


Photon Structure

Single-tag events:

anti-tag (-p’=P small)
e inv. mass of final state W
e virtuality of probe photon Q?
o virtuality of target photon P?
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HERA jets: J.Butterworth

LEP jets: T. Wengler =>gluons
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Phaton Structure
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very difficult for hadrons, but interesting
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Phaton Structure

The hadronic structure function
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scattered electron hadrons

good resolution bad resolution

=> unfolding
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Photon Struciure
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e ALEPH, L3 and OPAL have
made considerable progress
in reducing the systematic
errors due to unfolding and
hadronisation uncertainties

e Combined LEP data is
compared to generators
(PHOJET, HERWIG)

e Example: Unbiased tune
(from HERA) of HERWIG gives
significant improvement

» CERN-preprint

+ combined data
— HERWIG+K,
........... - HERWIG default
- HERWIGHK (dyn)

g

do/dWw_, [ph/GeV]|
=

e [PD/GEV]

do/dW
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Phoion Structure

Improved unfolding

» Different methods for regularised
unfolding like:
maximum entropy method
singular value decomposition

¢ Two-dimensional unfolding in x and
a second variable

ALEPH: m._m.

OPAL.: m._-gﬁ\mmcn

Improved treatment of forward
hadronic energy

Kinematic constraints for W

- energy/momentum ca
- kinematic information from hadrons

and electrons
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Photon Structure

i

..._.._m_ T T L J-_._m. - 2 3 o, -....‘.- — T = _.. | i n i | ¥ Y e :..___..-.- Gi T T _....-a.__.:_._. T _..... o Rl S

- OPAL, <o=18 GeV' —GRY LO Q=19 GV’ [ = OPAL. Q1T GV — GRY LOGR9 GV g

[ » 13 05=L06eY -~ GRY LO Q=28 GV vm L - i@%ﬁ%% - GEY LOG =128 GeY” -
3 i e Eﬁqéuuﬁabﬁamm ! E—w%gﬁp &

3" + DELPHL 072129 GeV- -~ WHITE =120 GeV*

| % L3, Q=108 Gey - OPM LU GV

—GRV L0 =37 GeV?
-~ GRY LO Q=51 Gev”

[ » OPAL Q178GY lﬁﬁnﬂﬂ.uﬁanma B
T v OPAL, <Q5=1TS GV - GRVLOQ =231 Ge¥"

-+~ SASHS Q=51 GeV o TOPAZ <0168 Gev® - SASID Q284 GeV
- - WHITL Q=51 GV ] - b EA GGt - WHITL Q=238 GeV'
M =S G 1 [ = Averi 0b=207Gev? COPM Q=201 GeV

-
[

lowest x that can be measured at LEP1




Photon Structure

PREIIMINARY
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} Linear rise with In Q°
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Photon Structure

The photon structure function

lowest x
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g . > o =
xde? MMW [(1+(1-)") F5 (xQ%)]

* determined from about 30
single-tagged D*events
» see talk by A.Boehrer

X< O.1: x>0.1:
hadron-like component purely perturbative (N)LO QCD

About half of the photon is charm !
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Photon Structure

Conclusions:

e QED structure functions ¢ L3 has measured the effective
studied in detail using structure function of the virtual
muons photon for the first time at LEP,

much more data in the ine

. effects of photon virtuality i g P
and interference terms have e
been demonstrated * A new combined fit of parton

. LEP measures QCD ﬂm:&n@u_. to LEP and HERA data
structure of photon in wide B
range of x and Q? « thanks to ALEPH, DELPHI, L3

T A — H:NW»..??QSQ.:@:E
have improved data quality
significantly, data suggest
low x rise
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