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MSSM Higgs bosons

e MSSM is a SUSY model with 2 Higgs
doublets

e 5 Higgs bosons: h, H, A, H" and H-
e 2 parameters,

M, and tanp,
describe the

MSSM

Higgs sector
(at tree level)
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Neutal MSSM Higgs production

e Production cross section enhanced by ~tan?f with respect
to SM Higgs g

e Two main processes: >

Tevatron
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MSSM Higgs: Tt decay channels

e Branching ratios of MSSM Higgs (~constant with m(A) and tanp)
m bb: ~90%
m 7. ~8%

e Despite having a smaller BR, the 777- signal is cleaner
and can probe both main production mechanisms.
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T,T, 11 6%, Rich decay spectrum of T
R Leptonic: T = lv,v,, with £ being
', ©u an electron or a muon (35%)

Hadronic: T — X, v_, with X,
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Hadronic tau reconstruction

tracks, m®'s Y Tau Shrinking Cone

tau cone

isolation
B cone

Signal Cone [rad]

e Match

m a seed track (p->6GeV) to Define a
m a narrow “jet” (shrinking) signal cone
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T reconstruction Efficiency and Fake Rates

CDF Run Il - tight tau efficiency - Tau reconstruction
efficiency

« Estimated from MC
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- CDF Run 2 - jet to tau fake rates
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e Jet to tight tau fake rate
e Jet samples used

e QCD (jet) background is .
estimated from fakes et Ex (GeV)

jet to tau fake rate




Event selection: t,+ t,/7,

[ TOtaI branCh | ng ratIO Of MSSM Higgs — 1 © search (t 1, _, channel): Electron ET
T ["’C h/ T é: 50 0/0 CDF Run Il Preliminary, L_=1 fb"

e \We require 1 (2) tight o

lepton (and 1 tight Donerew i
hadronic tau)

e Extra event level cuts
to suppress QCD and e
W—'£+jet(s) ~ 80 100 120ET(1étgv)
backgrounds. Main backgrounds:
Z > 1T
QCD (fakes)




Count & Fit

TeTh | TyuTh Compare the number

Expected | 1196 £ 19 | 1001 £ 13 expected background

Observed 1215 1000 and observed events.
(systematic errors not included)
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MC simulation « Take advantage of shapes
[] m,=91 GeV/c?

B m, - 115 GeVic? o |
W m, = 200 GeVic® * Profile likelihood as a function
of the signal cross section.
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Fit & Limits

CDF Run Il 1 fb-
MSSM Higgs—1tt Search
Preliminary
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‘We fit M,
(mass of the “visible”
products of the Higgs)
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[ 95% CL upper limits
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Interpretation in MSSM

® Four different scenarios

b =-200 GeV, M, =200 GeV, m; = 0.8 M,
Moy = 1TeV, X = \E‘:‘M5 usy (M), X, =0 (no-mixing)
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Why is observed worse than expected?

e \When fitting data, a
small disagreement
In the tail pulls the
observed limit up

The fit prefers a
small signal
M other EW, i contribution, with
e oo m(A) ~ 150 GeV,
r o X BR ~ 2.5 pb and
_ significance <20
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Conclusions and future plan

e Some data excess was found in the high mass tail.

e \We are in the process of getting a new result:
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