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Disclaimer:

Will concentrate today mostly on studies
at 500 GeV

There are studies at 1 TeV going on with fast
simulations



1. motivation

... left for Jenny's talk later this afternoon
... or look at the slides of last week's
top physics workshop

http://events.lal.in2p3.fr/conferences/Top-Quark-Physics/Contacts.html
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Elements of top quark reconstruction

e By far dominating decays: All-hadronic (46%), semi-leptonic /
lepton+jets (45%, 30% w/o 1)

® try to avoid decays into T, increased uncertainties from additional neutrino

lepton ID

missing energy

tracking

positron

t electron
'\-;/'/\{_l_

reconstruction,
global event

reconstruction

E 4 jets, isolated lepton I

Nice illustration stolen

Uses all aspects of LC detectors! from Frank
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2. Top mass

Will be taken in charge by MPI group for DBD
New information and result of meeting at KILC12
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Reminder: Top mass LOI

Chi2Fit over limited mass range

£1500...,_,,...,..:|. % — —r———r—
C [ g bag 5 - = : 1
s | b) baq baq 100fb @ 600 b) bag b 100fb”"
LL B 1 w
1000} -
' ' 400 -
e § ) 200 '
—--**F":":'T'.'.‘:“ b s T_”:“_._"‘:.:: _M_._a_u_. Ln i ‘HE
?O[} 150 200 250 ?00 150 200 250
m,,/ GeV m,,,/GeV
Miop = 175.00 £ 0.11 GeV Miop = 175.25 = 0.14GeV
Tiop = 1.58 £ 0.07 GeV Top = 1.56 + 0.09 GeV

Errors are statistical only
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Cleaning the tt sample — Analysis as conducted for CLIC(_ILD) CDR

Kinematic Fit Binned likelihood rejection
e Seven input variables (Number of

® Powerful Background Rejection for qq, _ _
particles in event, value of b-tags,

WW, ZZ L
sphericity, ...)
® Rejection of unwanted signal events: e Likelihood cut of 0.6 chosen
full-leptonic events, tau- events e Training with mderendent sample
lI-Hadronic
3 clc D T
Overall background rejection: > 99% = 10° S
Overall signal selection: Yo e

Full-Hadronic:  35% T WWZ+ZZ+qq+WW

Semi-Leptonic: 56% s

10

® Signal efficiency could be improved

® Analysis goal: clean events, not _ 0.4

06 08 1
maximized statistics Likelihood




CLIC_ILD CDR result (for CLIC_500)

Unbinned maximum likelihood fit over full range
- Combination of signal and background pdf
- Signal pdf is convolution of a Breit-Wigner and a (multi-gaussian) detector resolution

function . ; ,
Full-Hadronic 100 fb? Semi-Leptonic
< 1500 R R T Ve = -1 1] S
[ib - . (0] -
8 | /‘1 - 8 |
o ! 1 o 1000 |
@ 1000 |- — i
= = "=
E i =
@ | b ]
500 -
? ?
W 73]
58 E ok
ED ED
e R e o ¥ 2Py TR
100 150 EUU 250 100 150 200 250
top mass [GeV] top mass [GeV]

Ptop — 1334021 CeV Errors are statistical only Ptop — 155+ 0.26 GeV

Important: Analysis needs large enough statistics to determine detector resolution function
with independent sample ILD Meeting May 2012 8



3. Asymmetries
French and Spanish groups for DBD
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Traditional observables

App = Niopler ) — Niop(€r)

= = = (e” polar flip)
Ntop(er) + Niop(er)

* oftt), Agand A, :

_ Niop(cosf > 0) — Nyop(cosd < 0) —
= Niop(c058 > 0) + Niop(cosf < 0) (top direction)

AFB

* Semileptonic decay mode :

tt=> (bW)(bW)>{bqq)(b
(bW){bW)=>(baa) M—||Eu_> Gives top

Allows reconstruction charge
of the top quark

 From A and A_,, one deduces g,(t,) and g,(t.) couplings

FB’
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Reminder on AFB in LOI

Fully hadronic channel, only one polarisation mode P(e™,e™) = (+30%, —80%)

N
(]
o
o

1 = - - ™ 1 g g = = 1
Total 500fb’

Wrong charge
Combinatorial Background

t
t

...I....I....I+-...

dN/dcos6,
S
S

2000

1000

-1 -0.5 0 0.5 1
cos 6,

A% = 0.334 + 0.008
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Top quark cross section

o(tt) = 600 fb at 500 GeV with
500 fb!

