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International Linear Collider
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“Giga’Z”
« Luminosity:2-4-8 ab~!
. Polarisation: ¢7(20/30%), ¢~ (80%)

« Clean environment
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» Precise tracking, vertexing, and PID
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Top-quark and its properties
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Fundamental parameter of SM

Only particle with Yukawa coupling

Contribution to many Higgs processes

Stability of electroweak vacuum

- Limited by m, precision

« Necessity of new physics/SUSY
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Threshold scan of 11 Produlcltiqnl

February 2019
|

'8_ - tt threshold - QQbar_Threshold NNNLO - 4
— O 6 | ISR + ILC Luminosity Spectrum .
. " c —defaullt-.mtps171.5 GeV, I', 1.37 GeV |
» “Golden channel” for top quark mass QO [ mvariaons -0 Gov.
3 u thteory uncert;in;[y
)
« Scan: 340 - 350 GeV o 04T -
- Simultaneous measurement of width S | simuated datapois -
. . . 0.2 200 fb™ total a
and mass in optimised scan o
P e
» Access to non-relativistic QCD N
and toponium 540 545 oo
/s [GeV
[2209.11267] | |
. . ° . ° dmE> [MeV] ILC| CLIC |FCC-ee
Achievable precision < 50 MeV e o0 100 200206
. . Statistical uncertainty 10 | 20 [13] 9
+ Limited by theory
Parametric uncertainty oy 26 ‘ 20 ‘ 3.2
Parametric uncertainty y; (HL-LHC) 5
Non-resonant contributions < 40
Experimental systematic uncertainty 15 - 30 ‘ 11 — 20
Total uncertainty 40 — 75
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https://arxiv.org/abs/2209.11267

Boosted top quarks
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- Measurement of collimated “top jets”, thrust

: mass @ Peak Positions [GeV]
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. Achievable precision ~ 100 MeV
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.014026
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ttH production

Third-highest b-tag

Direct measurement of top-Higgs
Yukawa coupling

Accesible at 500 and 1000 GeV
CP nature of the Higgs field

Using BDTs to distinguish signal
and backgrounds

Combination of 6 and 8 jet final-
state:

- Top Yukawa: 4.5% uncertainty at
ILC 1TeV and 0.5 ab™!


https://link.springer.com/article/10.1140/epjc/s10052-015-3532-4

SMEFT atILC

- Model independent search/exclusion of 2-quark operators
. . . Couplings of the t- and b- EW dipole operators
new physics at high energies quark to the Z

(

O30 =(@7'1Q) (¢'iDho)
= P
0po=(Q7"Q) (¢'iDyo)

- Measurements above ¢f threshold give Oy = (B 1(8) (0" 5s0)
aCCeSS tO eleCtroweak couplings Chromo-magnetic dipole op. t-quark yukawa

O = QG“" TA 8(p "G, A Otp =

+ Two and four fermion operators

Couplings of light quarks with t- and b-quarks

« Contributions from Z and photon can be
disentangled through beam
polarisation
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SMEFT atILC

[2206.08326]
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Improvements of up to two orders of magnitude compared to HL-LHC
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https://arxiv.org/abs/2206.08326

Z-boson couplings and BSM

[Eur. Phys. J. C 84, 537 (2024)]

. Precise measurements of Z-boson ILD

GHU vs SM discrimination power (c-level)

couplings enable study of BSM
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- Gauge Higgs Unification models
predict new Bosons at high
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Studies at ILC can lead to | " | | |

observation/exclusion ILC250* ILC250 ILC250 ILC250
(no pol.) +500  +500

- Dedicated talk Friday, 9am +1000*
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https://indico.cern.ch/event/1291157/contributions/6036649/
https://link.springer.com/article/10.1140/epjc/s10052-024-12918-z

Conclusion

Rich heavy flavor physics program at ILC
Clean environment enables precise measurements

The top-quark is properties are important ingredients for SM and BSM
physics

Beam polarisation improves sensitivity of measurements

Improvements compared to HL-LHC often orders of magnitude
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SMEFT all future colliders
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