
LATEST L3 PHYSICS RESULTS

Pablo Garćıa-Abia
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OUTLINE

Newresultson Standard Model processes

ChargedHiggs bosonssearch

Standard Model Higgsbosonsearch

Many interestingtopicsnot presentedhereare available at:

http://l3www.cern.ch/conferences/Budapest2001



D
ou

bl
e

ta
g

ev
en

ts
in

tw
o-

ph
ot

on
co

lli
si

on
s

e-

e+

γ*  (
q 1)

γ*  (
q 2)

ha
dr

on
s 

(W
γγ� )

θ 1

θ 2

����
���� �	��	�

de
pe

nd
sm

ai
nl

y
on

th
e

an
gl

e
of

th
e

sc
at

te
re

d
el

ec
tro

ns
.

T
he

Q
E

D
ra

di
at

iv
e

co
rr

ec
tio

ns
ar

e
im

po
rt

an
t:

th
ey

ar
e

in
cl

ud
ed

in
th

e
an

al
ys

is
.

10
-4

10
-3

10
-2

10
-1

0
20

40
60

80
W

γγ
 [G

eV
2 ]

dσee/dW
γγ [pb]

L3
 P

re
lim

in
ar

y
LO

 Q
P

M
N

LO
 Q

P
M

10
-3

10
-2

10
-1

1

3
4

5
6

L3
 P

re
lim

in
ar

y

Y
=

ln
(W

2 γγ

�  /Q 1Q
2)

dσee/dY 
[pb]

L3
 P

re
lim

in
ar

y
LO

 Q
P

M
N

LO
 Q

P
M

,s
ig

n
of

ot
he

r
Q

C
D

di
ag

ra
m

s
or

B
F

K
L



Ta
u

pa
ir

cr
os

ss
ec

tio
n

at
B

or
n

Le
ve

l

R
ad

ia
tiv

e
co

nt
rib

ut
io

ns
fil

l
sp

ec
tr

um
be

tw
ee

n
Z

pe
ak

an
d

hi
gh

es
tL

E
P

en
er

gy
,

D
ec

on
vo

lu
tio

n
to

B
or

n
le

ve
la

llo
w

s
fo

r
co

m
bi

na
tio

n
of

al
ld

at
a,

T
hi

s
re

su
lts

pr
ov

id
e

a
st

ra
ig

ht
-f

or
w

ar
d

m
et

ho
d

to
ch

ec
k

fo
r

ne
w

ph
ys

ic
s.

�
� 
 m����
�
� �
�� �
��� �
��

18
3 

G
eV

√s
,  [G

eV
]

Events / GeV

0204060

75
10

0
12

5
15

0
17

5

18
9 

G
eV

√s
,  [G

eV
]

Events / GeV

05010
0

15
0

20
0 75

10
0

12
5

15
0

17
5

10
-111010
2

10
3

10
0

12
0

14
0

16
0

18
0

√s
   

[G
eV

]

σ   [pb]

D
at

a

Fo
rw

ar
d

D
at

a

B
ac

kw
ar

d

L
3



S
ea

rc
h

fo
r

si
ng

le
to

p
pr

od
uc

tio
n

P
ar

am
et

ris
at

io
n

of
F

C
N

C
tr

an
si

tio
ns

:
an

om
al

ou
sc

ou
pl

in
gs

� ��

����

�  !� " # $% # &
'(

T
w

o
fin

al
st

at
es

:

) ,

)
* ,

+* +�
02040608010
0

12
0

14
0

16
0

18
0

12
0

14
0

16
0

18
0

20
0

L
ep

to
n

ic
 :

 √
s 

= 
18

9 
G

eV
 -

 2
07

 G
eV

T
o

p
 m

as
s 

fr
o

m
 c

-j
et

 (
G

eV
)

S
ig

n
al

Q
C

D
W

W
Z

ee
Z

Z
eν

, qq’
D

at
a

L
3

N
o

ex
ce

ss
ob

se
rv

ed

0

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

0.
7

0.
8

0.
91

0
0.

1
0.

2
0.

3
0.

4
0.

5
0.

6
κ γ

κZ

C
D

F
 e

xc
lu

d
ed

L
3 

ex
cl

u
d

ed

m
to

p
 =

 1
75

 G
eV

m
to

p
 =

 1
70

 G
eV

m
to

p
 =

 1
80

 G
eV

L
3

-

:



B
os

e-
E

in
st

ei
nc

or
re

la
tio

ns
in

ha
dr

on
ic

Z
de

ca
ys

E
nh

an
ce

d
pr

od
uc

tio
n

of
pa

irs
of

id
en

tic
al

bo
so

ns
,

,c
lo

se
in

ph
as

es
pa

ce
:

.
/
.

01
/
.

2
/
.

.

3�54�

:
fr

ac
tio

n
of

in
te

rf
er

in
g

pi
on

pa
irs

:
si

ze
of

th
e

bo
so

n
so

ur
ce

W
ea

ke
r

co
rr

el
at

io
n

an
d

sm
al

le
r

so
ur

ce
fo

r

22

th
an

fo
r

.

