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Baryon production in two-photon collisions
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Heavy quark production in two-photon collisions @

Open bb, cc production
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e—-y Interactions

at low angle .
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In the SM

at low angle .
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ey — vW: study of WW~ couplings

at low angle .
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ey — vW @
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Evidence at the 8¢ level for the non-abelian WW~ couplings
predicted in the SM: Ky = 1.12 £ 0.08 £ 0.07
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WW Physics
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Unfolding the et e~ — WW differential cross sections
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Many predictions beyond the SM manifest as
deviations in the eTe™ — WW differential cross
section

Total cross section is not enough: provide
do /dcos 6
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Spin analysis of the ete” — WW process @

Physics defined by Polarizations from W decays
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First type of analysis: polarizations of the individual Ws @

L ongitudinal W-polarization
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Longitudinal W polarization: (22.8 2.7 +1.2)%,
in agreement with SM expectations
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Second type of analysis: spin correlations between Ws in qq'lv
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Evidence for spin correlations between the two W's at the
2.60 level
1.80 larger than expected!
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Third type of analysis: spin density matrix
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[I Information equivalent to the W polarization
analysis in the diagonal elements: pgg, pit, p_—

[1 Extra pieces of information in the non-diagonal
terms
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Third type of analysis: spin density matrix
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[J No CP violating couplings seen
[1 No CPT violating effects
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W mass measurement. Systematic uncertainties @
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Reconnection Einstein

[0 Colour reconnection: affects the inter-W jet region
[1 Bose-Einstein correlations: identical bosons connected in phase space
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Intra-W Bose-Einstein correlations
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Colour-reconnection studies @
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Colour-reconnection studies
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Fermion pair production
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Photons with missing energy @
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[1 Estimated precision: < 1%
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Fermion-pair cross sections
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ete™ — ff. Differential distributions

Bhabha Differential Cross-Section

2 | ocosBl= 0.052 Mcos6=0.138 | 2
0 :+ + - 0 -~ Measurement
810 = + ¢++ ' ¢ + $ vy + 10 & - Combination
s L t { 1% 38
= RS SM
=) - =)
o° | o .
i * n No Running
o] — = o]
e [ i[DcosGl]D: 0.227 EDCOSOD+D: 0.317 20 &
AN S mas & M| RE eSS LI
§10 — t . g
s | \ 10 5
=) B n =)
o | — o
= : MMcosO= 0.407 McosB= 0.497 _ =
030 [— + —40 o
D — 4 | D
3 C 4 + t— 4,0 3
g [ b bt 3
5. r + ¢ + 1 =
820 — ] + 20 3
a7s —TcosBLI = 0.588 McosB= 0.678 ] o)
g Bt t 1100 3
o050 — ¢ 3 + + 9+ + + — 100 b
s ++ ++- 9
o — o
B [ B
'025 | = ©
- — 50
o) - McosOE 0.77 (Mcose=0.862 —[800 2
N - ’ — N—r
@ 400 — L 1 =
7] 0’ 7))
o — + ¢ . o
] — ¢—600 I
E o[ ppat d Hs
D - -
S 200 ; 4 = Preliminary
-lIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIII 00
190 195 200 205 210 190 195 200 205 210
Vs (GeV) Vs (GeV)

J. Alcaraz Latest L3 Results July 22, 2002



ete™ — {f. Differential distributions

Bhabha Differential Cross-Section
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ete™ — ff: sensitivity to spin-2 particles
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particle
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Single top searches in L3: ete™ — tc(U)
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Interpretation in terms of anomalous couplings
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Single top searches in L3: ete™ — tc(T)

Interpretation in terms of contact interactions

Scalar
Vector
e
Tensor
Ag > 0.65 TeV
Ay > 0.75 TeV
Apr > 1.24 TeV

(for my= 175 GeV)
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“Standard” Higgs searches

MSSM Searches:

>M Sear%f; 190 Gy my > 84.5 GeV, m4 > 86.3 GeV
: ' all scenarios: my-max, no-mixing,
(Physics Letters B517 (2001) 319) jarge 11, FINAL
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H — WW?* searches @

Standard Model Benchmark fermiophobic scenario
o [ S 1 Fo
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0 SM: BR(H — WW*) =~ 10% when myg =~ 120 GeV
[] Fermiophobia: H — WW?* dominant for myg = 90 GeV
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ete™ — ZH — ZWW* search

d9qgqgqq, 30 % ggqglv, 30 %

hV.
N

[1 W* always “off-shell”, many signatures
[1 Large backgrounds: neural network techniques

[1 93% of the decay modes searched for; € =~ 44%
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“Fermiophobic” searches, NO EXCESS @

Excluded at 95% CL T ,
09 | S Excluded regions (h - yy, WW, ZZ)
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O myg > 109 GeV (BR(H — WW* + ZZ*) = 100%, SM production)
O my > 108 GeV (benchmark scenario)
[0 myg > 107 GeV (any BR, SM production)
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Anomalous Higgs couplings in the bosonic sector

Y

\

0 Described in terms of the anomalous couplings d and dg
(Gounaris et al., Nucl. Phys. B459 (1996) 51)

0 Clean signatures
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Higgs anomalous couplings: example @

Run # 850706 Event# 375

/s

E2 = 38.3\GeV
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Higgs anomalous couplings: NO EXCESS
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L3 data largely constrain these couplings in
the region: my < 160 GeV

Limits to I'(H — ~~) and I'(H — Z~) in the region

J. Alcaraz

of interest for the LHC
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Fermionic anomalies: flavour independent searches
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[0 Basic assumption: H — bb not necessarily dominant

[1 Analysis strategy: eliminate b-tagging requirements
O myg > 97 GeV (BR(H — qq) = 100%, £2=1)
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SUSY searches




SUSY analyses: sleptons, NO EXCESS @

I A Ay v

H=-200Gev tanf3=20
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Main signature: acoplanar lepton pairs
ms > 98 GeV; m; > 86 GeV; msz > 80 GeV
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SUSY analyses: stop, sbottom, NO EXCESS
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Gauge-Mediated Supersymmetry Breaking (GMSB) @

ete” — X X! = 7G G

Two photons and missing energy
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Beyond the SM: GMSB @

Uollo

X1X1 — &gW

— M) =10 GeV
— M(X)) = 50 GeV
— M(XJ) = 95 GeV

L3 preliminary

Mean decay path (m)
X! with long lifetime = decays in the calorimeters
L3 advantage: segmented HCAL closer to the IP

1.2 + 0.6 events expected, none found
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SUSY analyses: GMSE 71

_|_

Decay length
Invisible (< 1 mm)
Short (Imm < 5 cm)
Medium (5 cm < 0.5 m)
Long (> 0.5 m)

~+~

Lol

ete” > 777 177G 17 G

Event signature
Acoplanar leptons, missing energy
Non-zero impact parameter
Decay vertex in tracking chamber
Heavy ionization
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SUSY analyses: GMSB 7, NO EXCESS

ete” — 7T
oo L3 Preliminary
k- TG
90
0.05 pb
80
D
e
| 70
=
60 0.1
0.10 pb
50
0% 10?2 10t 1 10 10°

J. Alcaraz

Decay Length (L: cm)
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L3 Outlook

Many (some of them new) analyses
ongoing: EW studies, searches,
two-photon physics, QCD.

L3 activities will continue in 2003, as

scheduled.
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