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The contributions to FY)' (x, Q%) I

F)(z,Q%) == Zc,f 62 far(z, Q%)
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Charm production tagged by D*SI
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® anti-tagged events

—— wrong-charge combination |
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A clear signal in the A(M) = M (D*) — M (D)
mass spectrum is seen for anti-tagged and tagged
events




The first measurement of F;CI

point-like, purely pertur- hadron-like, depends on
bative QCD prediction, f;, dominates at low-x
dominates at high-x

N
<Q> =20 GeV? —4- OPAL
— GRS-LO T NLO (Laenen et al.)
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the Monte Carlo predictions (OPAL
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Improvements on the OPAL analysis'

OPAL 1996/97

1. HERWIG5.8d, PYTHIAS.718 and F2GEN

2. 1-dim unfolding
3. V/See = 91, 161, 172 (zeV data.

4. generous variation of cuts

OPAL 2000

1. HERWIG5.9+k; (dyn) and Phojet 1.05

2. 2-dim unfolding

3. V/See = 91, 183, 189 GeV data.

4. variation of cuts according to resolution

5. radiative corrections to F; (RADEG, Laenen et. al)

By these improvements a significant reduction of the
systematic error has been achieved.




Some words about unfolding I

The Principle:

gdet (ﬁvis) — f A(ﬁvisa '&:) fpart (ﬂ:) du + B(ﬁvis)

. 1-dimensional case:
gdet (ﬁvis) - gdet (mvis)v Lvis — f(Etag7 Htagv ins)
and fPart(4) = fP2rt(x) which is related to Fy'. The

distribution of background events is denoted B (tyis).

. The correlation matrix A (Uyis, @) has to be obtained from
the Monte Carlo Models = Model Dependence, and one has

to consider all reasonable models => individual choices.

. The unfolding result should be independent of the
fPart(x) oc F' used in the Monte Carlo. This is not true if

F; and the v* ~ fragmentation do not factorise.

. 2-dimensional case:
Take a second variable v = Ei guty Ffory - . .. Now the
result should be independent of the joint input distribution
function fP2*(x, v), and only the transformation
A(wvis, Uvisy Ly v) as predicted by the Monte Carlo model

matters, which now also depends on the transformation of v.

. N-dimensional case:
Take as many variables as you wish. Now the result should be
independent of the joint input distribution function of all
variables, and only the transformation matrix matters.

Only possible for infinite statistics.




Description of electron quantities'
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A satisfactory description is seen within the selected
phase space.




Description of hadronic variables'
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Significant differences are seen.




1-dim versus 2-dim unfolding'
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A significant better stability with respect to different
modelling of the hadronic final state is achieved by
2-dim unfolding.




Comparison with old OPAL results'

| @ OPAL LEP1SW, <Q*= 19Gev—GRV LOQ =1.9 GeV*(a) .
®  Previous OPAL result HERWIG 5.8d
v OPAL LEP1SW, HERWIG 5.8d

e OPAL LEP1SW, <Q> 37GeV—
®  Previous OPAL result HERWIG 5.8d
v OPAL LEP1SW, HERWIG 5.8d

When the same MC model is used, the new results are
consistent with the old ones, but with reduced errors.
Using the improved MC models leads to a lower
measured Fy.




measurements at low Q2 and x
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GRV(LO) and SaS1D are somewhat low, and the data
has not been corrected for the P? effect.




New measurements at larger QQ?
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Also at higher Q2 the errors could be significantly
reduced.




Radiative corrections and P2 effect'
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The radiative corrections are x dependent and 'known’

—> apply correction.
The P? distribution of the data is unknown and the
P? suppression is theoretically uncertain = do not
correct.




Conclusions'

1. The first measurement of F3) . has been made. For
large @ the NLO calculation perfectly agrees with
the data. At low-x the data suggest a hadron-like
component also for charm quarks, although in this
region the model dependence is rather large.

. The measurement of the hadronic structure
function F; has been updated by OPAL. New
Monte Carlo models and improved unfolding
procedures lead to significantly smaller systematic
errors.

Outlook '

. We need massive matrix elements implemented in

the MC’s and more data to improve on FZC.

. Monte Carlo models should still be improved and
2-dim unfolding is only a work-around.
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