Q
 (

G
eV

)

C2(Q)

D
at

a
χ2

 / 
nd

of
 =

 4
6.

62
/4

1
λ 

=
 0

.1
29

±0
.0

40
R

 =
 0

.3
47

±0
.0

64
 fm

π0 π
0

L3

Q
 (

G
eV

)

C2(Q)

D
at

a
χ2

 / 
nd

of
 =

 7
0.

83
/4

1
λ 

=
 0

.2
84

±0
.0

09
R

 =
 0

.4
96

±0
.0

08
 fm

π±
π±

L3

0.
8

0.
91

1.
1

1.
2

1.
3

0.
4

0.
6

0.
8

1
1.

2
1.

4
1.

6
1.

8
2

0.
8

0.
91

1.
1

1.
2

1.
3

0.
4

0.
6

0.
8

1
1.

2
1.

4
1.

6
1.

8
2



B
os

e-
E

in
st

ei
nc

or
re

la
tio

ns
in

W
de

ca
ys

B
E

C
st

ud
ie

d
be

tw
ee

np
ar

tic
le

s
fr

om
di

ffe
re

nt
W

’s

6�
�

-5051015

0
0.

2
0.

4
0.

6
0.

8
1

1.
2

1.
4

1.
6

1.
8

2

Q
 [G

eV
]

(a
)

(b
)

∆ρ(+,−) [GeV
-1

]∆ρ(±,±) [GeV
-1

]

da
ta

in
te

r-
W

no
 in

te
r-

W
L3

-5051015

0
0.

2
0.

4
0.

6
0.

8
1

1.
2

1.
4

1.
6

1.
8

2

J

√s
=

18
9 

G
eV

√s
=

19
2 

G
eV

√s
=

19
6 

G
eV

√s
=

20
0 

G
eV

√s
=

20
2 

G
eV

√s
=

20
5 

G
eV

√s
=

20
7 

G
eV

√s
=

20
8 

G
eV

av
er

ag
e

MC Inter-W

L3

0510

-1
0

1
2

3
4

5

N
o

ev
id

en
ce

fo
r

in
te

r-
W

B
E

C
is

fo
un

d,
A

m
od

el
w

ith
in

te
r-

W
B

E
C

is
di

sf
av

ou
re

d
by

78



Colour reconnectioneffects
in hadronic events

Particle flow betweenjets sensitive to colour reconnection
during the hadronisation
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The data are consistentwith a small reconnectionprobability
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Charged Higgs production at LEP

Two HiggsDoublet Models (Type I) :
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Exclusion
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Cut based 4-jet analysis

loose4-jet preselectionxzyU{ o}|�~���v�� �u� T
� y������Z�r��� � T ���
������ � � T

This is NOT the
q

analysis, but a simple cut based analysis
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Further testsarebeing performed.



Standard Model Higgs boson search

L3 published the resultsright after data taking:

PhysicsLetters B 495(2000)7

NewL3 results(June2001): FINAL

Submitted to PhysicsLetters B

1. Changesfr om November to June

2. Overview of the final results



ChangessinceNovember

Luminosity :

Final: 217.3pb � November: 200.8pb �
Additional luminosity at

fr om LEP:

Shifteddown by 200MeV.
Known morepreciselynow than in November

Data rerun:

Final calibrationsof all subdetectors

Monte Carlo rerun:

a) final mappingof thedetectorbehaviour

b) high statisticsMonteCarlo samples(morethan )

c) simulationon a finer grid of



Analyses:

a) new analysis,likelihoodbased:higher sensitivity

b) analysis(NN based)optimised

Search performance impr oved by about 1 GeV in the
masslimit expectedat 95% CL

Main gain in performanceis fr om the
q �	��

analysis.



B-tag in high-energy data samples

�
and

�

10

10 2

10 3

0
 

0.2
 

0.4
 

0.6
 

0.8
 

1

E
ve

nt
s 

/ 0
.0

5

Data
¡
b
¢
c£
uds¤

0.6
 
0.8
 

1

1.2

1.4

0
 

0.2
 

0.4
 

0.6
 

0.8
 

1
b-tag
¢

D
at

a/
M

C
 r

at
io

1

10

10 2

10 3

0
 

0.2
 

0.4
 

0.6
 

0.8
 

1

E
ve

nt
s 

/ 0
.0

5

Data
¡
WW 
¥

→ qq
_
lν

Background
¦

0
 

0.5
 

1

1.5

2

0
 

0.2
 

0.4
 

0.6
 

0.8
 

1
b-tag
¢

D
at

a/
M

C
 r

at
io



analysis

Distrib utions of somediscriminating

variables combinedin the lik elihood

Signal: §
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analysis

Distrib utions of somediscriminating

variables fed into the Neural Network

Signal: §
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and analyses

Distrib utions of the dilepton mass

and of the reconstructedHiggsmass
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The log-likelihood ratio for the

individual search channels
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The log-likelihood ratio for

all the search channelscombined
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Distrib ution of for two masshypotheses
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MSSM neutral Higgs bosonssearch
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