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Outline

-Motivation

-Analysis Flow

-Weighting by Matrix Element
-Production Angle

-Ay for ttbar, An for leptons asymmetry



ttbar Production & Decgy
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Categorize ttbar events into 3 decay types according to W decay mode



Production Angle of top quark (V)

assume “ V7 coupling

-spins in the initial state face in same direction

-spins in the final state also tend to face in same direction
when they are relativistic

-ttbar don’t have favorite direction




Production Angle (I + A)

assume “V + A ” coupling

-proton direction is favored for top in both casesof V + A
—>”Positive Forward — Backward Asymmetry ”
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Analysis Flow

Determine ttbar’s spinors from flight direction of a lepton

¥

Calculate the Matrix Elements of V, V-A and V+A coupling

$

Generate events put event-by-event weight of

$

Evaluate the ttbar Asymmetry from the distribution of the
Ay, An, distribution of flight direction of lepton

Kota Kasahara will talk

qu|imv,VJ_rA|2

qutt|5mV|2
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Generate I/, V + A Events

We use MC events of qgbar->ttbar in ttop25, where spin correlation
is not taken into account. (correspond to quttlﬂﬁvlz)

2
Zqq| My y+al
Zgqtt| My |?

Ny « (quy“uq)(ﬂty”vf)
Myra < (Tzv* (1 £ v>)ug) @y (1 £ y>)vp)

¢ —Q03X¢
where u; = N; (acgtq')t) , Vg = Nf( P )

- put event-by-event weight of

ich- 07
e 1/ 2c0s 2L

92> , X0, 1) =

e‘d’i/zsin?l

i 0
—e™'P/2cos

with ¢.(67, ¢7) = (

- N
—e“pl/ZSln?l

ttbar’s spinors are determined from flight direction of leptons,
and we can calculate ME using them at event-by-event
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Production Angle of Top quark

V+A V-A
Production Angle V+A | Production Angle V-A |
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An for leptons

V+A s V_A.{)+
t,_—~» ~ j { _
L:> > < :>_q L<: > <€ <“:|7q
P~ |

An asymmetry for leptons

in case of V+A, A(An) inheriting from A(Ay,) is enhanced
in case of V-A, A(An) inheriting from A(Ay,) is suppressed
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Ay and An distribution
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Ay , An Asymmetry

A t . N_|_ - N_
symmetry = N+ N
—0.002 0.538 0.541
+ 0.003 + 0.002 + 0.002
An 0.001 0.722 —0.095
+ 0.003 1 0.002 1+0.002

MC.Stat.Only

for V+A, A(An) is enhanced,
for V-A, A(An) is suppressed

Same positive A(Ay) in both cases of V+A and V-A
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Production Angle after E.S.

Event Selection

leptons; P, = 20 GeV , |n| <
bjets; P, = 15 GeV, |n| < 2. 5
MET = 20 GeV
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Ay and An distribution after E.S.

V+A

V

}mlh ¥_topidity of lepton Vwa'l'l'ball

Entries 210440

6000 Mean 0.00224
C RMS 0.7024
5000
4000;
:mnn:—
2000:—
1uuuf—
0:...‘|‘...|‘. clen
5 4 3 2 1 0 2 3 4 5
Ay
delta Eta of lepton VwoTTbar Entries 21 0440
C Mean 0.001576
5000
- RMS 0.7606
4000}
3000:—
2000:—
1000}
LR —

}delln Y_topidity of lepton V+A

Entries 210440

5000

4000

3000

2000

1000

4500

4000

C Mean 0.2682
5000 RMS  0.6229
4000}

3000:—” A

- “+” bias

2000:—

1000:—
0:...‘|‘.‘.| ...... lnnnnllnnns
5 4 3 -2 - 2 3 4 5
Ay

delta Eta of lepton V+A Entries 210440

F Mean 0.4712
45"“;_ RMS 0.6661
4000
3500
3000~
2500F
20005
1500E
1000
500

% he !;||10An

3500

3000

2500

2000

1500

1000

500

V-A

“h[hmwﬂhmmWAl Entries 210440
i Mean 0.5634
L RMS 0.6454
E I(+Il bIaS
0:||||||\|\|||||
5 -4 -3

delta Eta of lepton V-A Entries 210440
= Mean -0.006023
_ RMS 0.7172
E.\I..\..I\. vl b by
910 8 6 -4 4 6




Ay and An Asymmetry after E.S.

A t . N_|_ - N_
symmetry = N+ N
—0.003 0.332 0.614
+ 0.004 1+ 0.005 + 0.004
An 0.000 0.517 —0.001
+ 0.004 + 0.004 10.005

MC.Stat.Only

for V+A, A(An) is enhanced,
for V-A, A(An) is suppressed

positive A(Ay) in both cases of V+A and V-A
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Summary

-can be measured “POSITIVE” A(Ay) if V-A or V+A coupling
-can be measured “POSITIVE” A(An) if V+A coupling
(for V-A, A(An) is suppressed)

Plan

-take into account the detector acceptance






(cosB,, cosB,) distribution

\Y V+A V-A

V current witohoutTTbar ‘

Vqqtt

Entries 625966

Meany 0.2404

RMS x

0.5258

RMSy 0.5257

colco1 vi

Entries 625966
Mean x  0.2333

colco1

625966

Entries

Mean x -0.004775
Meany 0.004107

, via

‘cose

Mean x -0.00405

Meany 0.003825

10004

Entries 625966
Mean x -0.2885

Meany 0.2913

0.5005

0.499

a VmA on heam base

cos0 cosi v

Entries 625966 | |
Meanx 0.2003

ia VpAon beam base

cos0 cos1v

625966
Moan x0.0009848
Meany 0.001044

Entries

0.5775
0.5773

a V w.o. ttbar on beam base

cos0 cos1 v

Per
e
WAt
WA

17

-History of Universe @Fermilab-



Fit
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(cosB,, cosBy) distribution after E.S.
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top spinor

for top
{7, (1 — v uHu, v* A — vy = =2, (1 + y>uSHor (1 — yuy)

(o0, R _ (Pt __(0) b X +
vl_Nl< Xil) ul—Nl(O_-z\¢l) ut—(o) vt— Xf E

= 20, (1 + v u§}{(io7)" (1+ 0 1) )

N W
|
for anti-top, similarly A ZAS t
= 2{up (1 + ¥>)uS H(io29)T(1 + 0 - ) x} = lepton
oQ
If take the quantizing axis of top along with e -
the lepton flight direction QQ\?’(\ 0
1+a-?=1+0-Z:1+a=(2 O) &\0
7\ 0

b =Xt = ((1))




Rapidity; y = tanh™? (

PZ)
E

Z(eE +e f
Ay = —5 B,
eE —e E

same direction of proton’s; P, > 0 - Ay > 0

against direction of proton’s; P, <

05 Ay <0

Pseudo Rapidity; n = —Intan (g)
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