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Distribution of variable ntrk and jete. We choose them to optimize the flavor

tagging performance for Z sample in last talk.

Reconstructed algorithm: Vertex Finding, Jet Clustering and Jet Vertex Refiner.
http://indico.ihep.ac.cn/event/6877/contribution/8/material/slides/0.pdf
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Introduction — comparison

For b tag, the improvement of
c jet and light jet rejection
power is around 20%-50%
and 10%-35% respectively
versus the signal rate from
0.6 to 0.92.

For c tag, we can improve
about 10%-20% for b jet
rejection power. The
improvement for light jet
rejection power can be
negligible.
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Checking performance with Higgs sample

nnh_bb.01.001.slcio nnh_bb.01.059.slcio nnh_cc.01.017.slcio nnh_cc.01.075.slcio

ZpOl e_m_co_bdt - CIGSS - C nnh_bb.01.002.slcio nnh_bb.01.060.slcio nnh_cc.01.018.slcio nnh_cc.01.076.slcio
. nnh_bb.01.003.slcio nnh_bb.01.061.slcio nnh_cc.01.019.slcio nnh_cc.01.077.slcio

VQ’Q’ x "'l nnh_bb.01.004.slcio nnh_bb.01.062.slcio nnh_cc.01.020.slcio nnh_cc.01.078.slcio

zpo.l e- -Ce-bdt * wel ghts * 1 nnh_bb.01.005.slcio nnh_bb.01.063.slcio nnh_cc.01.021.slcio nnh_cc.01.079.slcio
nnh_bb.01.006.slcio nnh_bb.01.064.slcio nnh_cc.01.022.slcio nnh_cc.01.080.slcio

poI e_m_co . rOOt nnh_bb.01.007.slcio nnh_bb.01.065.slcio nnh_cc.01.023.slcio nnh_cc.01.081.slcio
nnh_bb.01.008.slcio nnh_bb.01.066.slcio nnh_cc.01.024.slcio nnh_cc.01.082.slcio

ZpOl e_v@@_(:l_bdt - CIGSS - c nnh_bb.01.009.slcio nnh_bb.@1.067.slcio nnh_cc.01.025.slcio nnh_cc.01.083.slcio
- nnh_bb.01.010.slcio nnh_bb.01.068.slcio nnh_cc.01.026.slcio nnh_cc.01.084.slcio

nnh_bb.01.011.slcio nnh_bb.01.069.slcio nnh_cc.01.027.slcio nnh_cc.01.085.slcio

po]' e—m—c 1—bdt . welghts S xml nnh_bb.01.012.slcio nnh_bb.01.070.slcio nnh_cc.01.028.slcio nnh_cc.01.086.slcio
nnh_bb.01.013.slcio nnh_bb.01.071.slcio nnh_cc.01.029.slcio nnh_cc.01.087.slcio

ZpOl e_m_CI . f'OOt nnh_bb.01.014.slcio nnh_bb.01.072.slcio nnh_cc.01.030.slcio nnh_cc.01.088.slcio

nnh_bb.01.015.slcio nnh_bb.01.073.slcio nnh_cc.01.031.slcio nnh_cc.01.089.slcio

zpo]_e voo _c2 bdt_class_c nnh_bb.01.016.slcio nnh_bb.01.074.slcio nnh_cc.01.032.slcio nnh_cc.01.090.slcio

nnh_bb.01.017.slcio nnh_bb.01.075.slcio nnh_cc.01.033.slcio nnh_cc.01.091.slcio

4 nnh_bb.01.018.slcio nnh_bb.01.076.slcio nnh_cc.01.034.slcio nnh_cc.01.092.slcio

ZpOl e_m_cz_bdt . Wel ghtS - Xm1 nnh_bb.01.019.slcio nnh_bb.01.077.slcio nnh_cc.01.035.slcio nnh_cc.01.093.slcio
nnh_bb.01.020.slcio nnh_bb.01.078.slcio nnh_cc.01.036.slcio nnh_cc.01.094.slcio

zpol e vlo _cZ.root nnh_bb.01.021.slcio nnh_bb.01.079.slcio nnh_cc.@1.¢37.slcio nnh_cc.01.095.slcio
- - nnh_bb.01.022.slcio nnh_bb.01.080.slcio nnh_cc.01.038.slcio nnh_cc.01.096.slcio

.slcio nnh_bb.01.081.slcio nnh_cc.01.039.slcio nnh_cc.01.097.slcio
.slcio nnh_bb.01.082.slcio nnh_cc.01.04@.slcio nnh_cc.01.098.slcio
.slcio nnh_bb.01.083.slcio nnh_cc.01.041.slcio nnh_cc.01.099.slcio

zpole_v@0@_c3_bdt.class.C
ZpOl e_m_c3_bdt - wei ghts . xml .slc?o nnh_bb.01. .slc?o nnh_cc.01.04z.slc?o nnh_cc.m.loe.slc’:m
.slcio nnh_bb.01.085.slcio nnh_cc.01.043.slcio nnh_GG.01.001.slcio

