News from

OPAL  SEARCHES the Year
FOR 2000
| EXOTIC P
PARTICLES _ ad A
= AND HGGS |COMBINATION

Kara Hoffman z
CERN

@




Minimal Supersymmetric Model

SLEPTONS

Acoplanar Dileptons

Long lived Heavy charged
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Minimal Supersymmetric Model

High Cross Section ~1pb
Neutralinos %2 - % 7% Char. ,

Excess: acoplanar dijet topology Excess. low multiplicity topolopy

for 30<Mz0 -M:0 <80 GeV for S<Mz+ -M_9 <10 GeV
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5550 exciuded by MSSM Higgs search

M2<2TeV
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VERY PRELTMINARY,

Ligit sbottom IGHEP 2000, Osaka

earch for ‘light sbottom’

« hadronic events with at least 7 tracks

* 8'/850.55, T>0.975 and Icos(61)! < 0.9

+ b-tag (a vertex with L/o > 2.5)

+ electron and muon id

- two oppositely charged leptons with A® < 8°

Data: 161-206 GeV, Luminosity=540 pb’’
presel. b-tag 2lept co-planar

data 1454 650 47 15

MC 1491 603 45.7 20.5

Efficiency checked with SM b->IX decays
Also checked wikthh ALEPH
B 4vectors

S clency G B ~15%

OFAL collaboration |{CHEP2000 Osaka 1



R-PARITY VIOLATING SUSY

Two scenarios probed
for slepton search:

Direct decays to 4 o e 70 80 90
SM particies: m(")
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guage mediated SUSY breaking

LIGHT GRAVITINOS

GMSBLSP: G NLSP: %, —Gy lp—IG

Search for .NJ- fo x_o.‘ §+ md. SM UQOx@Bc:Q.
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R-parity conserving MSSM

INVISIBLE HIGGS

BrH 1w Invisible

X1 Is the lightest neutralino
OPAL Limit: 105.8 GeV

W -

Elggeﬁnﬂﬂm_

L vG=189- 210 GeV

25 ;
-+ LEP(O)data .
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| (m, =108 GeV)

Events / § GeV/c

LEP Combined
(aleph, delphi, opal)
. Expected Limit: 110.0 GeV
e m e e Observed Limit: 107.6 GeV

missing Mass m,, [GeVic’]

Karra Hoffrmian 19 OPAL Searches and LEP Higgs
CERN EP Division July 29, 2000




FERMIOPHOBIC HIGGS

= Nc\wc. b — YY

O_Qmmimo_ (hadronic, leptonic,

neutrino) by / thg modes
OPCAL .__.r:ﬁ,d 103.1 Gel
S8 - 209 GeV (84.6 pb™’ EFEW

Events/2 GeV

L

Upper Limsit on B(h —yy)

2HDM Type |, Bosonic, Higgs Triplets

LEP Combined

Benchmark: SM ©
assume fermiophobia

Expected Limit; 105.6 GeV
Observed Limit: 106.4 GeV




non-SUSY two Higgs Doublet Models

CHARGED HIGGS

LEP Combined
Ly Assuming: Br(H" —1 v) Expected Observed
Enl e T . e 0.0 79.6GeV  80.8 GeV
fso | MRS Br(H —1tVv)+
i~ b 1.0 90.5 87.7
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DU\P# HIGGS- J_J;,,.W ILUN
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THE STANDARD MODEL HIGGS
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HIGGS ASSOCIATED PRODUCTION
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NEUTRAL MSSM HIGGS

Higgs-strahlung:
_+ o 0
ee —-27Z h
g = mw:malgamz

—» reinferpref above
SM searches

Associated production:
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—» apply Model

LEP Combined

Maximize Q0.5 90.5 0.53-
allowed my 227

No 904 905 0.9-
stop mixing P

Large u
h__,_,@a — bb) =0

assumption to 2HDM Higgs
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NEUTRAL MSSM HIGGS P Combinad

Benchmark: No stop mixing Maximize allowed m;,
Excluded: m 4 < 90.5 my < 904 Excluded: m 4 % 90.5 m p < 90.5

09<tanB<7.7 0.5<tanf <23

Excluded
by LEP
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LEP Combined

NEUTRAL MSSM HIGGS -

Benchmark: Large+ Br(h¥ — bb) — 0 w%
aue fo loop cancellations -2
Use flavor-independent channels. o
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CONCLUSIONS

A wide range of scenarios actively (firelessly!) sought.
Too many to show here! Read our note!

Some “curiosities” but no compelling evidence
of new physics...yet.

The Higgs remains elusive. L EP

1989-2000

Time is running out...

We will continue until they send the
wrecking ball.