— Ntotal ~ 570k events

— Semileptonic ~ 34%
Almost background free ?

— Major background = other top
channels = find 1 isolated
lepton

— WW - no b quark
— bb = simple topology

Major background : ZWW
(Z>bb) = 8 fb, same topology

— Small but needs to be

o (fb)

108

IIIIIIIIIIIIIIIIIIIIIIII

SM processes at LC

107 | -
zqq
. i .+
MK O TT
106 |i4| y,
I
- \ _."I |‘.;I/
10° 18"
l\JII \ ih
L
10‘1 W\ | R‘x\_‘___""—._‘___ )
103 L;: la'_“ ‘ N
| - -‘:‘;ZH"}'—'A_
102 | 7h _ L
1 2”
o Z\WWW
101 IIIIIIII tII{l llt[]llll
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Requirements

2 light quarks

Hadronic top =W
* tt—2>bbqqglv (I=e,n) to reconstruct
— Need at least 1 b jet (vertex) o Ae o
: : > <
— Find 1 lepton (tracking) / .
o anti top
* Method: “ .
Lz *, heutrino
— Find a lepton ) Y
— Force 4 jets clustering isolated lepton

gives top charge

— Find at least 1 (or 2) b jets

— Form the top with one b jet + 2 non-b jets left,
lepton charge gives the opposite sign of the top

ILD Meeting May 2012 13



Analysis within the ILCsoft framework

Full simulation is done with the ILD detector under
GEANT4 (Mokka software)

« Objects » reconstructed with Particle Flow
algorithm (Pandora)

Data used : samples prepared for the LOls
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Top reconstruction

Cross section and A,

Problem with the top reconstruction
Origin of the problem

Precisions reached

Conclusions and prospects

4. Results and further systematic
studies
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» 2top candidates : (b, + W) or (b, + W)

Top reconstruction

o,=7.1GeV

- ~ 25 MeV
precision on M,

* Retain candidate with minimal
2 _ 2 2 2 2 2 2
d - (Mcand_Mt) /Gmt + (Ecand_Ebeam) /OEt + (erec_MW) /Omw
4000; | _g 2500?—
3500 = .
30002— —i 2000
25000 o, = 4.2 GeV E B
- 1 1500
2000 = B
15002— —i 1000 —
1000 = -
- 3 500
500 - = :
Og S 00 180 2000 945

Reconstructed W mass (GeV)
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Cross-section and A,

o = N/(gL), L = 500fb™

After background suppression :
Efficiency = 72.7 % + Contamination = 4.6 % (mostly full hadronic top pairs)

o(tt>SL),,0. = 159.4 b
— Whizard : o(tt2>SL),,,,, = 159.6 fb (-0.1%)
— P(ee*)=(£80%, 0) 2 Ac/o = 0.39% (stat.)
A . =0.435
— A =0.37 expected... Whizard problem ?

