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PRODUCTION AND DECAY MODES

Hicas SIGNALS

o H — {7jj is sensitive to 3 production channels, that give 1 e/p, 1
hadronic 7, 2 jets, and missing energy. (referred to as etau and
mutau)

© We combined our final limits with a separate search of 7 with 0 jets
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Our final state is sensitive to both H — 77 and H — WW. )
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PRODUCTIO

Hicas SigNAaLs 11

o At /s = 2TeV GGF has the

o At my =135 GeV H — WW
largest cross section ~1fb™!

becomes the dominant decay.
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PRODUCTION AND DECAY MODES

Hicags SigNAaLs I11

¢ There are 9 physical processes, in two large mass ranges

o It is important to know the dominant process in the low and high
mass ranges

¢ The large number of channels increases the sensitivity, but complicate
the separation of signals from background
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PRODUCTIO

HADRONIC 7 DECAYS

D@ Work in Progress

¢ Hadronic 7 decays are P S L RN LR
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ACKGROUNDS

BACKGROUND

¢ There are 5 backgrounds considered:
> Z — ee/up and Z — 77 (irreducible)
* Z — ee dominant in the er channel
> Wjets is the primary background for the pu70 channel
> tt contributes ~ 15%
> Di-boson contribution is quite small
> Multi-jet (MJ) arise from QCD heavy flavor events, where jets fake
either the 7 or the electron
* It is instrumentally induced and hard to simulate, and thus estimated

from data D@ Work in Progress
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BACKGROUNDS

MJ DEFINITION

o We define a set of multi-jet enriched events ‘MJ Control’ by reversing

the 7 and lepton quality
o Subtract all other SM backgrounds to acquire the MJ shape (M)

¢ The number of MJ events in the signal sample, /\/OS , are scaled by

the ratio p;
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/ — ee SUPRESSION

¢ The et channel is overwhelmed by Z — ee background

o We employ a series of cuts to reduce the background contribution

o We remove events in the following regions:

Type 1: 1.5 < |n]| < 1.05

Type 2: TauNNel <o0.95

Type 2: 0.9 < |¢ps| < 0.1
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BACKGROUNDS

DATA AND MC AGREEMENT

© The background contributions to each channel are different.

o It is very important to check the MC modeling before moving to a
multivariate analysis
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MVA

MULTIVARIATE ANALYSIS

. : ® o01gflo] Sianal [T E
o A simple cut based approach.ls S s ]
inadequate to observe a possible excess Eoouaf ]

of events

¢ Instead we utilize a Boosted Decision
Tree (BDT) that uses shape differences
and correlations of many variables to e
differentiate signal-like from smass
background-like
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MVA

LimiITs

o The er (4.3fb™1) channel is combined with the u7 2jet (7.2fb=1) and
ut Ojet (7.3fb™1) channels to produce our final limit

o We have relatively flat sensitivity across the full mass region, and set
upper limits on SM Higgs cross section of ~ 10 times the SM
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CONCLUSION

CONCLUSIONS

© H — 77 involves several production modes, and has a pervasive
Z+ jets background

o Our recent publication (arXiv:1203.4443v1 [hep-ex]) uses up to
7.3fb~! of data, and was included in the Moriond 2012 Tevatron
combination result (FERMILAB-CONF-12-065-E)

o This is the first publication to included the et channel at D@
o Significant improvements to the limits are expected for ICHEP 2012
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