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D* production in v~ collisions @ Charm and Beauty production in ~+ collisions

Analysis of 183-209 GeV data:
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QCD - Event variables )

Charge multiplicity
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QCD Models with parton shower describe data well
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QCD - Running of o,

Running as from event shape variables.
QCD fits to O (%) with resummed LO and NLO terms

0.17r ;
- V¥ Reduced Vs
- Vs =91.2 GeV
0.16 A LEP15
LEP 2

0.15f —— QCD Evolution

ANE Constant a
0.14|
5" 0.3}
0.12}
0.11f

0.1f
- L3 preliminary
[ L ‘ L L L ‘ L L L ‘ L

0'0%0 40 60 80 100 120 140 160 180

A
200 -

Vs (GeV)

From year 2000 data:
as(206 GeV) = 0.1111 + 0.0022(exp) % 0.0056¢

From hadronic event shapes using all data:

as(My) = 0.1219 + 0.0011(exp) = 0.005¢
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QCD - Rapidity gaps in hadronic Z decays @ QCD - Rapidity gaps in hadronic Z decays (2)

e Observation of large rapidity gaps in pp and ep collisions Define asymmetries in the particle flow:

Angle from the bisector in
GAP between jets 1 and 2:

Bi2 = Min(¢1,¢2)

3 — O Angular ~ Asymmetry for
bisector angle in GAP 12: )
pp AB — —Bio+Bo3+Ba;
12 B12+Ba3+Bgi
e Study “Mercedes star” 3-jet events with tagged gluon jet Similarly, define AY; and A%, ;\JetS(gluon)
e 2,000 events out of 2,000,000 from 94/95 Z-pole data
DATA o8l ° DATA
0141 —— Jetset (colour octet) "I —— Jetset (colour octet)
———————— CSO (colour singlet) < CS0 (colour singlet)

0.16

CS2 (colour singlet)

0.12 CS2 (colour singlet)
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01Ff
0.12

0.08 | 01Ff

0.06 F 0.08

0.06 -

0.04 |

0.04 .

colour octet colour singlet 002}

0.02 |

Colour flow: -1"2 05 A(I)B 05 1 1 05 A(I)B 05
— More particles (N) ” e
— Smaller angular separation

Fraction of colour singlet exchange < 12% (95%C
~ 10% expected from pp and ep
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Fermion Pair; Hadron Cross section
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Fermion Pair: Ry

Measure R, = o(bb)/o(qq) for

0.3

- L3 preliminary
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Fermion-Pairs: Lepton Cross section & Asymmetry ) Fermion-Pairs: Model-independent Z-mass
preliminary
2 C L3 1.5
= 1 68% CL
o L3 e 1 L3
I preliminary - Voo
1_
10 -
0.5-
ie]
8 8
= SM
0+ \
ce e'e’e’e’  _ — inclusive
, L Tmee spprT high energy _
b b b b b b b b b -05_ ""L3Zdata
"~ | —L3all data

91.17 91.18 91.19 91.2

m,, [GeV]
Jiou Mz[MeV] CC
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/s /GeV L3 standard fit | 0.22 fixed |91 189.5+3.1
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Fermion-Pairs: Limits on new physics @

Contact interactions:

Z-prime boson:
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Bosons: Photonic final states
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Limits on deviation from QED (95% C.L.):
A >1566 GeV

Limits on graviton exchange (95% C.L.):

Graviton

Extra Dimensions

*>§ii YZ W f
e Ms Ms™\yz w ¥

Our Universe
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Bosons: ZZ and WW production
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W Polarisation

Contributions of W helicity states:

183-202 GeV 204-209 GeV
Helicity| L3[%] SM[%] | L3[%] SM [%]
0 25.9+35 248 |21.6+5.3
—1 56.2+45 576 |64.7+6.6
+1 179+2.3 176 |13.7+3.4
1 — — —T —T
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W Mass ) W width

preliminary preliminary
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172 GeV - 209 GeV data:
172 GeV - 209 GeV data:
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A + +

All data combined: 80.398-+0.048-4-0.050 GeV
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Anomalous ZZ and Z~ couplings @

Zly Zly
€ VAVAVAVA €
e
o o Zly
7 Z

Anomalous ZZZ, ZZ~ and Z~Z, Z~~ couplings:

CP — violating : f) hY, V =5iz

SVAFAY, .
CP —conserving : f5 hy, all values 0 in SM

From event rates & distributions inete™ — Z Z:
1-parameter limits at 95% C.L. (183-209 GeV):

—0.45 < f) < 0.43 —0.76 < f; < 0.72
—0.91 < f7 < 0.98 —1.41 < ff < 1.75

From event rates & v spectruminete™ — qg~:
1-parameter limits at 95% C.L. (183-202 GeV):

—0.16 < h] < 0.05 —0.16 < h% < 0.07
—0.04 < h] < 0.09 —0.05 < h7 < 0.10
—0.12 < h] < 0.00 —0.19 < h§ < 0.13
—0.00 < h] < 0.08 —0.07 < h; < 0.12
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Anomalous quartic couplings: W+W —~

