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Introduction

Theory

The top quark 1s the

The top decays before hadronization: correlation between angular
distribution of the decay products and the spin of the top =

The aim of this study i1s to of the top quark
with y and Z boson via the

ZN
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Introduction

Hadron collider or Linear Collider ete-?

Protons are
for partons

Partons are not polarised

Protons: - Lot of
jets. Significant background
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Electrons and positrons are

= 500 GeV in ILC

Beams can be polarised

Electrons: - Negligible
bakcground
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Introduction

International Linear Collider (ILC)

This study is done in the case of the ILC 2>

The center-of-mass energy:

Luminosity: = 5 x108 pb'! (estimated for 4 years of running)
Beams are : P(e) = £ 80 % P(e™) = = 30 %. This allows to double our
observables using and polarisations
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BED

The International Large Detector (ILD)

The ILD i1s one for the ILC

The detectors are optimized for

Performance:
O Vertex o(d,)=|5® pLT \/slloﬁ] um

i o(p.)/ p, =210 p, @
O Tracking (pr)/ Py pr®a

a =1-10" (multiple scattering)

O Calorimetry [ 3\?_%
E
Eand p, in GeV‘
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Analysis

Analysis

The analysis is done on the events where one of the tops has a

tt — (bW)(bW) — (bqq)(blv)

We use the of the to know the charge of the
The 1s done with ILD detector (Mokka + Whizard software)
The 1s based on the Particle Flow Algorithm (Pandora) and

has been done recently with Marlin on the data
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Analysis

Observables

Total cross section (o)
The Forward-Backward Asymmetry (A .,)
Helicity angle (0, )
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Analysis

AFB

The Forward-Backward Asymmetry

N,,(cosf>0)-N, (cosd <0)
Apy=—"-=>——"" "+ -

N,,(cos0>0)+ N, (cosd<0) -1 <App<lI

The of the 1s the one
of the

For t we change 6 to
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Analysis

Results for Agg

Top direction

= +
— e_L eFi
—— e €
—— Reconstructed
Generator Whizard

We can see a clear for
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Analysis

Where does this migration come from?

There are two ways to reconstruct the top:

t, =W+

t,= W +
As we don’t know the sign of the reconstructed b-jet, about of
the times we combine the W with the to create the top
quark.
This gives a of the reconstructed and produce
the
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Analysis

How to cure migration? XZ strategy

2 2 2 2
— 174 E, — 250 E; — 68 cosO,,y — 0.23
OEtop Ocosbpy
Chi distribution
If we on we the

Mean 32.59

number of

No 2 cut:
Efficiency: 70%
*Apg(reco) = /Agpg(true) =

v? < 30:
Efficiency: 38%
* Apg(reco) = / Agg(true) =

200
x2
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Analysis

Final results for Agg

Top direction

—— €. €f

—egel

— Reconstructed
Generator Whizard

The for left-handed electrons
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Analysis
Helicity angle (6,

In the rest frame of the top, is the angle between the initial
direction of the top and the lepton.

We mesure the momentum of the top
and then we make a
to the to obtain
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Analysis

cos0,,; distribution

The (1) of the distribution
gives the of 7/, and 7, in
the sample.

coshel
- At
e_L eFi
eR eL
Generator - Whizard
— Reconstructed

Leptons not well isolated in the
jet: lower energy
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1 dl' 14 Mcosthe
T dcosby, 2

M=1fortg N=—1 fortg

On a large part of the range
the distribution 1is
, even
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Extraction of the Physics

We have
IO P(¢)=+80% P(e*)=-30%
AR P(e)=-80% Pe*)=+30%

So, we have

o(+) Ap(+) A,H) (+=¢)

o(=) Ap(=) A,(=) (-=¢)
With these 6 observables, we can obtain the following
quark

T Ay () Ay (+) (+=e;>}$ By, % B
Fy FL FL

0(=) Ap() A=) (-=¢)

always because of the gauge invariance
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of the top
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Results

