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Outlook

Main Geneva activities in L3 _ preliminary
® e'e"—qq(y), Vs>0.85Vs L3
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QCD
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— M. Chamizo, E. Delmeire,
L. Malgeri, S. Natale**
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Two photon processes

Bossey July 2002

e Untagged events
— The e+e- are undetected
— Quasi-real photons
— The final state is fully
reconstructed
e Single tag
— Either the e- or e+ are

detected in the low angle
forward calorimeters
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Inclusive p® and KO

p°® 2> gg Mass resolution ~ 6.6 to 13.5 MeV
KO, = p-p* Mass resolution 8-10 MeV
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(Phys. Lett. B 524 (2002) 44)
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P.Achard

Inclusive charged hadrons

Submitted to
summer conft.

Pt = transverse momentum of the particle

_ oK
) [E oK
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Poor agreement with theory M Charged had. ready for pub.
In the high pt region
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L and SP pair production B.Echenard

L>pp and S° >Lg _
W ,,=two photon inv. mass

® Data ® Data

- DZ DA — Standard DA
- Asymptotic DA
— Standard DA

Phys. Lett. B 536/1-2 (2002) 24
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® L3 prel.
O Venus
A Cleo

a)

pp production

@ L3 prel.
— Diquark
Three quark

Waiting for

B.Echenard

Submitted to
summer conft.

Diguark model

e

W®h,® pp gw® pmp° before publishing
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_ | Vs P.Mermod
Smg € tag analysis M.Kienzle

» One e detected at low angle
» The other undetected

detector g(deg) | Q¥(GeV?
VSAT 0.45-0.61 1.5-2.3
LUMI 1.8-3.6 21-81
ALR 4-6 97-219
ENDCAP 14-35 1188-7234

» Systematic errors

» Use other low angle
calorimeters to cover a larger
Q2 range
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Submitted to

P.Deglon
summer conft. &

preliminary

e'e —hadrons(y) L 3

Bhabha differential cross section
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P.Deglon
Search for new physics in ee>ff

Submitted to
summer conf.

» Many models
tested

> NoO deviation wrt

e Data - SM found
— SM
M =0.75 TeV, A=+1
M _=0.75 TeV, h=-1

140 160 180 »Analysis nearly ready
for pub.
Vs (GeV)
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>WW= qqqgq hadronic channel

>WW - ggln  semileptonic
>WW-> Inln leptonic

e Cross section and W decay branching ratio
e W polarization

e W mass
— Improvements on mass extraction
— Systematic error due to Color Reconnection
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L.Malgeri

- S.Natale
W cross section and BRs 27%°°

Vs > 192 GeV: preliminary R
I~ ' 1 1 T T T

IL3 _
| 161 GeV 0.791+0.222
+_ . -¢-—+'+‘++ ¢ 172 GeV 1.01240.116

W\N:Gmeasloth

183 GeV 1.076+0.044
189 GeV 0.998+0.023
192 GeV 0.992+0.055
196 GeV 1.003+0.033
200 GeV 0.991+0.033
202 GeV 0.997+0.050
205 GeV 1.01310.034
207 GeV 1.044+0.027
208 GeV 1.089+0.110

y*/d.0.f=6.2/10

1.015+0.016

® Data
— YFSWW3

160 170 180 190 200 210 Combined
Vs [GeV] —

0.8 1.2

L epton Standard

Wi 10emee i NS Reanalyze using latest MC
20+, 1o+0. ]
W generator

B(W->qq) 68.10+0.41+0.33  67.51
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S.Natae

Differential cross section

e Submitted

| ® Data qgev and qquv | to summer
1 — SMKORALW . conf.

