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Preliminary results. All limits are given with 95% C.L.
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MSSM Neutral Higgs Bosons

MSSM:
e 5 physical Higgs bosons ¢p=(h°, H?, A°, H*)
o At tree-level: 2 free parameters (M4, tanf)

Production:
e Enhancement of the coupling to
down-type quarks (tans) over SM
e Neutral Higgs bosons: production
cross-sections scale as tan?f3

Decay: (high tanp) BR(h/Hl) ;
e BR(h/H/A — bb) ~ 90%
e BR(h/H/A — 77) ~ 10% ’
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bbop)(— bb) D@ Search (1)

Don’t distinguish between A and h/H (simultaneous production)

Backgrounds: )
Multijets production (4], 2b+2j, 4b), Z(bb)-+jets, tt

Strategy:
e Events with >3 b-tagged jets;
e Search for a peak in the invariant di-jets mass.

Events selection: D@ Run Il Preliminary
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pr(J1,2,3)=45,35,15 GeV for mp=120 GeV
e >3 b-tagged jets (Secondary Vertex)
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e Typical acceptances:
~ 0.5-1.5 % (n; >3, M,=100-150 GeV)
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bbp(— bb) D@ Search (2)

Dataset:
Multi-jet triggers &
Lint=131 pb~! = 150
September 2002 - July 2003
100}t
50} MSSM Higgs bosons
bbo(- bb), =h, H, A
80 100 120 140

Results:
m, (GeV)

e Absence of observed signal.
e Exclusion at 95% C.L. in the (m4, tan3) MSSM parameter space.
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gg,bb — A(— 771)

CDF Search (1)

Signal:
® 71 > Uy €V, To— V; hadrons
® Ty — Vr UV, T2 — Vs hadrons

Dataset:

T triggers (lepton + isolated track)
Lint ~ 200 pb~1
March 2002 - January 2004

Background:
multi-jet events, W — v, Z — I

Selection:

e 7 identification:

e direction(7 decay products, E7*5%)
e Z boson mass veto (ee, )
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Isolation outside candidate
cone (calorimeter + tracker) + N¢pqcks

o Hr = pi* ()] + |p* ()| + B
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gg,bb — A(— 171) CDF Search (2)

Remaining background:

Noop(total)  263.6 + 30.1
Nezp(Z — 77)  236.4 £+ 29.5
Nops 236

Main systematics:
e jet — 7 fake rate: 30%
e 7 identification: 10%

Limits:
e Binned likelihood fit on mass-like discrim-
inating variable my;s(1, 7V, E™59)
e No evidence of signal.
e 95% C.L. upper limit on ox BR.

Higgs - 11 Search, Visible Mass of Lepton,r,l%
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D@ Search: h — v~ (1)

Motivation:
e SM Higgs decays: b, W, Z... v (1073-10—%)
e 0 xBR(h — 7) enhanced beyond the Standard Model

e Scenarios (dominant production): sy Braelring Fraciion
- Fermiophobic (no coupling to fermions) 0.1 no couplings to fermions |
. 1 /(Fermopﬁwbw Higes)
- Topcolor (only top quark coupling) i S 10
| : t ! _ Ilid m———___ﬁ/ top bottom quar}ljls1
° clean signature in colliders T ... _no couplinggjto
7 & pp 0.01 i -::_down tI;rpegfermions
Dataset: _,_J-——ﬂ——j—\_\
_ : .001f Stafidard Model
Lint =191 pb~1 (April 02 - September 03) ~ ®%°1f =~ StandardModel 7.
trigger: 2 high pr EM objects 100 120 140 160

Higgs Mass, GeV

Events selection:

e photon ID: EM ID + no associated tracks

[ pT(’)/"y> > 35 GeV

e 3 categories: CCCC, CCEC, ECEC; CC (central calorimeter), EC (end calorimeters)
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D@ Search: h — ~~

(2)

Background events:
(derived from data)

-
o

Events /8 GeV

— v*/Z — ee (e mis-identified as )
— direct di-photon production

QCD events (1 v and 1 jet or 2 jets
passing 7y ID criteria)

Limits:

Counting experiment, sliding mass window
(~5-10 GeV for m,=60-150 GeV)

95% C.L. upper limit on BR(h — v7)
Main systematics:

e Background: v mis-identification rate (30%)
e Signal: luminosity (6.5%)
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Doubly-charged Higgs

H=** predicted in: - ORI
e Higgs triplet models 102 O\ right-handed
e L-R symmetric models 1 L.