Anomalous couplings: aq, a. CP-conserving, a,, CP-Vi
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1-parameter 95% C.L. limits at 200 GeV [1/ GeV*

—0.310 < an/A? < 0.290
—0.035 < ap/A? < 0.036
—0.068 < a;/A? < 0.096
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60

Events/5 GeV

1-parameter limits (95%CL)

Anomalous quartic couplings: Z~~
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Susy Searches

Basic assumptions for MSSM searches:

pair production of Sparticle
stable, invisible

Event characteristics:

sleptons: ete™— 20 — £039%°

charginos: ete™— xx; — W*W*x{x!}
K and: 4 jets or 2 jets, 1 lepton or 2 le

neutralinos: ete™— xHx! F and: 2 jets or 2 le

K and: 2 le

Analyses depend on

Low AM Medium AM High AM| .OR.
N |data exp data exp data exp|data e
e |21 248 8 107 15 19.4| 38 4
g | 39 31.0 16 142 26 30.2| 73 6
F |172 160 52 534 38 26.5|/198 1€
XF| 55 47.0 33 367 24 26.1[112 11
XQ| 15 177 4 57 5 29|24 2

No signal seen in year 2000 data
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75\
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Susy: Chargino searches Susy: Neutralino searches

Higgsino like: independant Mass exclusion in the CMSSM, based on results from:

higgsino CMSSM e neutralino search

standard e chargino search
\V/ < I s I
> IR | L
a L3 IR MY
O 200f Frelminary " Xa
stable — ‘ - 1 T
| L3 Qreliminary IC%<
60 80 100
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80 tan
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M_ (GeV) M.o > 39.2 GeV
Vv Xl

Stephan Wynhoff L3 Physics Results 23 Stephan Wynhoff L3 Physics Results




Susy: Slepton searches

For n=-200 GeV, tan 3=2,

H=-200GeV tanB=20

L3 preliminary
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T T
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Susy: GMSB stau search

Reaction: ete~ — 77 — GG
Selection depending on decay length L

L
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Events / 5 GeV

Susy: Acoplanar photons

192 GeV < Vs < 209 GeV
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50
ruled out
Excluded at 95% C.L.
5|0 1(|D)0 1%0 200
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Exotica: Isosinglet heavy neutrinos

Single production: eTe™ — peNe

s-channel

Decay: N — eW — eqq’

Limit on
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Exotica: Unstable heavy leptons

N
¢

7
\

Mass limits in GeV at 95% C.L.:
close to the kinematic limit

Neutral: ete— — LOLO

Decay Model

Dirac Majorana

Sequential 101.3 895
1Y - ew Vector 1026 « —
Mirror 100.8 89.5
Sequential 101.5  90.7
L9 — W Vector 1027 @ —
Mirror 101.0 90.7
Sequential 90.3 80.5
LY~ +W  Vector 99.3 —
Mirror 90.3 80.5
Charged: ete™ — LTL™
Decay Model Limit
Sequential 100.8
L+ — oW  Vector 101.2
Mirror 100.5
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Froaucton: e*e  — N4, NA
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MSSM neutral Higgs boson

N

,—

Maximal Mixing
L L
—— Observed CL '

20

Q
& Excluded

95% C.L.

0 20 40 60 80 100 120 140

M, GeV

Exclusions at 95% C.L.:

M, > 83.7 GeV
MA > 83.9 GeV

(88.1 GeV expected)
(88.3 GeV expected)
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Fermiophobic Higgs boson

Production:

h — ~vy, Z —
aq 2% ete” prp”
data exp data exp data exp data exp data ¢

T

56 658 4 59 2 42 2 35 2 7
h— WW* —
49949 qqlv
Z — data exp data exp
gqg 81 709 43 365
vv 10 54 10 5.7
Clu; ~ pri / o (_-IU; P A N
UUSCTIvVeu /". vusciveu
Mediar EA}. ectéd [‘."‘ Mediat El\} ected /
107" > 107 . /’/
J-ll Ifl\‘v :.
/ ‘vls :
Bty
LA L3 h-yy 2 qoas i h o)
3 / : (Feb. 20) B NaE " (Feb.
10

10 5698 100 102 104 106 108 110 112 114 56 96 100 102 104 106 108 110 1
M, (GeV) M
No evidence for fermiophobic Higgs

Mp > 104.8 GeV (at95% C.L.)
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Charged Higgs boson )

Production: ete~ — HTYH~ Decay: H* — cs, Tv

No anti-b-tag applied.

¢ Data: Vs=183-209 GeV 6004 ¢ Data: Vs=183-209 GeV
1004 [] Background L 3 [] Background + L 3
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Q
o
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Charged Higgs boson

Br(H - t'v,)=0.1

13
o
10 -
s
10
3
_10 4
O, 4
1 10 =
— ]
5
10 s Signal
-64 M, =68GeV
10 4 50
0 7] — Observed +10 be
Expected +20 b
T T | T T T T | T T T T |
60 70 8

M [GeV]

Increased from 2.70 measured with data up to 202 (
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Conclusions )

Successful running for 12 years!

Thanks to the CERN accelerator divisions
and technical staff

L3 is relying on ongoing support from CERN
to continue and finish the analyses
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