A status of
electroweak/QCD radiative
corrections on a top quark pair
production
at the open-top region
Kurihara, Y. (KEK)



Contents:

Introduction ) R
Processiere-—tt —>bbffff @ ILC (Vs>500 GeV)
Full O (a) electroweak corrections w/ beam polarization effects

Higher order re-summation of the photonic effect
(Radiator method)

QCD corrections on the top quark production and its decay
Summary



Introduction



Introduction

Threshold : M;, I'; measurements
Open top : Precise measurement

#diagrams W
Tree ~ 3,400
Loop ~ 90,000




Introduction

Threshold : M;, I'; measurements
Open top : Precise measurement

Form Factors

BSM

#diagrams W
Tree ~ 3,400
Loop ~ 90,000

P. H. Khiem, E. Kou, Y. Kurihara, F. Le Diberder, Probing New Physics using top quark polariza-

tion in the eTe™ — ¢t process at future Linear Colliders, 2015. arXiv:1503.04247.



Introduction

Narrow width approx.

Double-pole approx.

#diagrams #diagrams
Tree ~ 4 Tree ~ 2
Loop ~ 150 Loop ~ 80



Introduction

Narrow width approx. [RISSTSISRs

Double-pole approx.

QCD
corrections

#diagrams #diagrams
Tree~ 4 Tree ~ 2
Loop ~ 150 Loop ~ 80



Introduction

e epr—>TT-bar

top(L)

Top Pol. =
op o top(L) + top(R)




Narrow width approx.

Double-pole approx.

#diagrams #diagrams
Tree ~ 4 Tree ~ 2
Loop ~ 150 Loop ~ 80



O(a) ELWK
corrections



O(a) ELWK correction

Total cross sections
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O(CI) ELWK correction 0 = (CTNLO — JTree)/UTfr-ee
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O(a) ELWK correction

Angular distribution
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O(a) ELWK correction
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ISR re-summation

The LSRcorrectiongives

amaincorrection Tree+ISR

e
oo

=
o

o
Q-
-
9
= 1.
o
Q
W
W
W
O
-
o
©
o
l_

=
-

=
o

=
(=]




ISR re-summation
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ISR re-summation
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ISR re-summation
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ISR re-summation
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ISR re-summation
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ISR re-summation
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ISR re-summation

Improved

Imroved Born Dol
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ISR re-summation
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QCD Correction

Total cross sections w/
a QCD correctionon a




NLO Cor'r'eCTion | ete” =t and ete” — WTW —bb
w/ double-pole approx. "
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correction w/ double-pole approx.

eTe™ = tt ete™ — WHW=bb
Vs [GeV] olOlth]  oNOTfh]  K-factor oOlth]  oNLO[fh]  K-factor
) y 1+1.4% ) +0.4%
500 548.4  627.47La% 114 600.7  675.1704% 112
800 253.1 27097054 1.07 310.2  320.7Fp L% 1.03
i +0.7% +1.1%
1000 166.4 17597000 1.06 217.2 2216100 1.02
¥ +0.6% y +0.7%
1400 86.62  90.66705%  1.05 126.4  127.9707% 101
/ +0.5% y +0.4%
3000 19.14 19.87_0.2% 1.04 37.89 37.63_0_9% 0.993
Vs = 800 GeV Vs = 1500 GeV
P(e™) P(e™) o Olth]  oNO[fh]  K-factor o Olth]  oNO[fh]  K-factor
0% 0% 253.7 272.8 1.075 75.8 704 1.049
. —80% 0% 176.5 190.0 1.077 98.3 103.1  1.049
B.C. NeJad' etal., 80% 0% 176.5 190.0 1.077 53.2 55.9  1.049
JHEP12 (2016) 075 [N 420.8 4522 1.074 124.9 131.0  1.048
—80%  60% 510.7 548.7 1.074 151.6 158.9  1.048
80%  —30% 208.4 224.5 1.077 63.0 66.1  1.049
80%  —60% 240.3 258.9 1.077 7.7 76.3  1.049




NLO QCD correction w/ double-pole approx.

ete” = ptvue b, Njgws = 2, V& = 800GeV ete” = ptvue vbb, Njews = 2, & = 800 GeV
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NLO  correction for topdecay

Semi leptonic

Hadronic

L. Oggero, Ph.D thesis



Summary:

» Numerical precision of Full ELWK correctionunder controlled ™ 2(0.1%)
« Corr.(Full)="10% mainly comes from ISR,

- “pureweok correction’<™ 4%

« 72-loopISReffectissmall <0.5%

» @CDcorrections are stillimportant,