Summary of the results

Observables e'Le"'R e‘Re+L
964 + 2 489.0+ 1.5

0.307 £ 0.003 0.447 £ 0.004
-0.45 £ 0.008 0.58 £ 0.0012

SM Value | LHC 300 fb-1

+0.043
+
0.041 + 0.004

+0.34
+0.008
-
+.079
.0.091 +0.0045

+0.0016
+0.0040
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Results

LAL/IFIC preliminary results

Uncertainty
(log scale)

-1
10

1VY 1VZ 1AZ

Preliminary estimation of the
precision we can reach
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2VY

19

2VZ
Couplings

(preliminary)
Vs = 500 GeV, L = 500/fb
P(e’) = 80%, P(e")=30%

(hep-ph/0601112)
14 TeV, 300/fb
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Conclusions

Conclusions

Three observables are of particular interest: 0, Aggand 6,
For Agg the migrations are understood and can be removed by a cut on x 2
The helicity distribution is studied and seems more robust to probe new physics

Polarization allows to disentangle y and Z couplings
LC reaches accuracies one or two orders of magnitud better than LHC

The final results will be included in the DBD of ILC (coordinated by M.Peskin)

DBD: Detailed Baseline Design (first draft will be presented in early 2013)
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Thanks for your attention
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Backup

BACKUP SLIDES
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Analysis

Where does this migration comes from?

electron beam:

electron beam:

The W is emitted into the The W is emitted almost at

flight direction of the top

togheter with a soft b rest togheter with a hard b
In the case is the In the case it 1s
to
reconstruct the top to reconstruct the top
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Distributions. o(-) (e, e*y)

Leptonic top mass Etop total

Entries 396596 Entries 396596

176 Mean 235.8
Mean RMS 29.34

RMS 27.74 : :'; 2/indf  4.022e+07 /30
i1 | Constant 2.479e+04+0.5

2 + P
. ¥? / ndf 8.04e+06 /8 Total b-jets i L | Mean 2414+ 0.0
—— Right b-jets i Constant 2.692e+04+ 0.5 — Right bijets i/ || Sigma 17.15+ 0.00

Wrong b-jets Mean 1732+ 0.0 —— Wrong b-jets

Sigma 12.21+ 0.00

IIII|IIII|II»-"‘-IIII||III|NIIT

150 200 250 300 50 100 150 200 250 300 350
Reconstructed M,, (GeV) Epeam(GeV)
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Distributions. o(-) (e, e*y)

Rest frame of top Angle W-b

Entries 396596 Entries 396596

Mean 70.47 _ Mean 0.01399

— s 29 RMS 0.4296
i RMS 21.45 I
1| —— Wrong b-jets y2/ndf  5858e+05/ 14
: %2/ ndf 3.907e+06 / 3 —— Right b-jets oo

Constant 9587 + 0.4
Constant 3.571e+04 £ 0.7 Wrong b-jets

Mean 0.2312+ 0.0000

Mean 68.19 +0.00 i Y| sigma  0.1696: 0.0000

Sigma 6.858 +0.000

J““‘"‘ I B R \II|III|II\‘III|III|\\I|III|III|III|IIT

150 200 250 -08 -06 -04 -02 0 02 04 06 08 1
E, at rest frame of the top cos6,,

OO
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Backup

Particle Flow

(a powerful tool to measure the energy of the jets)

Measurement of the in the tracker > charged
component of the jet

Measurement of the _= total energy
measured in the calorimetry — energy of the charged particles in the calorimeter.

O,/ E= 0% (E en GeV)

JE

Great granularity of the calorimeters

Calormeter (Silicon-Tungsten)
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Backup

Comparison LHC vs ILC

ATLAS ILC use
oy /E (jets) 60 % /NE 30 % /\E Jet energy
Apr / Pt 410 p. ®a 2107 p. @ muon-momentum
(charged track) Pr Pr=a (electron at ILC)
O'(do) (impact 11® i 70 m .
parameter) [ o u oy um b-tagging
Magnetic field 2 Tesla 3.5 Tesla -

(ppand E in GeV)
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