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+ Introduction

» Squarks

5 m_mv._d:m (in particular staus)
* Conclusion



The LEP e*e" collider

Ecu (GeV) Year Lt (pbexp)
88-95 '89-'95 ~175
130,136 '95,'97 ~10
161,172 96 ~10, ~10
181-184 97 ~55
189 ‘98 ~170

192,196,200,202 '99 ~(30,80,80,30)
205,207,-208.9 2000 (56, 36, 2.6)

Results based on samples E.,, < 202 GeV (~0.5x4 fb)
(@ Ecn> M)



Squarks searches
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t->cy results ADLO (no lifetime)
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NEW: t ->c/uy searches at low Am ( lifetime ) ALEPH

3 different topologies:
small lifetime (see previous studies) tanB=15 ; 6=56° ; u=-100 GeV
intermediate lifetime -> tracks with IP "¢ > cuy 6=56]
long lifetime -> heavy stable hadrons
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t ->cy searches at low Am ALEPH:

189 -202 GeV
~ 1001
S
S MSSM scan:
m stop mass > 63 GeV/c?
g "
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L

b->cy searches
sbottom expected to be light at large tanf} (mixing)

small x-section
for Z decoupling

Topology:
2 acoplanar b-jets

Typical backgrounds: —B
~30-20(low-Am) (v7) | —
~15-5(high-Am) (4-f) i
Typical efficiency: ’ i HE
10(low-Am)-60(high-Am) i i

Zo.._«xn«mm?cza\ 0% 0 0 8 9 il
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Slepton searches in MSUGRA
R 4

Signature: acoplanar leptons  Background: ww-> Ivlv , yy -l

Typical performances at high Am:

Efficiency Background
(25-60)% (25-140)fb
(50-65)% (50-140)fb
(25-55)% (95-190)fb

AEI N



Selectron searches

Final state: e*e” + missing energy

High AM Low AM
Een Neond Nexp Newd  Neg
183 14 174 2 .3
189 56 99.2 8 6.5
192 9 10.1 2 18
196 34 324 2 5.2
200 33 315 7 49
202 13 161 1 2.3
all 162 166.7 22 230



o <~ 005 +0.1

(© /5=202 GeV)

Exclusion in the
plane (M; M )

Selectron limits
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Een

183
189
192
196
200
202

all

Smuon searches

High AM
20 13.2
29 346
9 10.6
26 28.1
24 293
10 147

118

130.5

Final state: p*u” + missing energy
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Smuon limits

tanb=1.5, m=-200
~ Smuons
o <~0.25 =005 3 - Observed 95% CL exclusion
p . . o Vs=189-202 GeV
(@ /s=202 GeV) . Experiment=ADLO -
Exclusion in the i
ﬂ_ﬁ——.—m Az m.: va
M >92 GeV/é "
(exp. 88 GeV/&) , ___
(AM>15 GeV/&) R

(95% CL.) M .
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Absolute limit on slepton mass

General problem: mP>m,»m,,
ALEPH preliminary -> slepton cascade decays
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Absolute limit on slepton mass

Use production of:
w > x2tvy liyxivw  (acop lep.)
ee->2ee-2eeyyy! (acop. e +y) no excess
13->(3-> | 1->1yt) (single lep.)

— 189 GeV ALEPH preliminary

1L3 Anym, . M,

72 GeV




Stau searches
4 Final state: T7" + missing energy

AN High AM Low AM

183 21 299 7 5.2
189 113 96.4 9 114
192 26 17 .1 12 155
196 62 437 43 398
200 50 423 45 37.8
202 17 219 16 7.3

183-202 289 2517 132 1270
189-202 268 2218 125 1218

If threshold > 183 GeV:
AN= 46.2 =>+ ~20%
=>Poisson prob {N> N_.; N, .}= 0.15%




More on staus

* Observed by the 4 experiments

ALEPH DELPHI L3  OPAL
N, 50 82 70 66
N 400 714 547 577
Prob  70% 117% 26% 15.2%

(numbers @189-202 GeV)

* Background estimation:

. WW™-> vy 80%
Composition vy -> I 12%
at high AM=> . _, hadrons 2%

.ﬂ.ﬂﬁﬂu 5%

Other 2 fermions 1%
From a detailed study of systematic effects

Ototal combined systematics ~ 2.5% to 3%
Ounlikely to explain the excess of ~20%



Staus: Some distributions (ADLO)
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Staus: exclusion and "measurement”
Assuming a statistical fluctuation, the mass limit

can be derived ... -

M, -:

X

... or the cross

section for the 5°
excess can be ,
measured

Curvesare ©s:
for different stau masses
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Staus: future

» future is ...... V2202 GeV

tomorrows talk: M. Maggi



Conclusions

+ Sfermions thoroughly searched for with
the 1.6 fb! luminosity collected at LEP at
E.. < 202 GeV

* Numbers and properties of the events selected
generally in agreement with expectation

- Strong constraints in the space of the MSSM
parameters are derived

* An anomaly is observed in the acoplanar tau
channel, whose statistical significance is of the
order of %; more data already available......
please came to the tomorrows talk



