THE HADRONIC PICTURE OF THE PHOTON

* Total yy hadronic cross-section

e Di-Jet Production in yy-
collisons

e Summary

T. Wengler CERN/EP ICHEP 2000, Osaka, Japan
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Total hadronic cross-section
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Factorisation of Pomeron
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Otot(8) = As® +Bs"+ Cs®

€ = 0.093(2) 1 = -0.358(15) K = 0.560(17)
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Total hadronic cross-section in yy - collisions

7] Note: Pre-LEP low W data
o T are inconsistent
... 4 The Pomeron factorisation picture
j il TR
o0 |
u. But: Expect steeper rise of 6, due to
m direct yy interactions
wl Do fit to yy data:
) S RS Oyo1(S) = As" + Bs"
W [GeV] i\m - i
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Fits to the yydata

New L3 measurement:

800- - » e
[ET—— 189 to 202 GeV (~ 390 pb ')

/ N, € set to universal values

€ as additional free parameter
€ = 0.250+0.016

2001 2 e e very low (Reggeon) and
| very high W region
5 50 10 150 OPALfit € = 0.101+£0.025
800
OPAL and L.3 data are
consistent
LEP: need to understand
increasing model
- dependence of correction
| e with W (diffraction 7)
| w13
[}L st e B B, i s Y
50 100 150
W [GeV
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Total X-Section and Di-det Productien in vy

?
How do we find out ?
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one way is

i
DIS e-y scattering

4 fo=  I@Seww | e.g. charm production
m 50 e (see talk by A. Boehrer)

But: mostly ( through leading order graphs )
sensitive {0 quark densities, since photon
couples to elm. chame

see talk by S. Soldner-Rembold

.om | OR —— DixJet Production in yycollisions

(and y p-collisions: see talk by J.Butterworth)

gT—

CERN/EP

ERBNEEE & ¢ 4 4 b b ISR oy bbb b EEEREEER 4 V4 ob b EEREEEER

bow ¥



. . . and their separation | |
Di-Jet Production Processes (ambiguous at higher orders) Y (Exp,)
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c_.._m. oawm.mm&o:m vs. Transverse m:ﬂwK
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NLO QCD prediction (M.Klasen et. al) ammnﬂ&mm the amﬁ well
(somewhat too high at high Energies) ire
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Total X-Section and Di-Jet Production in yy

Di-Jet Cross-Sections vs. X,
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First measurement of x, - distributions
in yy - collisions

the sensitivity to the gluon at low x,

GRV LO m:o_ SaS1D appear
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Total X-Section and Di-Jet Production in 1y ICHEP 2000, Osaka. Japan
The Influence of the Underlying Event
OPAL Preliminary
= I
w ol SCET<IGY Preliminary study:
® - ® OPALdata _.ﬂ.._
g .

Compare data to PYTHIA
(SaS1D, p; ma=1.4 GeV) With
__s_> turmed on and off
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The x., - distri
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g“ 175
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Xy X,
Hadronisation changes shape - also compare in 2 bins of x,:

. S data_[pb| | NLO _[pb]
BGeV < B <7GeV  y>0.75]| 111,043.8 206.5
i o, <075 | 2055448 | 844
TGV < B < 11 GeV 2, > 0.75 | 774426 | 870

£y <05 | 715422 | 326
11 GeV < B < 25 GeV 2, >0.75 | 320425 27.4

2, <075 ] 158%1.7 | 75

Large discrepancies at low Ey - better only at high Et and x,
Do we need a larger gluon contribution ?
T. Wengler CERN/EP 10
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Summary

* New measurement by L3 including data up to 202 GeV CME
» The OPAL and L3 measurements are consistent ( . . . Pre-LEP low W data are not)
* L3 sees steeper rise of 6, than 6,4 (due to very low/very high W points)

@Iﬂ Production in yy - collisions u

* New measurements by ALEPH (183 GeV) and OPAL (189-202 GeV)

* Transverse energy / momentum distributions described by NLO

* First measurement of x, - distributions down to 0.02 in bins of Et by OPAL

* First studies show sensitivity to gluon exceeding the influence of MIA

* First comparisons suggest that gluon is underestimated in GRV and SaS1D
Thanks to M.Klasen for providing the NLO calculations
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