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How wide is the top quark?
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Objectives

* Develop an algorithm to identify and
discriminate the charge of b-jets

* Use the method to identify the charge of
experimental b-jets

 Determine the top-quark width based on the
b-jet charge asymmetry in W+b events
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Algorithm used (1%t approach)

* Jet charge is weighted mean of track
charges (transverse momentum)

Qe = qu ()" k=11
](pT)

* Formula applied with different
restrictions to obtain various variables
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Results (15t approach)
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Algorithm used (2" approach)

* Jet charge is weighted using also p;/,
p;°"and d,

* Muon charge also weigthed



Results (2" approach
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Results (2" approach)
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Multivariate analysis: TMVA

e BDT:

Background rejection

Background rejection versus Signal efficiency
IMVA T : o
1 N LI TTTT T T TT TTTT TTTT T T T TTTT T T TT TTTT] BaCRground relec“°n versus SIgnaI eﬂICIencv TMVA
E \ E g 1 iy T T TTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT]
0.9 2 C ]
C \\ ] 5 0.9 C — .
= ] L "UE ™~ ]
0.8 7 e - \ 3
o ] T 08p ‘\ ]
= \ ] 2 o07F .
= ] = = AN ]
- — > C -
0.6 - ™ - ] - \\ ]
C \ 7 3 0.6 - \ 7
05t \\ ] 05F \\ :
04F ‘ 04f \ -
oab MVA Method: ] = MVA Method: \ 3
SETTa BDT_Simple . 03 BDT ViX N\
0.2 _I 111 1111 1111 1111 | 1111 1111 1111 1111 111 111 I_ o 2 :| L1l [ L1l Ll L1l L1l [ | [ | 1111 \| 1 |:
0 01 02 03 04 05 06 07 08 09 1 “0 01 02 03 04 05 06 07 08 09 1
Signal efficiency Signal efficiency




Background rejection

Multivariate analysis: TMVA

Fisher:

Background rejection versus Signal efficiency TMVA Background rejection versus Signal efficiency TMVA
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Multivariate analysis: TMVA

e Likelihood:

Background rejection versus Signal efficiency
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Multivariate analysis: TMVA
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What to do next?

* Try to improve the discrimination (more
variables, more advanced MVA methods)

e Test the discriminator on experimental data
 Determine top quark width
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