Tagging b-jets in bbHspsy — 77
with the CMS dectector
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e M55M Higgs prodnetion dominated by g — WH o

S
e B-hadrons can be identified
® Signilicant backpronnd snppression possible by requiring
a trjet in the event
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Mass reconstruction from the measured leplons

s e o s LT
and missing transverse encrgy B

A Dbtageing efliciency of ~18 % s obtaiued
fur MiHgrey and a redioction factor of ~ 100
against. the £ 4% — 77 background

Mass resolution is expected to be ~25%: and it
is highly sensitive to the quality of the £
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Jet reconstriction

60

Jel pl(GeV)

e reconsbructlon arvund an 1n1t1ator Ciﬂ:l'_'lril.l]ﬁTQl' I."F“

cell pr > 3 GeV
cone 0.7
& =oft jeta - reconstruction difficnlt

e rec. efficiency tunction of jet pr, n
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Track reconstruction

Several Lens wselul tracks fevent = 500 hits
~ G000 hits in the tracker at low luminosity (107
~ 40000 hits at high luminosity {1034}

Tracks reconstructed using Conpection Machine - Forward Kaliman
Iilter {CM-FKF)
Simplificd tracker model; the tracker is considered as o sel of

siurtaces (layers)
FRE:
¢ lirst stagn - preselection (seeding) to reduce combinntorics, cx-
ploits high 3D precision of pixels and {wenk) primary vertex
constraint
¢ second stage - Kalman filter algorithm initiated from the speds
'
e global and efficicot wack Onding
& ctarte the reconstruction from outor 1:15-*{:1‘[—;
e slow, Lherelure after FRKF

s wim to reconstruet tracks not reconstructed by FKL

Decondary vertex reconstruction
e (zlobal vertex finder (GVE)

® all possible 2-irack vertices are created hy pairing good quality
tracks

& nearby vertices merped

s other candidate tracks attributed Lo the seeds

e optimal mateh between tracks and vertices searched
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b-jet identification

Dijet events generated by PYTITTAG

and within a certain » interval
& bb, o7, light qnark and gluon jets

Detector response simulation by CMSIM118 [Geants)
CM-I'KT for wracks, minimum sclecetion criteria

e irack pr > 0.7 GeV

® at least 6 hits/track

e at least 2 pixel huls /Lrack
. I?r’:.‘i’-rﬁ-lj < 10

GVF uscil o reconstruct all vertices

inside the jetcone
Significant track defined by

s min allowed g,

e ip< 2mm

& min track pr allowed

e number of hits/track

e numbor of pixhits /track
o fit cuality x° /1.y < &

[F twor o o :ui;_;nifir ant tracks - _j::-t t;:lggﬁq[ as a |:—I:n;-'

A I;{;:'nr'_[.]uuﬁ' F{:glf,'r..':.-]'t-'!, - j 2*13: ete.

Problems: I? not very simple /robust, 2*3 diverpes al large 15 or bw

£r

s each event contains exartly twa jets with about the nominal I

The tagging algorithm counts the numhber of significant tracks
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Tagging efficiency and mistageing probability as a
funetion of jet p, and 1. Constant cuts for track
quality control sip> 2.3, py > 0.9 GeV_ 6 hits.
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Impact parameter tagping - cemnting significant
tracks within a cone of 0.7 around the jet axis

A track i defined as a significant track if
o At least 6 hits/track, two of them pixel hits
e At least 2 tracks within the cone
¢ Track ip < 2mm
e Track sip (ip/err) = x (signed)
e Track p; > y GeV
* x/ng<b
A jet is defined as a b-jeb 1if at least 2 significant
tracks within the jet cone
By chaneing the criterin for the track signifi-

cance one can change the b-tagging efficiency and
mistagring rates of the light quarks.

Reconstructed vertices used for secondary vertex
tagging

Using sip eut 2.3 end p, cut 0.9 GeV for 20 GeV
jets at 1.4< || <20
Ip | vertex |iporv ip and v
b-tagging eff. | 0.31 0.54 0.58 0.25
c-tagging eff. | 0086 | 0.17 0.19 0.068
I-tagging eff. | 0.014 | 0.051 | 0.059 | 0.0058
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High luminosity

< 17.3 > events/bunch crossing
pile-up - mare hits in the tracker and calorimeters

® noise - energy resolution decreased
» more combinatorics for the tracking
» sharced luls
= cllicicney dropped, at the same time background inercased

= harder cuts [or signilicant track sclection

= the efficieney 15 dropped even more

For 20 GeV jets in the barrel region the tagging clliciency
drops from 43% (low lumi) to 26% (high lumi) while keeping the
impurities at ~ 1 % level. In the barrel-endeap trunsition region
the drop is even more severe.

dijets 20 GeV 60 GeV
00 zn<=12 ip iptv | ip | ip+v
bl 0.43 | 0.30 | 0.45 | 0.48
i 0.0099 | 0.012 | 0.011 | 0.010 |
b (pileup) | 0.26 | 026 | 0.32 | .42

uii (pile-up) [ 0011 | 0011 (0011 | 0011 |
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Conclusions

s o tagging efficiency better than 30 % is achiev-
able while keeping the gluon/light quark jet
mistagging rate at or below 1%

e the tagging efficiency is very pr, n dependent

s the tagging efficiency for soft jets may drop

in the high liminnsity environ-
ment
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