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The world data on FVQED
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The dependence of F,

on P?and m,,
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The P? dependence is clearly observed in the data.
The muon mass can be determined to about +15%.




Azimuthal Correlations'
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The x dependence gives access to other
structure functions besides F,'.
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The improvement of the

leading log approximation
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The structure function F qgp and Fg ggp receive

seizable corrections at low values of Q2

R. Nisius, M.H. Seymour, Phys.Lett. B452 (1999), 409-413




The structure functions

F) and F3
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First measurement that goes further than
measuring the differential cross-section.




Aa& mOU‘H,HrSw| %N mOU .H:Hrhm |_|,H,Hb|_|,H.,Hb|_|‘H,H.b|_| ,H:H.bv
B B I

R - T
++49 ++97 ~

eWat — £(2d - H&; @Dy o1  SH A
N&N@ - NA& : 3

ré T
/1 gV ,dep dep




do / dx [pb]
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The cross-section for double tags'
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QED agrees well with the data and the
presence of the interference terms is clearly
seen for the first time.




The contributions to Fy (x, Q?) I
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The hadronic energy rowI
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The hadronic energy flow is not well described by all
available Monte Carlo models (L3 ’'98)
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The world data on F;I
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The x dependence of

F) (GRV) and F,) (asy)
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The structure function F5' is to 90% perturbative at
large @




Measurements of the Qz evolution

of F,) forng = 4

N
ol

OPAL (0.1<x<06) YTOPAZ (0.3<x<0.8)
AALEPH prl. (0.3<x<0.8)
JADE (0.1<x< 1.0 YL3prl. (0.3<x<0.8)

N
HS}
(&)

FJ (Q2udsc) / o

N

TPC (0.3<x<0.6)
GRV LO (0.1<x<0.6)
- GRV LO (0.2<x<0.9
GRV LO (0.3<x<0.8)
SaS1D (0.1 < x < 0.6)
HO (0.1<x<0.6)
- ASYM (0.1<x<0.6)

Q% [GeV?

A clear rise consistent with log QQ? is seen in the data




F,) for virtual photonsI
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The absolute predictions agree for P? > 0.5 GeV?,
when using SaS1D (I P2 = 2)




F.) as a function of P?
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The suppression strongly depends on the
assumptions made for the supression in SaS (IP2) and
onx




The x dependence of
F) (P?)(GRS) and F,' (P?)(pl)
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The non perturbative part is a 10% correction for
r > 0.3, Q°? = 100 GeV? and P? = 1 GeV?




The Measurement of Fgﬁ

F207) /a

Q? =5 GeV?
P? = 0.35 GeV?

NLO (full)
NLO (n=0)

0.7

0.8 0.9




do /dx for two virtual photons'
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The cross-sections for longitudinal photons, o1 and
oTi,, and the interference terms, 711, and 7T can be
Important.




Cross-section for ee — ee hadrons'
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Conclusions'

1. QED is in good shape and sucessfully describes:

(@) F;,QED in the large kinematical range of
1.5 < Q? < 400 GeV? including the effect of
the small virtuality of the quasi-real photon P?

(b) The structure functions F and Fg.

(c) The differential cross section do /d« for
1.5 < P?%,Q? < 20,30 GeV?2.

2. The hadronic structure is a field of active research:

(a) Accurately describing the hadronic final state is

non-trivial.
(b) The logarithmic rise of Fg Is clearly seen.

(c) The low-x behaviour of Fg IS intensively
studied.

(d) The information on the structure of virtual

photons is still very limited.

Let us enjoy a session with interesting new
results and developments.
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