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Standard Model Higgs

ELEMENTARY IS Higgs is the only

missing piece in the
PARTICLES Standard Model.

 Higgs Mechanism
explains electroweak
symmetry breaking.

It gives mass to all
elementary particles.

e Current measurement
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The Tevatron accelerator
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The Tevatron accelerates protons and antiprotons in a 6.3 km ring to
energies of up to 1 TeV each.
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DO Trigger system

1.7 MHz 2.5 kHz 1 kHz 50 Hz N
Detector; > Level 1 > Level2 = » Llevel3 > Tape
Hardware Firmware Software

Firmware Software
(~ 4.2 ps) (~ 100 us) (~ 50 ms)

consists of 3 levels:
- Level 1 comprises hardwares that make decision 4.2 us after the beam
collision.
- Level 2 is software. Information from L2 is used to form simple physics
objects.
- Level 3 is purely software-based. It uses full detector readout and
performs partial event reconstruction on a farm of microprocessors
within ~50 ms.
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hist_em_TT_-10

Entries 39008
Mean 0.02448
RMS 0.1857




Error graph for nosmear MC vs DATA [EM TT] Error graph for calibSmear MC vs DATA [EM TT]
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NNLO, one lepton flavour
— qq—>WH— Wbb
— qq— ZH — llbb

—— qq— ZH — vvbb
—gg—>H->WW = Iviv
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Histogram for MC b jet transverse energy Histogram for MC Z transverse energy
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PT: leading jet vs b quark PT: 2nd leading jet vs b quark
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Histogram for delta phi between leading and 2nd leading jets
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Histogram for Higgs Mass Histogram for delta phi between leading and 2nd leading jets
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Outlook

« Multi variate techniques

 Boosted decision trees to identify signals
from backgrounds.

- M, A®(]1, )2), MET, HT, A®(MET, J1),
AD(MET, J2), min A®(MET, Jets), ...
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Summary

« L1Cal pedestal smearing improved MC
modeling of trigger towers.

 We are looking at signal and background
samples.

« We are comparing reconstructed
quantities with parton level information.

 Next apply simple cuts to isolate signal.

e Combine variables in multivariate
classifiers.
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Samples used

 Higgs Sample

- CAF-MCv3-87450-
MERGE p20.09.03 NumEv-12500 hl+z-2b+2nu sm.n
_higgs mcp20 ccin2p3 87450 13415817323319528
08123035007 p21.11.00.root
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Background samples

 CAF-MCv3-87013-MERGE_p20.09.03 NumEv-12500 w+2lp-
Inu+2Ip_n.unw_dzero_mcp20 ccin2p3 87013 134158173118
2346008108032526 p21.11.00.root

« CAF-MCv4-70999-tmb_p20.08.02 NumEv-10000_z+2b+0lIp-
nunu+2b+0Ilp _n.unw_mcc99 mcp20 Tata 70999-118400811
012250 p21.11.00.root

« CAF-MCv4-87351-tmb p20.09.03 NumEv-10000 t+t+0lp-
Inu+2b+2lpc_n.unw_dzero mcp20 87351-12094321928718
P21.11.00.root

« CAF-MCv4-88529-
MERGE_p20.09.03 NumEv-12500 2b+0Ip-2b+0lp_n.unw_hig
gs mcp20 ccin2p3 88529 134158173195114770814313464
2 p21.11.00.root
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Decision tree




Collider Run Il Integrated Luminosity
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Histogram for total Transverse Energy (HT)
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Histogram for offline MET
Entries 8661
Mean 48.8
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Histogram for Higgs Mass
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hist_em_TT_-10 hist_em_TT_-10
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