— However, interest lies in relative uncertainty
— P(e'e*)= (80%, 0) > AA /A, = 1.24% (stat.)
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Problem with the top reconstruction

:I [ | T 1 | T 1 | [ | [ | [ | [ | [ | | | 1 I:
400 — _E-H.E+ —]
— ---E'E'L_ Angular distributions .

| L H ) ) [T LI

50 — for e, and e, events et ]
*99E" —Monte Carlo . § -
- =—Reconstructed e
300 . ki
-~ ==Background N 3

| 4 .--F ]
250 — =l —]
200 7
E.--'in.. E
150 B CAPETR LY =t —
— .__r--luf 7]

TP o =
- No migration ? ~

50 = —

0

-1 08 06 04 02 0 02 04 06 08 1

Migration : -5.2% (A.;%:) -40.4 % (A.f) 1.1 % (stat.)
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Solving the problem

d2 - (Mcand_Mt)z/Omtz + (Ecand_E
1. Isitdue to the
reconstruction ?
—> Cut on the quality of the 40
350

candidate (particle flow)
—> Efficiency in e” : x60%
—> Migration :
40% 2 20 %
1. lIsisintrinsic?

—> Effect of helicity structure
of the decays

—> Ambiguous solutions
—> Seen with partonic reco.

300

250

200

150

100

50

beam

— quality of the candidate

)Z/OEtz + (MWFGC_MW)Z/O-mWZ

II|III|III|III
— Monte Carlo
— Parton limit
— Reconstructed

“parton limit”

|IIII|IIII|IIII|IIII|IIIIL

1

— Reconstructed with cut

1]

- IIII||III|IIII|IIII|I|II|IIII| III||

1| | 11 1 1
-0.8 -0.
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On ambiguities
Ambiguities are (partially) result of V-A structure of (electro)weak interaction

Left handed b!

L//7_J\/ Particle spin /\

Left handed b! W

> Z-axXis

Fermions participate only via left handed component of wave function to weak interaction
Therefore hemisphere of b and thus of W emission varies as a function of top polarisation

For t, W, gets boosted into top direction, for t, it is emitted opposite to top direction and

is nearly at rest (for small centre-of-mass energies)
e.g. for Vs =500 GeV, E,,, = 81 GeV for t,

The « resting » W gives rise to ambiguities in reconstruction of top angle!!!
Remark: Vos at LCForum at DESY: Migrations less severe at Vs =1 TeV

ILD Meeting May 2012 20



Precisions reached

* Correction on A_;', = dominant systematic (reco. + intrinsic)

- Good PFA + b tagging are essential
- 20% correction on A_;f, requires a well tuned MC

Pe- / Pe+ ALR AFBtR
(80% / 0)

stat.error 13% 12% 14% 1.0% 1.9%

* Possible to probe some RS models with M, ~ 2.8 TeV
and up to 25 TeV in case of presence of Z’ boson

ILD Meeting May 2012 21



Systematic study with 'Perfect PFA'

... or at least with what we think would be Perfect PFA,
ILCSoft vO1-10, TrackCheater, ClusterCheater

Entries fooThetl 312878 102 /Jj ‘“m — Semileptonic top
400— - itS 05904 . /f Y Perfect PFA

= _ZBSL - , N,
350~  <LR A i ‘ o,

- —Monte Carlo : / ”WTOF’ Mass
s0ok —Eecgnstrucﬁed 1 Mﬂ %%\

- —Backgroun T = b

- op angle y "

- Perfect PFA P ang - M’M
e il
200[— i
150 TP e I [ A

: e amead o f \ Semileptonic top
100 :— ----- o 102~ / \ Perfect PFA

- ”J VTH

50— 7 B
= o ., W mass
] P Y S E R B e B o "y
1 08 -06 04 02 0 02 04 06 08 o) ol W“%%
cos(6, F L
. L il
No difference ... R .

120 140
Reconstructed W mass (GeV)

- Either no effect due to improvement of PFA

- ... or wrong application of PFA

N.B. | : A perfect PFA as reference would be a powerful tool to improve PFA

N.B. Il: LLR and LAL do have a PostDoc position to work on particle separation in calorimeters
Collaboration with group(s) of Applied Mathematics
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Sanity check with fast simulation - DELPHES

DELPHES is a fast simulation tool, capable of producing results with a “perfect
particle flow” algorithm. An ILD and SiD detector card are in preparation.

Top direction

25
—ep e/
— e e . ) .

