cross-section fraction R ., R, L -
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https://arxiv.org/pdf/2306.11413

Double Charge Method
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Data-driven method reduces MC modelling

dependence

K-ID or full Vtx charge for measurement

« Measure probability to estimate jet-charge

correctly Pchg

Apply migration correction
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https://arxiv.org/pdf/2306.11413

- Statistical significance

o _Arpi— Ars,
" AAFB.

« Assuming normally distributed
uncertainties

« Multivariate Gaussian used for
combination

« No correlations between
measurements assumed

- Three scenarios:
» Current coupling precision

« |[LC250 (radiative return) precision
» |[LC Giga-Z
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Results: GHU vs SM Discrimination

Higher masses

ILD
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Between-model discrimination power (c-level)

Results: GHU vs GHU Discrimination
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- Beam polarisation enables
discrimination already at 250 GeV

e Almost all models can be
discriminated with ILC250+500+1000

« Additional studies:
Impact of polarisation

Impact of PID

Between-model discrimination power (c-level)
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Conclusion

« The International Linear Collider offers a clean environment for BSM
searches

. |nternational Large Detector has excellent PID and vertexing capabilities

- Presented a benchmark BSM search at ILC

 Expected statistical uncertainties are on permille level

» Experimental uncertainties can be minimised through data-driven methods

- Measurements can lead to observations or exclusion of physics way above
the energy reach of the collider

« Discrimination between models is also achievable

10
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Plot similar to slide 8

Fixing Z-fermion couplings to
ILC250 radiative return case

Impact of 0, 30, 60 % positron
beam polarisation on the results is
shown

No polarisation is assumed for
ILC250 (no pol.)

Impact of Beam Polarisation

GHU vs SM discrimination power (c-level)
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Impact of Particle Identification
ILD

e Plot similar to slide 8 GHU vs SM discrimination power (c-level)
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