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Topics
Topics

Í
E

xcited Leptons

Í
Leptoquarks

Í
H

eavy Leptons

Í
S

ingle T
op quark

Í
T

echnicolor

Í
Lepton F

lavor V
iolation

Í
C

onclusions

Caveat: N
o excess of events com

pared to SM
 expectation

Æ
 95%

 CL lim
its
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LEP2 data sum
m
ary

LEP2 data sum
m
ary

Typical 
lum

inosities 
and

center-of-m
ass 

energies 
of

data collected by each LEP
experim

ent

These data w
ill be the highest

center-of-m
ass energies collected

at an e +e - collider for quite som
e

tim
e…

Total of ~700 pb
-1 per experim

ent at LEP2 energies
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Excited Leptons
Excited Leptons
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Excited Leptons
Excited Leptons

Pair production
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Excited Leptons
Excited Leptons

Single production

Look for peaks in
invariant m

ass
distributions
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Excited Leptons
Excited Leptons

Indirect Searches for Excited Leptons
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Excited Leptons
Excited Leptons

D
irect Searches

Indirect Searches
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Leptoquarks
Leptoquarks

Single Production
Pair Production

Leptoquarks are predicted in som
e com

posite m
odels. They carry both baryon and

lepton num
ber and m

ediate interactions betw
een quarks and gluons.

A
ssum

e
LQ

 interaction

D
im

ensionless
SU

(3)xSU
(2)xU

(1)
B and L conservation

9 scalars 
and

9 vectors
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Leptoquarks
Leptoquarks

LQ

LQ

LQ

LQ

LQ

LQ

n
m

n
m

Jet
!

Jet
m

m
m

Jet

Jet
Jet

n
m

LQ
lqnq

LQ

BR = b

BR = 1 - b

Predicted by som
e com

posite m
odels

D
ecays
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Leptoquarks pair production
Leptoquarks pair production

Vector Leptoquarks
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Leptoquarks pair production
Leptoquarks pair production
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Leptoquarks single production
Leptoquarks single production

Scalar LQ
s
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Leptoquarks single production
Leptoquarks single production

V
ector LQ

s
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Z
0, g

e +e -
L

-

L
+

H
eavy Leptons

H
eavy Leptons

L
-

W
*-

n
l    

(n
e , n

m , n
t )

f

m
ixing

L
-

W
*-

f n
L

n
L  stable

m
L > m

n
L

decays through 
m

ixing

m
L < m

n
L

Production

e +e - Æ
 

L
+ L

-

Jets and m
issing energy, Jets + leptons and m

issing energy. In the second case
there is even m

ore m
issing energy.

Topologies

D
ecay
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N
eutral H

eavy Leptons
N
eutral H

eavy Leptons
Production

e +e - Æ
 

L
0 L

0 -
Z

0, g
e +e -

L
0

L
0

-

L
0

W
*-

l
+

ff'

D
ecay

Topology
Isolated leptons plus jets.
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H
eavy Leptons

H
eavy Leptons
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D
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M
odel

D
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N
eutral H

eavy Leptons
N
eutral H

eavy Leptons
Isosinglet heavy N

eutrino

s-channel

t-channel

U
l  m

ixing am
plitude w

ith light neutrinos
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Single Top quark
Single Top quark

FCN
C are absent in the SM

 at tree level.
Even at one-loop level they are severely
suppressed.

SM
: Single Top production O

 10
-19 fb

A
t LEP2 energies

W
e can use single Top quark production as

a probe for new
 physics!

Several extensions of the SM
 could enhance

the production of single Top quarks at LEP.
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Single Top quark
Single Top quark
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Cross-section lim
its at each center-of-m

ass energy

Single Top quark
Single Top quark

Prelim
inary LEP com

bination
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Single Top quark
Single Top quark

Exclusion in the plane of
A

nom
alous couplings

Exclusion in the plane of
Branching Fractions
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Technicolor
Technicolor

• Provides a schem
e to generate W

/Z m
asses. EW

 sym
m

etry broken dynam
ically

by strong interactions of gauge bosons.
• Introduces new techniferm

ionswhich obey a Q
CD-like

Interaction with an effective scale L
TC  >> L

Q
CD

• At L
TC  , TC interation becom

es strong Æ
 techniquark condensates replace non

zero VEV of Higgs field:<TT> = F
p  ~ 246 G

eV

• Extensions are worked out to solve problem
s:

• These extensions call for a large num
ber N

D  of technidoublets Æ
 additional

scalar (p
T , p’T ) and vector (r

T , w
T ) m

esons which can be light enough to be
observed at LEP2.

T
V

a

T
D

a

_
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Technicolor
Technicolor

e
+e

- Æ
 r

T  Æ
 ff

(below W
W

 threshold)

e
+e

- ! Æ
 r

T  Æ
 W

+W
-

(above W
W

 threshold)

-

r
T  Æ

 W
±p

T ±, p
T 0g

r
T  Æ

 p
T  -p

T +

Im
portant decays p

T + Æ
  bc, bu

-
-
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Technicolor
Technicolor

No significant contribution of technicolor production is observed
Æ

 95%
 CL exclusion region in the (M

rT , M
pT ) plane

M
p    > 89.1  (79.8) N

D =9 (N
D =2)

±T
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Technicolor
Technicolor

N
D  = 9, (Q

U  + Q
D ) = 5/3

M
p   > 62.0 (77.0) N

D =2 (N
D =9)

±T
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Lepton Flavor Violation
Lepton Flavor Violation
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Sum
m
ary

Sum
m
ary

• LEP has been a great success until its very end
• A broad spectrum

 of new particle searches have been and are still
actively pursued…

 but no indication for Physics beyond the SM
• Results are interpreted in various m

odels
• Existing lim

its have been extended:
plenty of results (final and prelim

inary) using all the data
collected at LEP
LEP exotica working group com

bining results on:
single top, excited leptons, technicolor

• W
e are working towards FINAL LEP results, m

ost should be ready
for the sum

m
er

• Apologies for results which I did not have tim
e to show

• M
any thanks to m

y LEP colleagues who helped m
e to prepare this

talk


