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Intr oduction

To under stand and probe QCD in as much detail as possib le

Parton densities of proton and photon need to be precise . cf future collider s,
pp, eTe™ and v, .

Directl y sensitive to gluon density in the proton



Analysis

Look for D* — DOn, — K

channel with ; | ZEUS
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Analysis of 98-00 data, ~ 82 pb—1, Measured 5545 D* mesons

in addition to ~ 37 pb—1 from 96-97.



Measured cross section

For the production rate,r = N/L

reP/retP = 1.1240.06 for 1.5< Q2 <1000 GeV?
and
re P/r€ P = 1,67 4 0.21 for 40 < Q2 < 1000 GeV?2

Difference between o(e p) and o(etp) data

do/dQ? (nb/GeVv?)

o(e"p— e D*X) = 9.37+0.44(stat. ) T 02 (syst. ) nb~ »°

o(eTp —» eTD*X) = 8.20+0.22(stat. ) 1332 (syst. ) nb

o(e~p) > o(eTp) increasing with Q2

o(ep) / o(e"p)

No obvious reason why, assume statistical
fluctuation.

Can be solved with more e p data...
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Event cross sections

do/dx (nb)
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D* cross sections

do/dp(D*) (nb/GeV)
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Extraction of

Extraction of (extrapolation to) m@m performed in full y consistent way

g, meas(ep — U*Nv
o theo(ep — D*X) F5 theo

(z;, @s )

m Bmmmﬁq? Qs v —

The ZEUS NLO QCD fit was used with:
e three active quark flavours

o mc = 1.35GeV
o p=/4m2 + Q2

in calculation of ﬁm@m and in HVQDIS for calculation of o(z, Q2)
Peterson function used in HVQDIS calculation
Component expected from b production subtracted from data

Unfolding depending on scheme, i.e. massive scheme



Uncer tainties In extrapolation

Factor s for extrapolating to full phase space in pp(D*) and n(D*) are 4.7 at low
Q2 and 1.5 at high Q2

Uncer tainties in the extrapolation are:

e using AROMA fragmentation instead of Peterson fragmentation - typicall y
less than 10%, but less than 20%. Most significant at high z for given Q2

e changing the charm mass by + 0.15 GeV - diff erences of 5% at lower x and
negligib le elsewhere

e upper and lower predictions from the uncer tainty on the ZEUS NLO PDF -
typicall y less than 1%

e varying the b component by factor of 2 - typicall y less than 1—-2% and 8% at
high Q2

Using CTEQ5F3 gave uncer tainties of less than 10% for low Q2 and less than 5%
for Q2 > 11 GeV?
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HERA measurements
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Outlook
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Summary

Have precise measurements of charm in DIS
Good description of the data by NLO QCD using a modern PDF

Doub le diff erential cross sections can be used to further constrain the gluon in
the proton

Can use other channels from HERA | data; e.g. ¢ — e or other D mesons - all
tog ether they can be as significant as the D* measurement

HERA II: increased statistics, secondar y vertex, forwar d tracking
= higher pp and Q2
= lower pp and more forward n
= greatly reduce extrapolation to ﬁm&
= measurements at higher x
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