(M=0O(100 GeV/c?) SUSY) :
Production: 1 _ _
e couples to leptons, v, W, Z, H* W g e 30
¢ g7 — ,7*/20 N HYTH—— M(H™) (GeV)

[Phys. Rev. D68 (2003) 117701]

H*E — 151+

e search for energetic isolated like-sign di-lepton (ee, ppu, ep) pairs

e backgrounds: hadrons decaying to leptons (bb), v/Z — 71~ (+ conversion,
charge mis-identification), WZ — lv + ll, W(— lv) 4 jets, cosmic rays

quasi-stable H*=: (doesn't decay in the detector)
e search for 2 highly ionizing tracks with muon-like penetration in the detector
e backgrounds: no SM process, highly ionizing leptons and QCD jets
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H** 5 &+ D@ Search (1)

Dataset:
Inclusive di-muon data o D2RunllPreliminary DO Run Il Preliminary
L F (@ edata DJ i@ = (b * data DD
August 2002 - June 2003 ST P TR L LA
E S = Dl Ex
1 o bb S  EN bb
LGt:]-]-:3 pb Q A2 3 Z-T11 12 FE zo1t
o 10°F gt i 107Fg |
= di-bosons 37 E 7 di-bosons *#
. 10 L W0 |
Event selection: it :
. 1 F 1
S1. > 2 muons with pyr > 15 GeV : A
10 % = 10 = X =
. . E_ f e 8 8 s e o 1 | = | 2 % 3
S2: Isolation (tracker + calorimeter) 0 100 200 300 400 O 1 2 3
Di-muon mass(GeV/cz) Ag (rad)

S3: A®(uy, p2) < 0.87
S4: > 1 like-sign pp pair

Agreement in shape and rate.

Signal and background rates:
Simulation corrected from measured efficiencies (Z — upu).
Efficiency(signal)=(47.54+2.5)%, independent of Mg+
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H** & p*p* D@ Search (2)

D® Run |l Preliminary

:-E * data _ Do
. . . . . w 10 - signal | bb
e look for excess in like-sign uu invariant mass dF T pzom
;,!;h-‘_l T - LBt
spectrum (M ,+,+ ~ Mp==) G 1 i T2 dibosons
5 -1
® Nexp = 1.5 £ 0.4 events (My++ = 100 GeV) 10
S )
. . . . 10 ;
e 3 candidates consistent with BGD expectations. , i
3 7. K
10 o B Wi v I (B TR
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D@ mass limits: 01

- o [
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Mg+ is derived, assuming

1000/ BR tO . -2 -2 ;’0‘%
0 At 10 D@ excl. 10
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Catherine Biscarat BSM Higgs Bosons Search at the Tevatron 12

Wb

25

o5
09
LKL
d000ss
does
255

25
40

botogetels
5
5%

bt

5
bo%e!

0%

8
5
Solole%
S8
%03
25
X5
%
255
255

W

s
5K
0%
o205
o205
be2o%
255
0,
<
%5

ZS
LS
X5
555

58
0%l
KL
bofoteses

S

SK

CL =0.05

<
5
%

%5

X

o
o
o1

L1l IIII|
FA
o

2

%

2

oo

R

0%

X

L1 IIII|

>

fooess

o0

5K

SeSotetetete%s!

