Photon Interactions

at LEP and HERA
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A very quick look to a large field of physics !!!!
The virtual photon interactions
Photon structure
Cross-sections vs W, and W,
¢ and b production

Test of BFKL dynamics

Conclusions
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Virtual Photons

Y

Hera LEP

0 Q? ~ 0; Photoproduction [ Q% ~ Q3 ~ 0 Untagged
[0 Q? >> 0 DIS 0 Q7 > Q5 ~ 0 Single-tag
[1 Composite target [ Q7 ~ @35 > 0 Double-tag
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Two-photon : tagging scattered electron

anti-tag or single-tag double-tag
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Emnergy deposited in the small angle electromagnetic
calorimeters.
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10
e | 3189 GeV data |:| Selection
5 — PHOJET
0% & PYTHIA Eior < 40% /s
1 | ]e'e™ = e’e"hadrons .
10 4] Il background # partlcles > 6
%) : cut
c
2 2 — 1\ 2 2
% ins: (Z’L EZ) o (Zz pl) < va
©
) :
£ [1 Main backgr. (1 — 15%):
= ete” —efe 77

eTe” — hadrons

[] Progress in Monte Carlo:

0 0.5 1 15 PYTHIA,PHOJET, TWOGAM
Calorimeters Energy / (2E

beam)
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Diagrams contributing to v interactions

Monte Carlo models : VDM, LO QCD (DGLAP),

+

SOFT:

Q|

HARD:

spectator
jet

Direct (QED)
Single Resolved
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pdf in the photon

spectator
jet

spectator
jet

Double Resolved
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D* production in DIS at Hera

— 10 L —— — T
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o [ HVQDIS = [ HVQDIS
B ! ! L1 0 | | | |
1 10 -15 -09 -03 03 09 15
ptD* [GeV] r]D*

Different treatement of gluon singularities

[J HVQDIS=NLO+DGLAP
[] bands 1.3 <m, < 1.5
[] CASCADE = CataniCiafaloni FioraniMarchesini model

It can be a solution also for other problems!
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BFKL dynamics

Double-tag: QF ~ Q35 >> 0

%% %

Y

a) LO QPM §NLO QPM c) NLO QPM
%Zé Y Y
~ - ~ -

< Q%> = 16 GeV?

12 ® | 3 Prel.
] v OPAL Prel.
107] — NLO QPM

Oyy0 [nb]
_<_
+

' 20 ' - 4IO ' ' ' 60 '
W, [GeV]

L] For W,., <40 GeV NLO QPM
[ Excess for W,, > 40 GeV :

d) y-gluon e) one-gluon f) multigluon Resolved phOtOﬂ
or BFKL dynamics.
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Conclusions

[1 Diverse and accurate measurements of the photon
interactions are performed at LEP and Hera.
They are the basis for understanding QCD not only in
the perturbative sector, but also in the field of
non-perturbative, diffractive phenomena.

[1 A large amount of LEP and Hera data have still to be
analysed, it would be unwise to leave them unexploited.

[1 This work is vital for LHC and future projects
(TESLA,...)
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Inclusive

10 4
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do / dp,[pb / GeV]
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(Inl <.5, W,, > 10 GeV)

do / dp,[pb/ GeV]
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Photon Interactions

e Data T

—NLO QCD
- - Scale dependence
-- Direct
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