20  Monte Carlo hain MadEvent-Pythia DELPI—LQ,ﬁi 7777777777
--------- Reconstructed

15

o—

0 B I | I | I ‘ T — ‘ I | I | T — ‘ I | I | I
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

1
cos(etop)

DELPHES matches full simulation reasonably well
Migrations of same order than with full simulation
puts influence of PFA into question
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Further ideas to control migrations

- Work in top restframe and reconstruct p* of decay lepton and b jet

Example: p* of decay lepton

10?
-at
e!_eF}r
€reL
fffffffff Monte Carlo
—— Reconstructed

10

'IIIIIIIIl\:IIlﬂlllllIllllllllJIIlIlIIJl

50 100 150 200 250 300 350 400
P’

Distribution peaks around p*=50 Gev (as expected)
- Discrepencies in tails
- However present for eL and eR -> to be better understood (at least by me)
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Introduction of observable

First studies

5. New Observable A_

KILC, April 2012 ILD Meeting May 2012
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New observable A, proposal by F. Richard

Differential decay rate in top rest frame:

1 dI' 1+ Acosty

= oty 5 with At = 1fortg and Ay = 1 for ty,

Forward backward asymmetry Ahel

tL tR
Slope measures fraction of tR,L in sample

=>Couplings of top quarks to vector bosons

Slope more robust to migration effects (to be proven!!!)

. - + - +
Define: A, , foree, and A, , for eze,

= Set of four observables
cosOhel o1, or instead of Arr Aner R, Ahel,L
to determine unknowns g~(tr),9+(tr), 9z(tr), 9z (tR)

Current result (Richard): Couplings will be much more precise than LHC300

Work in progress
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Studieson A, , |

Results with Whizard and full ILD simulation at Vs = 500 GeV
Selection as above but fully polarised beams

TopThetaHellL
N e — e;_e* Entries 153507
i — e, eBL Mean -0.1095
300=._ R™L RMS 0.5499
e Monte Carlo
;/—/ —— Reconstructed
250 Slope stable over

200

/ long range in cos 6

Region affected. .
by ambiguities
‘Wrong boost’

100|—
+ N
Soft leptons I Tt o
50—
from Taus X

0IllltJI|III|IIJ|ItllllllIJlltlllllllltJ

-1 08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1
cos(6,,)
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Studieson A, , Il - DELPHES

coshel
20— — Entries 100000
— — €r €
18 = —— e, e} Mean  -0.166
— — Monte Carlo RMS 0.5484
66— = Reconstructed
1w
] e
o= L
8— e
6— e
4 :_ """"""""""""""""""""""
2/—
0 : | | | | | | | | | | | | | | | ‘ | | | | | | | | | | | | | | | ‘ | | | ‘ | | |
-1 -0.8 -0.6 -04 -0.2 0 0.2 0.4 0.6 0.8
cos(8,,)

Migrations less prominent — Reduced polarisation flattens out
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Conclusion and prospects

Established procedure to determine top mass from LOIl and CLIC study.
Can expect improvement w.r.t. LOI

Top mass is utmost relevant parameter for physics BSM
What about threshold scan? - See also Jenny's talk

o and A, can be known at 0.4% and 1.3% statistical uncertainty
(systematics small due to large purity)

Problem in reconstructing the direction of the top

— Reconstruction needs improvements or leads to efficiency losses

— Intrinsic problem with A_;, needs excellent Monte Carlo

— A%, known with 1.2/1.4% statistical uncertainty
Study of A, A; to enter the DBD for the ILD in 2012

500 GeV and 1 TeV

New observable A, , more robust than traditional asymmetries

=> precise couplings of ttoy and Z
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Summary of MC-requests include tt bar sample —

* nunuh[1TeV]:

— nunuh signal: ~1M (2ab-1) [-0.8/+0.3]
— 2f+4f: ~60M (2ab-1): pre-selection being studie
— 6f:~0.5M (1lab-1) <«

