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The BSM Higgs World

Fermiophobic Higgs:

@ Assuming no Higgs couplings to fermions
@ In this case, the BR(hs — ~+) is much bigger than the SM one
@ Same coupling to W and Z bosons as in the SM

MSSM Higgs:

In the MSSM we expect 5 Higgs bosons: h, H, A and H* J

Charged Higgs:

@ Sensitive to MSSM production if tang < 1 and my < 130 GeV/c?
@ Appears in the tf decay

Miguel Vidal (CIEMAT) Moriond EW 2010 07/03/10 3/18



The BSM Higgs World

Neutral Higgs
@ For large tans: A is degenerate in mass with h or H and the cross
section is enhanced (coupling to down-type quarks)

@ bottom-quark loop enters in the production diagrams, and
associated production (Hbb) has a significant contribution.

@ The degenerate state ¢ decays into 77 (10%) and bb (90%)
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The Experimental Approach

Final States at Tevatron
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Tevatron

Proton-antiproton collisions at 1.96 TeV center of mass energy.
Tevatron was providing the highest collision energy until December 09!!!
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Fermiophobic Higgs (I)

D@, 4.2 fb’ preliminary  + data
[ direct vy
W jy+ii

Searching for a diphoton mass
} [CJZiy*->ee

resonance

Events/5 GeV

@ Diphoton resolution < 3 %
@ Better mass resolution than jets
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MSSM Higgs Analyses
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Charged Higgs w *
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Two escenarios considered in terms of
Higgs decay:
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6 — 77 (I DO@

The analysis was performed using one leptonic 7 and one leptonic or
hadronic 7 (three different channels: 7¢7haq, 7, Thad, TeTy)

@ Main background = Drell-Yan production of tau pairs
Key point: hadronic 7 reconstruction and ID
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é — 77 (1) D5O®

95% C.L. Exclusion limit in terms of cross section & tan 5 — m4 plane J

MSSM Higgs — t« Search, 95% CL Upper Limit No-mixing, u = +200 GeV
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CDF: Phys. Rev. Lett. 103, 201801 (2009).
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¢ — 77 (lll) - CDF and D@ combined limits &

95% C.L. Exclusion limits )
E Tevatron Runll Preliminary 1.8-2.21b" %1""" Tevatron Run Il Preliminary, L= 1.8-2.2 1o
: E [:Th] m, max, u=-200 GeV
o Expected -
§ 10 Expected +1c 80} I[11l] Exchuded by LEP
8 E Expectod 120 . = it
s [ Yy, —— omew o Bt
8 %, i
3 Uy, Yy, 50 A
% ; N
3 i “ -
= /////////// | 30 ————— NS
r ////////////// ER \\\\\\\\\ \\\\\\\\\\\\\\\\\\
r 7 N RN
[ //////////////////////// 20] R
dhiv g pepy py v pupy Ew pa ) By LA g T o L1 LT i T ey
10" —op 120 140 160 180 200 100 120 140 160 180 200
M, [GeV] m, [GeV/ic?]

Tevatron combination
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by — bTuThad w

The analysis was performed using one muonic 7, one hadronic 7~ and
one b-jet

The b-tagging enhances the sensitivity
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bé — bbb (1)

DG Prelim., L=1.61 fb”
— D@ Data
b) 4 jets exclusive __ Exp. bkg
Low-mass Y,

Heavy flav.

Higgs production in association with
b-quarks is enhanced in the MSSM
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jet multiplicity
@ Understanding the quark content
of 3 jets is not trivial

@ The heavy-flavour tagging is the
key tool
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bg

@ Fully data-driven background
@ Mostly bb+ tag of any flavor

@ Flavor separation using tag
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b — bbb (lll) % €

95% C.L. Exclusion limit in terms of cross section & tan 5 — m4 plane J

95% C.L. upper limits CDF Run Il Preliminary (2.5/fb)
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Large tan 5 enhances the bbH
coupling, but also increases the
width

Limits on o x BR are general
limits on ANY narrow bb
resonance produced in

association with another b
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D@ Combination

Combined upper limits on MSSM Higgs-boson at DG |

CE-1()0
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New Tevatron combinations expected next Summer
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Summary

@ Tevatron and experiments are performing really well

e ~ 8fb~" delivered
o ~ 7 b~ recorded

@ No evidence of BSM Higgs in up to 4 fo—! of data

@ The Higgs program is continuously producing new results (and
improving limits)

@ New tools under development to increase sensitivity

Tevatron is a nice place to find new physics,
we have plenty of data !!!

More information:
http://www-cdf.fnal.gov/physics/exotic/exotic.html
http://www-d0.fnal.gov/Run2Physics/WWW/results.htm
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by — bbb

95% C.L. upper limits
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Entries / 10 (GeV/c)

Fermiophobic Higgs w *

95% C.L. Exclusion limit in terms of cross section )
1E -
£ ~Dg, 4.2 16" preliminary;
P; of Diphoton System| r
/' COFRun Il Preliminary PRI L.. 1)
107 PYTHIA: Background (y 7) L
——— PYTHIA: VBF (m=110) — 10 E
w0ef ——— PYTHIA: h+W/Z (m,=110) g F
E Cenfral-Central o r
[ m B Observed Limit
e Ll Expected Limit
10°¢ — NLO prediction
1ot E [ Expected Limit+ 1c
C [ Expected Limit£ 2 ¢
b L D@, 1.1 f'
10° 55500 150 206~ 250 300 350 400 450 500 3||.|LEP|||||
P17 (GeV/c) 1078 90 100 110 120 130 140 150
th (GeV)

CDF: Phys. Rev. Lett. 103, 061803 (2009)
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Charged Higgs
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