ZpOle V@@ C3 root nnh_bb.01.028.s1cio nnh_bb.01.086.slcio nnh_cc.01.044.slcio nnh_GG.01.002.slcio
- — . nnh_bb.01.029.slcio nnh_bb.01. .slcio nnh_cc.01.045.slcio nnh_GG.01.003.slcio

Weight files created by training

vvH sample
of Z pole sample

Then we will check the performance with Higgs sample.
90k events (30k for bb, 30k for cc and 30k for GG) are used.
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Checking performance — rejection power
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Rejection power for different signal rates, the ref (black line) corresponds
to the default weight files and the dots is corresponding to the weight files
after adding jete and ntrk.
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Checking performance — comparison

Comparison of rejection
power for b tag and c tag
respectively.

The performance become
worse compared with the
default result except the light
jet rejection power for c tag.
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Training with Higgs sample

bb-nnh.root 200k entries

cc-nnh.root 200k entries
GG-nnh.root 200k entries
ss-nnh.root 198k entries

In vvH sample, the light jet will consist of gluon jet, which is
different from Z pole sample.
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Training Higgs — bb, cc and ss
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Rejection power for different signal rates, the ref. (black line) is for
default variables and the dots is the result after adding jete and ntrk.
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Comparison - bb, cc and ss

The performance is similar
with Z sample.

For b tag, the improvement is
around 10%-25% when signal
rate is large than 0.7.

For c tag, the improvement is
much less than b tag.
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Training Higgs — bb, cc and ss+GG
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Rejection power for different signal rates, the ref. (black line) is for
default variables and the dots is the result after adding jete and ntrk.
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Comparison - bb, cc and ss+GG

The improvement is not
obvious compared with the
case for bb, cc and ss.
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Training Higgs — bb, cc and GG
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Rejection power for different signal rates, the ref. (black line) is for
default variables and the dots is the result after adding jete and ntrk.
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Comparison - bb, cc and GG

For b tag, the improvement
can be negligible.

For c tag, the improvement
for b jet rejection power is
around 10% and for light jet
rejection power it is around
10%-25%.
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Summary

® Flavor tagging performance of Higgs sample is different from
Z sample with the same training result.

® Variables jete and ntrk are sample-dependent.

® Flavor tagging (especially for b tag) performance may get
worse when light jet consists of gluon jet.

® Gluon jet is similar with b jet. ¢
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Training with vwH sample

bb-nnh.root _ . _ . .
cc-nnh. root In vwH sample, the light jet will consist of gluon jet,

GG-nnh. root which is different from Z pole sample.

ss-nnh.root

trkldosig trkZdOs{g trkiz@éig trk2z0sig ifklpt_jeté trk2pt_jete jprobrSsigma jprobz5sigma
d@bprob d@cprob do@gprob z@bprob z@cprob z@qgprob nmuon nelectron trkmass

trkld@sig trk2d@sig trklz@sig trk2z@sig trklpt_jete trk2pt_jete jprobr jprobz

vitxlenl_jete vtxsigl_jete vtxdirangl_jete vtxmoml_jete vtxmassl vtxmultl vtxmasspc vtxprob
ddbprob d@cprob d@qprob z@bprob z@cprob z@gprob

trkmass nelectron nmuon

trkld@sig trkZdOs{g trkizOéig trk2z0sig ibklpt_jeté trk2pt_jete jprobr jprobz
vitxlenl_jete vtxsigl_jete vtxdirangl_jete vtxmoml_jete vtxmassl vtxmultl vtxmasspc vtxprob
lvtxprob vtxlenlZall_jete vtxmassall

trkld@sig trk2d@sig trklz@sig trk2z@sig trklpt_jete trk2pt_jete jprobr jprobz

vixlenl_jete vtxsigl_jete vtxdirangl_jete vtxmoml_jete vtxmassl vtxmultl vtxmasspc vtxprob
vtxlenZ_jete vtxsigZ_jete vtxdirangZ2_jete vtxmomZ_jete vtxmassZ vtxmult2

vtxlenlZ_jete vtxsiglZ_jete vtxdiranglZ_jete vtxmom_jete vtxmass vtxmult

1lvtxprob
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Training — comparison
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Rejection power for different signal rates, the ref. (black line) is corresponding
to Z pole sample and the dots is the result of vwH training.
Default variables are used in these 2 cases.
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Variable distribution of Higgs sample
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Variable distribution of Higgs sample

jete jete
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Variable distribution of Higgs sample
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Variable distribution of Higgs sample
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