Tomohiko 9/5/12

d

« WW]I1TeV]:

— WW->qqlnu signal ~ 4.3M (not all needed, systematics limited)

— background: 2f, 4f = ? | 2f & 4f sharing may not be an

e tth [1 TEV]: option due to pre-selections

— tth + ttz + ttbb: total 50k (4ab-1)
— 6f: ~¥1M (2ab-1) <

could be
shared

e tt[500 GeV]:

>

— all 6f: ~ 2M

 Zhh [500 GeV]:

>

— Zhhssignal: < 1M

— ZZh, ZZZ, ttqq, bbbb, Zh bkg: < total 1M

to be simulated at KEK/CC

— 6f: ~10M, probably require more stdhep!!

could be
shared

Question: Ok for top mass ppplysieansrRiaipggemple is needed3dviaybe yes




Work in the next months

... for asymmetry studies

Testing of ilcsoft vO1-13 (DBD release) against existing results
Inclusion of background (although can assumed to be negligible)

Study the influence of PFA on the migration effects. What in case of
perfect PFA? Already answered ?

The hard case: Tame migration effect by reconstruction of charge of b-
qguarks, Need collaboration with other groups of experts

More on A, if variable turns out to be as robust as expected

AFB fully hadronic (as required for DBD), LAL Student will start in June
with exactly repeating the LOI analysis

Extension of studies to 1 TeV
(Naturally) derivation of couplings

Alternative jet algorithms (lower priority, DBD analysis has to be ready
for early autumn)
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Question to ILD on asymmetries:

What weight between pure repetition of LOI analysis and
integration of 'new' knowledge?

- Semi-leptonic asymmetries more precise
(and open new requirements to detector capabilities)
e.g. B-charge, influence of PFA to be better understood
- About to establish new (better?) set of observables

In principle similar question applies also to top mass:

-> Improved fitting method
-> Discussion of threshold scan?
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5. Additional material

ILD Meeting May 2012
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o VoA wN R

Plan

Motivation
Measurement method

. Top mass

. Asymmetries

New observable Ahel

. Conclusions and outlook

ILD Meeting May 2012
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Top mass reloaded

(First analysis steps by Jeremy)

Semileptonic Top, no background

x2 / ndf 68.42 /33
L ﬂ Gamma 1.5+0.3
10000— Mean 173.3+ 0.0
B Area 7.552¢+05 + 2.800e+04
— Sigmat 5.321+ 0.074
8000 — Sigma2 25.48 + 0.93
- Delta -4582 +0.710
B Weight . + 0.
s000L— g 0.6589 + 0.0069
4000 —
2000 —
O B | | | | ‘ | ] 1 I 1 l J | l | | | l l | 1 I | | | | | | ] | |
0 50 100 150 200 250 300 350 400

Reconstructed Top mass (GeV)

KILC, April 2012 ILD Meeting May 2012

Fit of Breit-Wigner
with two gaussians

Top parameters from
BW function:

m,=173.35 +0.05 GeV
M, =1.5+0.3 GeV



The top quark and flavor hierarchy

4
* Flavor hierarchy ? Role of 3rd generation ? 103
A o 0.23099 + 0.00053 10 |
A(P) —m— 0.23159 + 0.00041 % 1 02 L
(&) 1
- k2
Az;tf —v— 0.23221 + 0.00029 2 10° | C T
A +— 0.23220 + 0.00081 E A 5
?sd X 0.2324 = 0.0012 1 0 "'.'
-2
Average o 0.23153 + 0.00016 10 ﬂ
Sin2e|§;:()t Yidof:118/5 1 0—3 e
* Top quark : no hadronisation = clean and 10°
. . W,
detailed observations 10"° Vi
i -11
* Redo measurements of A ; and A, with 10 Ve
the top
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Geography in Randall-Sundrum models

UV brane IR brane
(M) ; AS < H (TeV)
b
L
/I/jbulk | |
> y (5th dim.)

