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Linear Colliders

* The LHC discovery of Higgs particle completed all the particles
needed in SM.

* Now we are aiming at precisely measuring the properties of these
particles to search for signs of new physics.

X Challenges towards precision can adequately be met in a clean
environment | e+e- colliders.
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Top Physics at LCs fg._

* The top physics is one of the three pillars of linear collider physics
program.
* Current on-going studies in the ILC collaboration include:

| Properties of top: mass, width and cross section

| Coupling of top, namely, top Yukawa coupling

| BSM: anomalous couplings to BSM gauge bosons (Z’,W’, Extra
dimension etc) | Top Electroweak coupling.
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Top electroweak couplings

CP violating
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New physics models inducing
anomalous coupling
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Top electroweak couplings

CP violatin
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In this talk:
ILC sensitivity to the 6 form factors




Observables

Observables

Amjad et al,
arXive:1307.8102
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Top production and decays are

different form the other fermions.

Many (interesting) angular
correlations emerge, which can
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used to extract various informat
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Polarized beam
useful!
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Forward-Backward Asymmet
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Helicity slope
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Amjad et al, arXive:1307.81!

Result : sensitivity of ILC to th

form factors prociatariss
at per mil
4 e level!
Coupling SM value LHC [3] ete [9] et e [ILC DBD]
L=300fb't L=300fb"* L =500 fb' ?
PP'=1080 |PP'=+08"03
+0.043 ! +0.002
0.66 I 0.041 ! I 0.002
0.23 +0.240 +0.004 +0.002
: | 0.620 | 0.004 | 0.002
_0.59 +0.052 +0.009 +0.006
- | 0.060 | 0.013 | 0.006
| +0.038 +0.004 +0.001
oy 0.015 | 0.035 | 0.004 | 0.001
2 +0.270 +0.004 +0.002
NS 0.018 | 0.190 I 0.004 I 0.002
Y,

Table 4: Sensitivities achievable at68.3% CL for CP conserving form factorsl’ﬁf\,, A and EX,
debned in Eq.1 at the LHC and at linear €" € colliders. The assumed luminosity samples
and, for e* € colliders, the beam polarisation, are indicated. In the LHC studies and in
earlier studies for a lineare* € collider as published in the TESLA TDR [8] study, only
one coupling at a time is allowed to deviate from its Standard Model value. In the present
study, denoted asILC DBD , either the four form factors ., or the two form factors E, are
allowed to vary independently. The sensitivities are based on statistical errors only.



Theoretical uncertainties

*QCD corrections are known up to NLO

. i i QCD correction (N3LO) is
e B § NLO at the per mil level
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ILC (preliminary)

Uncertainty
T

LHC (hep-ph/0601112

Outlook -

¥ Experimental issues (some are common
with the other top physics measurements):

% b-tagging and charge identification 0%k
% jet algorithm (Durham-algorithm, kt- algorlthm etc )

% luminosity measurement
% refinement of the current analysis

¥ Theoretical topics :
% theoretical uncertainties (QCD, electroweak corrections)

% CP violating observable
% new observables, new ideas (e.g. more angular correlation)!

Y. Kiyo, E.K. in preparation



Result : sensitivity of ILC to th
form factors

Coupling LHC [3] ete [
L=300f'! L =300fb""
PP =1080
| +0.17 +0.007
| ReF;, | 017 | 0.007
+0. +0.008
| ReF7, Q32 | 0.008
| +0.17 +0.008
L ImF,, 1 0.17 1 0.008
| Im 2 +0.035 +0.015
! 2A 1 0.035 1 0.015

Table 5: Sensitivities achievable at68.3% CL for the top quark magnetic and electric dipole
form factors £, debned in Eq.1, at the LHC and at for a linear e* € collider as published in
the TESLA TDR [ 8]. The assumed luminosity samples and, for TESLA, beam polarisation,
are indicated. In the LHC study and in the TESLA study only one coupling at a time is
allowed to deviate from its Standard Model value. The sensitivities are based on statistical
errors only



