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Tevatron Performance
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Neutral SUSY Higgs

A Introduction

A Minimal Supersymmetric Standard Model
(MSSM)

U Introduction

U Neutral Higgs bosons ) searches
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. Supersymmetric nggs Sector w

Minimal Supersymmetric Standard o - O(pp-bsp 30 [pb]
Model (MSSM) :;w : vosoe 3
0 2 Higgs doublets -% 1 Bl Ce
U 5 Physical Higgs bosons i o
A 3 Neutral: (A,hand H) Y ¢ 3
A 2 Charged: H* S St
10 F ge o R
A Need 2 parameters to calculate all 10_4?SM e
Higgs masses and couplings at tree e Mh”[f}ev] 160180 200
level -
U my g“’— ;
U tan(p) = ratio of vacuum expectation ﬁ
values of two Higgs fields § 1
T

A Coupling of neutral Higgs to b -quarks
enhanced by tan(p)

U Production enhanced by tan?( )
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. MSSM Higgs boson production w

A Neutral MSSM Higgs decays

0 bb~90% . 9 Ty
A Large background | e ¢ > ........... ¢
U tt ~10% b -

A More distinct signature

A 3 channels best suited to b | " b e
benefit from enhanced b -
quark coupling T T -
. bd Y 3b/ b1t
U ¢d—orr
U ¢b — bbb g BTTEY—>— b 7 b
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A Good b-jet and f bb¢Y 4b/bbrr

Identification vital Similar overall sensitivities — Combine
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. Neutral MSSM Higgs— T,T,.q1

A Signal: Three possible search channels
U T,Thad> TeThao TeT, Channels
U Isolated lepton separated from p/e/t, 4 With opposite sign

A Main bkgs.: ZY 1= (irreducible), QCDmulti -jet, W+jets

A D@(u): 2.2 fb -t Summer 2008
U Combined with published 1 fb - channels
U 1,4 Identified using NNs
U Remove W+jets: Transverse momentum < 40 GeV

A CDF(u, e, e+u channels): 1.8 fb -1 Summer 2007
U rt,,4 Identified using variable size cone
U Remove QCD multijet: | p{f+ | p+| + |[missing E {|> 55 GeV

U RemoveW-+jets: Cut on relative directions of t decay and missing E;
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A m

used to derive cross section limits
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. Neutral MSSM Higgs— T,T.4

ut, et, eu

D@ Preliminary (1-2.2 fb ™)
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Neutral MSSM Higgs— T,T.4

MSSM Higgs — 1t Search, 95% CL Exclusion

A Set limits
U oX BR((I)_)TT) @ 95% confidencelevel (CL) CBIE R IR relimimany, - 8kflox
U 90 <m, < 250 GeV

A MSSMcenarios
U No-mixing & m,"® penchmark scenarios
u tan(p) > 40 - 60 excluded for m, < 180 GeV
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"0 D@ Prelim., L=1.61 b

A Signal

% 600 — D@ Data —g

0 At least 3 b-tagged jets S s a)3jets exclusive. —Exp bkg

. . . = g High-mass Y Heavy flav. 3

U Peak indijet mass spectrum & yfav.3

i) | E

& 200 r _;

A Background 005 E
i Heavy flavour QCD o J( | .

U Predicted from data/MC ZE*HW,LJI[J[ ﬁﬂ +++++++++++.ﬁ+ S

A D0: 2.6 fb- -1 Summer 2008 5(: 100 Jr 50 200 250 300 350 4__00

M,, [GeV/c’]

U Neural network b -tagger
. CDF Run Il Preliminary (1.9/fb)
U Separate 3, 4 and 5-jet channels L euo W bbb
i Keep multiple jet pairings 8 .. - oo
(i Train kinematic likelihood 2. b
A Cut on likelihood £
. . . . . . > 300
U Usedijet invariant mass to set limits @ -
. 100
A CDF: 2 fbl Winter 2008 u
U Secondary vertex b-tagger o e e e = mi"?eewc?f”
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A Final limits corrected for:
U Width: Not negligible at high tan N

U MSSM NLO Corrections: Strongest
limits for Higgs mass term, u<0
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. Neutral MSSM Higgs— bb + b[Db]
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A Lower branching ratio/cross section
U Cleaner final state
U Similar sensitivity
U Updated summer 2008

A Signal: 1, 1,4+ b-jet

“,

A Main bkgs.: Z+jets, QCD multi-jets, tt

A Selection:

U Isolated p separated from opposite
SigN T4
U 1,4 identification : NN

U 1 NN b-tagged jet

U NN(t) vslikelihood(QCD) used to set
limits
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. Neutral MSSM Higgs— T,Tj.q + P

D@ Runll Preliminary, 1.2 fb'
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‘ Neutral MSSM Higgs— bT, T4

A Limits in MSSM parameter space

U No-mixing & m,m& pbenchmark scenarios
No-mixing u = -200 GeV

D& Preliminary, 1.2 fb'
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