0 nR
* Higgs on IR brane for gauge hierarchy problem
* SM fermions have different locations along the 5th dimension

* Overlaps leptons — Higgs in the 5th dimension generate good

Yukawa couplings with O(1) localisation parameters
ILD Meeting May 2012 37



Top to Z couplings

« Several RS models predict modified left g,(t,) and right g,(t.)
top couplings to Z (Z-Z,, mixing, ...)

A Dg(t)/g(t)

|SM Ag(tg)/g(tR)
® Djouadi [1] 0,0 o Hosotani [2]
-34%,-1% +18%,-7%
Carena [4]

Gherghetta [3] 0.-20%
-20%,-20%
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Survey on expected results at different energies - A,

100

*Results obtained with
MadGraph/MadEvent.
>400.000 events by point to obtain

80

60

°§ / 1%o0 of statistical dispersion.
< 40 *m(t) = 173.2 £ 0.9GeV
SM
20
° 500 1000 1500 2000 2500 3000
Vs [GeV]
. New physics will alter asymmetries
3’ More discriminative at higher energies

Z’-boson

=50

-100 ‘ ‘
500 1000 1500 2000 2500 3000 3500
Vs [GeV]
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Survey on expected results at different energies - A,

100

*Results obtained with
MadGraph/MadEvent.
>400.000 events by point to obtain

80

60

°§ / 1%o0 of statistical dispersion.
< 40 *m(t) = 173.2 £ 0.9GeV
SM
20
° 500 1000 1500 2000 2500 3000
Vs [GeV]
. New physics will alter asymmetries
3’ More discriminative at higher energies

Z’-boson

=50

-100 ‘ ‘
500 1000 1500 2000 2500 3000 3500
Vs [GeV]
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Survey on expected results at different energies - A,

100

*Results obtained with
MadGraph/MadEvent.
>400.000 events by point to obtain

80

60

°§ / 1%o of statistical dispersion.
< 40 'm(t) = 173.2 £ 0.9GeV
20 SM
° 500 1000 1500 2000 2500 3000
Vs [GeV]
e New physics will alter asymmetries

More discriminative at higher energie

Z’-boson

=50

—100 - - -
500 1000 1500 __ 2000 2500 3000 3500
Vs [GEV]
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Survey on expected results at different energies - A,

50 —
— >e" beam polarization: £t80%
X
40 -
— — >e* beam polarization: £20%
?30 ———— —
£ A
<
20
10
SM
0 500 1000 1500 2000 2500 3000 3500
Vs [GeV]
50 L
p s
o -
v 2l ass =10 TeV . . .
" New physics will alter asymmetries
£ More discriminative at higher energies

20

10

Z’-boson

500 1000 1500 2000 2500 3000 3500
Vs [GeV]

ILD Meeting May2012 42



2. Measurement method

ILD Meeting May 2012
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* ILD optimised for
Particle Flow technique """
(i.e. reconstruct
every particle in a jet)

ETD

VTX
SIT
FTD

Forward components
(QD0 magnet — FCals)

SET

* 3.5 T B-field

HCal

* Performances:
* Vertexing: o, =5 um (+) 10 um/p(GeV)sin*20
e Tracking: o(1/p,;) <5.10° GeV™
e Granular calorirrllgwgeé o./E ~ 30%/VE

ng May 2012 44
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Analysis within the ILCsoft framework

Full simulation is done with the ILD detector under
GEANT4 (Mokka software)

« Objects » reconstructed with Particle Flow
algorithm (Pandora)

Data used : samples prepared for the LOls
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Efficiency (0.04 / hin)

—_

Efficiencies : angular and energetic

0.g
0.2
0.

