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Low Mass SM Higgs Searches

gg — H and Vector Boson Fusion (VBF) Associated Production
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= 90 Simultaneous Orthogonal Searches at the Tevatron
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SM Higgs @ Low Mass

6 August 2009 M imit = 197 GeV August 2009
. 0 Ts T T T
Aaff) _ . 1 —LEP2 and Tevatron (prel.)
57 2 4 0027582000035 7 80.5 ~ LEPLand SLD
3} - 0.0274920.00012 68% CL
4 - % %eee incl. low Q? data - —
>
y G
< 24 . =, N g e
3 3 80.4
=
5] | E
1- m 80.3-
0 |Excluded \-. / Preliminary )
30 100 300 150 175 200
m, [GeV] m, [GeV]

e Lower Limit: mpy > 114.4 GeV

Excluded Region from LEP Direct eTe~ — ZH Searches
e Upper Bound: my < 157 GeV (at 95% CL)

Inferred from Fit to Precision Electroweak Measurements

Multiple Measurements = Low Mass SM Higgs
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Event Signatures
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e Tevatron Higgs Searches Utilize Complete Detector Information
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Preselection: Associated Production Samples
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e Many BKGDs: Normalized to Theory Predictions and/or Modelled and Validated
In Separately Selected Control Samples

22nd Rencontres de Blois, 15-20 July 2010



Candidate Events

Associated WH — [vbb Production

e Preselect: W — evand W — uv in 2(3) Jet Events
e Require at Least One b-tagged Jet:
= Neural Nets
= Secondary Vertex (SV) Information
= Low Jet Probability (JP) to Originate from Primary Vertex

= Orthogonal Double and Single b-Tagged Samples of Varying Sensitivity
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e Further Discriminant Techniques Reduce Remaining Backgrounds Further
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Associated VH —E7 bb Production

e Preselect: Significant ZZ in 2(3) Jet Events DB Prel. Update: 6.4 fb-1 (ICHEP)

— x10° Multijet Control sample (pre btag)
g_ ©0-45—_“H‘H‘-“-‘H“HH“‘-Z‘l"HH‘HH‘HH‘HH“_H_::
=107 — = DO Preliminary (5.5 fb ™)
5 © 04F +Data
x 20.35 Top
© S b Wv+hinvv
10° o 93F VL,
0.25F [ Multijet
0.2F
10" NNLO, one lepton flavour 0.15F
E —qq - WH - Ivbb
- —qq - ZH - libb 0.1
5 | ——qq - ZH - vvbb 0.05F
10 ?—gga‘Hawwq‘Ivlv | | 9: ‘
— — — — — . 25 3 35 4 45 5 55 6 65
100 120 140 160 180 200 max A@(Jets,Met) + min Ag(Jets,Met)
m,, [GeV]
e Sensitiveto Z — v (and W — [v) e Preselection Exploits Correlated

Decays charged g and K1

CDF Run II Preliminary, 5.7 fb! CDF Run II Preliminary, 5.7 fb!
F T T T T T T T T T T T T T T T T T T T T T T

g T T i NSYJ; g 800? T T -Hig;S NlYSA
£ go- B Muldjet | 8 B Muldjet ] .
g e & e Orthogonal Double and Single
6o R =more | Tagged b-Jet Samples
k al VSRS IO et S
40k e Signal (XIO)i s Signal (xlOO):
L 200k . . .
201 ; 1 e 2nd Stage Discriminant
05 . ; — - Suppresses Surviving BKGDs
NN, NN,

22nd Rencontres de Blois, 15-20 July 2010



Associated ZH — 11bb Production

e Preselect: Z — ete~ and Z — uT 1~ in 2 (3) Jet Events

= CDF / D@ : Two Further Z Boson Orthogonal Preselections
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e Orthogonal Samples: Double and Single b-Jets

e Background Discriminant Techniques Suppress Remaining Backgrounds:
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= Data Limit Cross Section to within ~ 10 x SM Prediction (Mg < 130 GeV)
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Events

Searches in the r7gg Final State

e Selection Sensistive to H — 77 and Z — 77 Decays
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e Total Five Contributing Processes:
= gg and VBF withH — 771
= Associated Productions:
ZH — qqr7, ZH — 77bb and WH — qqr7
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e Combine BDT Discriminant Distributions from 32 Orthogonal Samples
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Searches in the Di-Photon Final State: H — ~~

e Small Branching Ratio (Enhanced in Beyond Standard Model Scenarios)
e Sensitive to gg, VBF and Associated VH Processes 5 wcviss resoionior = mocevi
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= Complimentary Search Increases Overall Sensitivity
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Tevatron Combined Limits

e Orthogonality Preserved Between Combination Analyses
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(Bayesian and Modified Frequentist Approaches Agree within 10%)

e Bands Incorporate Systematic and Poisson Statistical Uncertainties
e Observed Limit < 2-3xSM Prediction (within 1-2 Std. Deviations of Expectation)
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Summary and Outlook

e Higgs Results at the Tevatron Continuing to Gain in Sensitivity
e High Tevatron Performance = Continued Increases in Luminosity
e Rapid Turnaround from Data Collection to Results

Tevatron Projection
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