Two-Photon Physics atI
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1. Photon-Photon scattering
® Exclusive hadronic final states

® Inclusive hadronic final states

2. Electron-Photon DIS
® Lepton pairs and Fy gpp

® The structure function F;(w, Q2)
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Photon—photon scattering'

2E,E/(1 —cosf;) =0
2 2
Syy = (Z Eh) - (Zﬁh>
h h

At \/S.. = 130 GeV, for W? > 4GeV? and
Q? < 1GeV?Z:

o(ete” — et e~ + hadrons) = 14nb =
40 -o(et e” — (v,Z°) — hadrons)




lon at LEP1
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Theoretical bands assume a charm

quark mass of 1.3 to 1.7 GeV/c?
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Kg Kg final statesI

| £1(1525) L3 ] —

p ‘ | ----helicity zero
— helicity two
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_ Tyy (R)T(R)
0_(7*,7* — R) = 871'(2JR -|— 1) (W-?-y_m2R)2+m2RF2(R)

£1(1525) > K2 KE > wntan~ ot o™
f!(1525)signal of 31 % 6 events for £;,,; = 114pb™"

'~ (f2) BR(fs - KK) = (0.093+0.0184+0.022) keV

Probably pure helicity 2 state




Leading order diagrams'
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The x., distribution for 2—jet events

at v/See =131 GGeV

&~ Is the fraction of the photon momentum
participating in the hard interaction

Zjets(E + p:) Zjets(E — P=) }
D hadrons(E + Pz) ’ D _hadrons(E — Pz)

L~ = max{

—— PHOJET
—— PYTHIA

R S R
'

PYTHIA direct
Direct events : x, =1 no remnant jet

Resolved events: @, < 1 remnant jets possible
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The inclusive jet cross-sections

133 GeV

compared to Monte Carlo models
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Electron-Photon Scattering'

€tag (EtagOtag)

Q°)HA?

€untag (PZzAZ)

2
d°Cey—ex __ 2mal?

dzdQ? — Q%

(1+(1— y)z) F;(wa Qz) — yzFI:y(wa Qz)l

—0

— cos O, ) > P?




The production of lepton pairs'

e

ANTI-TAG

2
Ue*y—»ey,"'“_

dedQ?

71'042
1Q4 [(1 + (1 - y)2> F;,QED - yng,QED

FJ qen (%, Q%, P2 = 0)/a =

21— 22(1 —2)ln LE52) _ 1 4 8x(1 — =)

F{ qgp(2,Q%, P? =0)/a = 22%(1 — x)




Some check distributions'
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The data is well described by the QED Monte Carlo
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The world data on F3 qgp

compared to QED
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Azimuthal Correlations'

do(ey — epTp™) N 2wa? (1+(1—y)2> o
. Fy -

drdydyx /2= Q32 Ty

1
(1 -+ EG(FE/F;) . CcOoS 2x>

Je= 145(11__12)2 ~1, Fg=F =22z°(1—=z) (inLO)




The measurement of Fg /Fy
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Results on - pairs in tagged events'

—4- nata91-94 L3 preliminary
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The contributions to Fy' (x, Q?) I

F;(wa Qz) — L Zc,f 8(21 ‘fq,'y(wa Qz)

y\/\/\/\/\/\C

hadronic, VDM, pr = “small” pointlike, pt = “large”
P, w, @, non—perturbative perturbative

q

FYB"X(x)/a (n=3,Q°=14.7GeV’, m, OBGeV)

F2VPM (x)/or = 0.2 x%* (1-x)




The phase space at 1/Sce = Mo

LEP (Eg = 45.6 GeV)
Curvesfor: EY =5GeV
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The W — W, Correlationl
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The correlation based on F2GEN is much stronger
The inclusion of the Forward Region significantly
improves the correlation




The energy flow for /Seec = M0
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The DELPHI approach to Fy' I
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Results on FY (’pointlike’)I
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dF; /d In Q* for ng = 4 = (udsc) I
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Conclusions'

Two-Photon physics is a very active field at LEP with
good prospects for LEP2

® Photon-Photon scattering

1. A number of resonances have been measured.

2. The flow of hadronic energy has been
compared to Monte Carlo models.

3. NLO calculations of jet production agree nicely
with the data.

® Electron-Photon DIS
1. There is in good agreement with QED

predictions and the measured FJ,QED

structure function and the ratio Fg /F5'.

. The F,’ structure function was measured for
7.5 <{Q?) < 135 GeV?2. The systematic
errors have a large contribution from the
imperfect description of the hadronic final
state by the QCD inspired Monte Carlo models.

and ...




Outlook'

What can we expect from LEP on Two-Photon
physics in the future

® Photon-Photon scattering
1. More resonances (see list).

2. Jet production for the direct component alone.

3. Determination of the gluon content of the
photon in jet production.

4. ...

® Electron-Photon DIS
1. P? dependence of F qgp.

2. Azimuthal correlations in hadronic final states.
3. F,) for 20 <Q?* < 1000 GeV?=.
4. Double tag events.

5. «..

The LEP2 programme has just started

http://wwwcnl.cern.ch/ nisius/talks/MUNC200397/index.html



