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Higgs Bosons in the MSSM
Searches for Neutral MSSM Higgs Bosons at Hadron Colliders
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Higgs Bosons in the MSSM
Searches for Neutral MSSM Higgs Bosons at Hadron Colliders

Now

mp'™*, 1 = +200 GeV

2007 review
100
80
70
80 60
50
40
e 60 0 0 Observed limit
- 20 — Expected limit
e Tevatron Preliminary | 10 N LEP 2
40 MSSM nggs _TTI N o 100 120 140 160 180 200 220 240
95% CL Exclusion 1 M, (GeV)
_ D@ (1.0 ] ax ,, _ A
My- max i my@* n = +200 GeV
20 Bl CDF (1.8fb") ] 100
4 E o
0 80
100 120 140 160 180 200 220 240 S E
mA (GEV’CZ) : D& Preliminary, 1.2 m“E
a0 B obzarved limit E
Figure 9: The 95% C.L. MSSM exclusion con- — Expected [Imit -
tours obtained by CDF and DO in the H — 30 M LEP 2 E
777~ searches in the no-mizing benchmark sce- 20 E
nario with p = —200 GeV, projected onto the "

(mg,tan 3) plane [118,119]. The Tevatron lim- 100 110 120 130 140 150 160
y M, (GeV)




The Standard Model Higgs Boson
Searches for the SM Higgs Boson at the Tevatron
Prospects for SM Higgs Boson Searches at the LHC 7?7

Publications on single channels are now being published with significant
Luminosity, and it will continue = 8 fb-1. They where described in a terse
way in 2007 review
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e CDF and D@ are performing searches in every
viable mode

— CDF/D@: WH->WWW: same sign leptons

 Adds sensitivity at high and middle
masses

 Also Fermiophobic Higgs search
— CDF: VH—>qgbb: 4 Jet mode.
— CDF: H->tt with 2jets

 Simultaneous search for Higgs in VH,
VBF and gg—H production modes

e Interesting benchmark for LHC
— D@: H> yy

 Also model independent and
fermiophobic search

— D@: WH—->tvbb, new mode

e Dedicated search with hadronic t
decays

— D@: ttH, new mode

Gregorio Bernardi / LPNHE-Paris/ June 08

Entries per 12 GeV

- il & =
O P OO T N S
(AR RRRRN LRLRN LR R R R

&
o
I

il
80 100 120

o

DY Runll Preliminary 0.94 fo™'

Data

- Wijets
- QCD multijet
o

Other SM backgrounds
H+{W/Z) x 10

140 160 180 200 220

DidJet Invariant Mass (GeV)

Analysis: Limits at | Exp. | obs.
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CDF WH->WWW 33 31
DY WH->WWW 20 26
CDF VH—>qqgbb 37 37

CDF H—11 25 31
D@ WH—tvbb 42 35
D@ H—>yy 23 31
DO ttH 45 64




Combinations per experiment
Each experiment IS becoming sensitive at high mass,
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Tevatron Combination w
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Figure 6: Upper bound on the SM Higgs ho-
son cross section obtained by combining CDF
and DO search results, as a function of the mass JUIy 2008’
of the Higgs boson sought. The limits are shown next page...
as a multiple of the SM cross section. The ra-
tios of different production and decay modes
are assumed to be as predicted by the SM. The
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SM Higgs Combination at High Mass w
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Conclusions for Higgs review

Significant update was done for the 2007-2008 version
(beyond new experimental resutls, theory section was also
updated (little Higgs, Extra D...), relation to cosmology,)

Tevatron data are being taken at high rate, and CDF and DO
have a major fraction of their analysis effort now on Higgs
- many new results coming in regularly, with combinations
updated in a timely fashion by the TeV-NP-Higgs working

group.
(SUSY Higgs combination being prepared for Moriond 08)

2009-2010 version will still be strongly focused on Tevatron
results, with hopefully some very first Higgs results from
LHC (limits at that stage)
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