180 - 210 GeV (preliminary) ] e will be

T combined with
other LEP
experiments

»Publication together
with xsec when new
MC ready
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E.Demeire

Submitted t : - .
Spin Density Matrix

L3 Preliminary

[m( p¥) —Im( p¥ )

| p“’}+[m{ E‘*‘f ]_:+
' - 5 1 e
__ _+- | qq Uy | . . L % + I'..'..I f E o II_||_I||:l‘-.I

a 1 ] § [m{EFD} —Im{ p""' )
cos 0, cos 0, cos 0,

r+,r =, r% ~probability of
producing a W- with helicity +,-,0

» Analyze all energies

> Systematic errors Test CPT Invariance
> Set limits to CP Test CP Invariance

violating couplings
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M.Chamizo

W mass determination

preliminary
I 1

1 I 1 | I 1 I | —
® Data qqqq+qqlv
[ IM.C. reweighted L3
Best qqqq pairings
10007 v, = 80.389
+ 0.070 GeV

1T, = 2.24
+0.19 GeV

500~

Number of Events / 1.5 GeV

40 60 80 100
m,, [GeV]
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Submitted to
summer conft.
L3 average

Mw=80.389+0.048 £+ 0.051GeV

Minv= invariant mass after a fit
Imposing E,p conservation and
equal mass constraint

Mw extracted using one estimator
per event (1D method)

» Work In progress to
Improve statistical &
systematic uncertainties




M.Chamizo
Improvements on W mass

* Improvements for qqdqd . yse more information per

event
— 2 masses, mass error, y45...

e 2D method improvements
- qqq : up to 8% (M5C, s5C)
- lvqq : up to 4% (M2C,
M1Chad)
e Divide the events in two

samples

- 4 or 5 jets according to » Try 3 Dimensional fits
y45 cut

Up to ~ 6% improvement
on statistical error wrt to
standard L3 analysis




Systematic uncertainties on Mw

Source gain gaqq combined

|SR/FSR 18 11 15
Hadronization 30 30 30 BE, CR, LEP energy1

Detector syst. 10 11 11 I "
Fit method 15 15 15 hadronization—>

Selection 5 7 correlated for all
Background 4 7 -

MG g 9 2 LEP experiments
L EP beam energy 17 17

Colour Reconnection - 50

BE correlations - 20

Total systematics 69

Statistical 63

Total 93

» CR dominates the systematic error

» Total qqqq error is larger than qgin

(similar behaviour for all LEP exp.)
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Colour Reconnection

e Hadronization of the two Ws may not be
Independent

—Bias on reconstructed mass by momentum transfer
between the Ws

*CR affects low momentum particles between jets

Two strategies :

—Reduction of CR sensitivity (dedicated W mass analyses)
—-Direct CR measurement (using WW and Z events)
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Colour reconnection

SK—I Own Event Comparison

A 10 ; MeV i
DELPHI FASTSIM — Error on points 0 to & MeV/ /
Iy Vi

e« Many models in the
market
- Up to 200 MeV bias on W
Mass
all experiments have
same sensitivity

L
.

W Mass SK1- Standard Jetset (MeV/c?)

Current uncertainty of 50
MeV evaluated with
assumption 30% of
reconnected events
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Search for CR

In case of CR: Submitted to
« depletion of multiplicity in W region summer conf.

e enhancement in non W region

Ry : density of particle inside/outside

W regions
o | 189-207 GeV (preliminary)

]
| - » L3 data compatible with
081 7 T both no CR or CR < 40%

7 _el3data > LEP combination in

0.6- == SKI (=) progress to set better
limits

185 190 195 200 205 21(
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_ J.H.Fiad
CR measurement in Z events

Asymmetry of particle density between jets in 3-jet evts

1.2- @ L3 Data

Submitted to
summer conft.

» Use new Rathsman
parameters

» Transport Z results into
W s

-1 -08-06-04-0.2 0 0.2 04 06 08 1

B
A12
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L.Malgeri
W mass and CR M.Chamizo

e Use alternative jet algorithms less sensitive to inter-jet

activity
— Restrict jets to narrower cones
— Exclude particles with low momentum

Mass bias vs cone size Error increase vs cone size

SK1 Colour Eeconnection

1 @ 206 GeV
® full CR. 189 GeV [k

® =3, p_ =059, 206 GeV
1 @ full CR, 206 GeV

>Try to exclude some
CR models from Z and

| | | WW data
" f | > optimize analysis for

_ / ] : |  non-excluded models
0 20 40 60 80 100 Y0 20 40 60 80

Cone Angle [degrees] Cone Angle [degrees]
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AM,, [MeV]
Error Ratio




Conclusions

e Still a lot of work to do for final papers In
- 2-photon, W physics
e ~35 publications foreseen with the analysis
going on at L3
- ~ 10 involving Geneva group
— 3 thesis submitted using L3 data end 2003-2004
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