LKL
K&

S

SRS

555

0
i§!
1o
S35
L5
Lol
ST
0%
2552
2%
02058

&
%5
0%

s Ve
S
<%
3%
<%
5%

D@ excl.
L EP excl.
— CLg
-- medi

%
9
o
<%
5

%

%
5
0%,
6
<
55
<5
5

$909%

%
<

be%

&
N
0%
29593
5
5%

T
%
>
o
o2
o
5%
<%
5
5
5

'A
%
<
<K
%%
<5
KL
29393
29593
5

<
<
<
<
<

%
%
s,
Qp
29593
29593
<5
5
5

SR
e
e
05555
(555
(5
25058
<5
R
CHK K

IIIIII|
F—)
o

<
%
<
<
<
%
<
<
o%

SO

£§§%
ﬁ?&ﬁg

KKK

ot
=5




H*E 5 g+ CDF Search (1)

Inclusive search in same-sign:

ee: 2EM trigger, central e with E7 > 30 GeV,
pr(track) > 10 GeV

s 1 trigger, beam-line coincident out-going L,
pr(track) > 25 GeV, MIP

epn: 1EM trigger, central e 4+ track match to a u.

(10 GeV/c?)
5

Number of Events/

107

Efficiencies and rates:

Same-sign ee
|

® Data
Drell-Yan
Jets
W+Jets

[ lwz

I

e Trigger, tracking, lepton-identification efficiencies o

and backgrounds are obtained from data.

e Signal kinematics and acceptances are corrected
from Z — pp (simulation vs data).
o 34% (18%) ee, up (ew)

Integrated background:
M (Il) /GeV Nobs  Nexp NESD Neko
< 80 1 1.1+0.4 0.840.4 0.4£0.2
> 80(100,ee) 0  15%9¢ 08105  0.440.2
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H*E 5 g+ CDF Search (2)
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e Search windows of +10% of a given M+ .

e No observed events.
05% C.L. upper limit on the cross-section.
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Cross section x BR (pb)
o o
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Loyvy
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CDF mass limits:
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int L R S S B oo
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(@) 2|
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quasi-stable H*=+ CDF Search (1)

Stable charged massive particles loose energy due to ionization (—Z—f o 2?).

Dataset:

Inclusive muon data

February 2002 - September 2003
Lin:=206 pb~1

[ Stable Doubly-Charged Higgs, Acceptance |

Event selection: 0.8?— CDF Run Il Preliminary, 200 pb"
e Isolated p (track) + second track g EZ  LooseCuts
(pgrack > 20 GeV) g 0:5; * Tight Cuts
e Highly ionizing objects: combined 3 04 -
dE/dz in calorimeters and tracker g oo ),,(»,/*I'/‘}
¢ loose cuts: mass limits g °2F +— f —
¢ tight cuts: discovery 0'(: |

"90‘”‘166”%1‘6‘“156"iéd”ia‘ld”iéd”iédz‘
H™ Mass (GeV/cH
Efficiencies and rates:
e H*= identification efficiencies from data and applied to the simulation.

e Fake rates either from data (i, QCD) or from simulation (e, hadronic 7)
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quasi-stable H*=+ CDF Search (2)

Results: Loose Tight
Background dominated by Nezp <107° <107°
mis-identified jets Nobs 0 0

Main systematics:
Identification efficiency (potential edge effects in Z — up): 12.4%
NNLO contributions: 7.5% (central value)

| Stable Doubly-Charged Higgs, Cross Section Limits |

—_

Limits_ 30.25 CDF Run Il Preliminary, 200 pb’
05% C.L. cross-section limit. 0.2f = NLO Theory

< F — Limit (95% C.L.)
Limit of 134 GeV for quasi-stable 20150
doubly charged Higgs. A o

o [

o B
LEP (DELPHI): 0.05F
Mpg++ > 97.3 GeV - oe—

%0700 i10 120 130 140 150 160

H* Mass (GeV/cY)
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Summary

e CDF and D® have performed several searches
for non Standard Model Higgs bosons.

e Main results include:

¢ MSSM neutral Higgs bosons
¢ light Higgs boson — v
¢ doubly-charged Higgs

e Limits are competitive with Run |/LEP results.

e Searches are based on a fraction of the available
data (L;n:< 200 pb™1).

e More to come soon!
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