X
0.5
0.4
0.3

0.2
0.1

l'-:llllllllI|IIII|IIII|Illllllllwlllllllgllllll:

Good efficiency with
~ full angular coverage

E....I....I....I....I....I....I.(\.:_D..I...;1:.quE

——  True muon (MC)

—— Reconstructed muon

a IIII|IIII|IIII|IIII|IIII|IIII|IIII
o

* Effiencies under control :

— Tracking worse in very forward regions

e
200

3
c
o
L

— Leptons with small energies are suppressed by isolation cuts

Efficiency = 87.9%
Contamination = 0.3%

ILD Meeting May 2012
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B tagging

* Vertex detector = measure offset, multiplicity and mass of jets
to separate b from c decays

—

II|III | I|III|III|III|III|III|II
0.9

=
—

2 “light” jets = W

% ; +'|'++++ +'|'iilll .|.++ it W ++'|'++'|"|'+ 4 H‘*ﬂ. ++++|,++ +-|-+++++|"|'|'++'|'+ +'|'|'++‘|'+++‘|'|"I'+++ ‘E h

é 0'3% Good angular coverage E ‘"&B .
07 + | 3 < \1
SE T} ! 1 = Interaction poin
;Z gr TLhL H + H J( HJ( #ﬁﬁﬁﬁﬁ %LJ[ H+ WL WL ﬁﬁH{' + ﬁﬁwﬁmﬂ#ﬁﬂr Hﬂﬂ + J[:| t tion point
0.47- imitation o agging = Jréca en _j} 4 jEtS
O.:E_ Limitati f B tagging = B decay length = highest Btag = bl
0.25— Ig2

o

1 1 I_D-zl 1 IDI 1 IO.2I 1 I0.4I 1 ID.GI 1 ID.EI L 1 1
cos(8) 47

o
oo
v b
2
L
-
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Isolation

In reconstructed events, look at the true (MC) lepton :

~ Eventsforcedto 4 jets } True lepton embedded inside a jet
— tt—=>bbqqlv: 4 jets + 1 lepton

Define :

— z=E 7

E

Iepton/ jet

— X = pi/ M,

Lepton is :

Leading (high z)
At high p;
Not isolated >

/7

—> optimise cuts on z and x,

N.B.: Note that this is based on old reconstruction flow, new s/w version allows to isolate lepton

before jet finding also on DST
ILD Meeting May 2012 48



—~ Results of isolation cuts

Leading

o
L
-
S
O
@
L
I 0.6 _
N 0.6 —]

ﬂ,:a-r"-" T

inematic limit

0.4 05
xT =pT/ Mjet

Not isolated (lepton from b)
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Red = leptons in
semileptonic
top events

Blue = leptons in
full hadronic top
events = leptons
fromb



Estimation of precisions — Study by F. Richard
Vs = 500 GeV, Pe- = +80%, Pe+ = +30%, L, = 250 + 250 fb. L,,,. = 300 fb’!

Photon axial
Photon vector rror on ly
ue+e-2012
Z axial “LHC/10
LHC numbers flom
hep-ph/0601112
Z vector
0 001 002 003 0.04 0.05 0.06

Dramatic differences

Study based on calculations using corresponding event numbers expected at ILC
Spectacular improvement by use of ‘optimal’ observables!?

Studies to concentrate on systematic effects and theoretical uncertainties

ILD Meeting May20412 50



Studieson A, Il

. Impact of selection

E (Iepton) > 10 GeV
abs(cos(theta 1)) <0.996
E miss > 20 GeV

F;E B - r
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£ E . o 225000
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10000:_ 10["]0:_ --------------
[ " gmmmmmp - T s s !
50001 5000 T e :
- T
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helicity angle cos(6,) helicity angle cos(8, )
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Top physics : LHC and ILC

* LC1pb, LHC 1nb but for gluon couplings only

* Very good s/b at ILC and energy/momentum conservation allows to
reconstruct modes with a neutrino

* Mtand 't with =50 MeV error, 0.4% on cross section
* LCunique to measure t, and t, Z couplings at % (ND>4) LHC > 10 times worse

0 N B R R R B

E i — T, t -1
L i i -
'l Lol | 8
400 | \ - =
f : 5
![ i | k:
200 F . - .
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