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Outline

Focus on understanding signal properties

® Signal properties at parton level
® Jet reconstruction of the signal
® First Look at Trigger Efficiencies

® QCD background starting point
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Signal Four Quarks: bbgg

For each parton {p>=62 GeV/c
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A n>=1.4 :b-jets quite contained
in the tracker acceptance




Signal Four Quarks: bbgq

|leadlng quark p_ | . |second quark p | -
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RMS  43.15 RMS _ 37.12 pT-ordered parton SpeCtra
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Signal Four Quarks: bbqq

[most central quark 1 | !u:“m:m [second quark n | Em 2
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: 73.5%b 70.0%b parton distributions
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b (from the higgs decay) only
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Signal Four Quarks: bbqq
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Signal Four Quarks: bbgq

minimum inter quark AR hdr_4gmin
Entries 3000 .
180F Mean 1686 smallest AR between parton pairs
C RMS  0.6264
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140
e the four partons are angularly quite
: well separated.
100}~
80F In 839%,(97%) of signal events all six
cob- quark-pairs have AR>1(0.5).
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Max An
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Signal Jet Reconstruction

0

|AR,,, of GenJets to b |

anti-kT GenlJets
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Signal Jet Reconstruction
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Signal Jet Reconstruction

[ higgs di-jet mass |
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Signal vs QCD

The Starting Point : 4 CaloJets p;>5GeV

leading CaloJet

o 2-nd CaloJet MadGraph QCD:
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Trigger efficiencies

0

a possible plan for Hqg->bbqqg

* L1_Tripleletl4 €,=75.70 +- 0.15% (m,=120GeV)

* HLT: p,(jet1)>36 p(jet2)>28 p,(jet3)>18 p,(jetd)>7
(uncorrected Calolets) &.x51%
ratex60Hz @1.7*10732 (openHLT) =» <400Hz@10733 (?)
then use HLT PFlets cutting on 4-jets p;s, invariant masses, ...
reach ~5Hz

—
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Trigger efficiencies

Adding a muon (from b/c decays H> bb 2 u X ~ 409%)

0

Pt (W)> 3 GeV

signal HT50_100 HT100_250 HT250_500 ~28 Hz
149,  0.003% 0.27%, 5.29,

Pt (W)> 5 GeV

signal HT50_100 HT100_250 HT250_500 ~16 Hz
10.99, 0.003% 0.149, 3.49,

Pt (W)> 9 GeV

signal HT50_100 HT100_250 HT250_500 ~8 Hz
6.69% 0.0015% 0.06%, 1.89%
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Plans

« Study a possible dedicated HLT selection for
high lumi data taking using the full CaloJets
Kinematics information

« After the HLT selection plan to use a MVA
signal/background discrimination approach
with 4-jet kinematics, b-tagging and gluon
tagging observables.



