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Kinematics of Deep Inelastic Scattering

“
27.5 GeV e* — /5 = 300GeV +— p 820 GeV

remnant
Q*=—¢*=—(k - k)2 4-momentum transfer?
x=Q*/2P-q fraction of p momentum

carried by the struck quark

y=(p-q)/(p-k) relative energy transfer
in the p rest frame

W? = (q + P)? mass * of the hadronic final state
Q* = szy

9 = -ln(taﬂ%)
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Charm Production
“

¢ charm production

dominated by the
e Boson Gluon Fusion
c mechanism

e sensitive to the gluon
density

Hard scale allows validity of pQCD calculations

Various calculation schemes based on
e the DGLAP evolution

(Fixed Flavour Number Scheme (FFNS) massive and massless ap-

proach, Variable Flavour Number Scheme (VENS))
e the CCFM evolution

(Crafaloni, Catani, Fiorami and Marchesini)

Test of universality of the gluon distribution
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Charm Tagging in DIS

e

o D*" mesons
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| Hl and ZEUS
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al ZEUS
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e semileptonic decays of charm into electrons ZEUS
ZEUS Preliminary 1996-97
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Inclusive D* Cross Sections

R = e e ——

D*—s(Kn)n, ) ‘ .
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Differential Cross Sections
ﬁ

ZEUS Data compared with HVQDIS
ZEUS 1996-97
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2P e |
Zpr = (—3™)

HVQDIS predictions for m,. 1.3 - 1.5GeV . using the ZEUS 1994 PD
prie =« D"), drag effect correction
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Differential Cross Sections
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Double Differential Cross Sections

H1 preliminary
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Differential Cross Sections
ﬁ
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Extraction of Fac(a:, Q?)
The e€ production cross section described by F*(z, Q?)

ﬁ%ﬁ 2m - N y)z) FcE(E,Qz)

assumptions Fy ~ 0

extrapolate outside the “visible” region in pr and n

Fr meaa(qu2) = a.m&rlﬂ(x, Qﬂ) FE Seory Qz'l

vis ,,-:"_ﬂg;; QE}
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F3(z, Q%)

F'; in the NLO DGLAP scheme
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Fi(z, Q%)

F'; in the NLO DGLAP scheme
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¢ Strong Scaling violations
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Fac(z! Q2)/F2(T’! Qz)
| ~ ZEUS Preliminary 1996-97

~3
& 55 ’
- Q' =25GeV? Q=12 (1)) GeV? Q =12 (11) GeV*
S 04
~y I
o lre .
0.2k é
8.5 "
L QP =20 (18) GeV Q=325030)GeV’ | Q=55 (60) GeV?
0.4 :
a3t i
7 S J'_ i
o o
0 E_—umd._u..uud.. _____
Lo
0.4 =
.
.0 = e =
- . = NLO QCD
L 3 = Mol 5 GeV
o1 E ZEUS NLO QCD fin
Q=100 wi::h m =1.3/1.7 GeV
il J.J.uuui...u‘_l-i_-uud_.juuﬂ._n._uu i u,mt_,:m
o W e 10 0™ w8t 10 107 107

e Ratio F;°/F; is large ~ 25 — 30%
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F§(z, Q%)

F; in the CCFM scheme
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Fs(z, Q?)
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F; extracted with HVQDIS
Fy extracted with CASCADE
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Conclusions
*

e D* production cross sections

- measured with improved precision
- also double differentially
- compared to NLO calculations

harm
® F«f

' ~ . . b
- strong rise to lower x for increasing Q~
- large scaling violations

- F{h"”'m / F» reaches ~ 30%
at low z and high Q*
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Charm Tagging in DIS
R I ——

charm tagged in DIS using
e D** mesons

DY Dt
Hl and ZEUS

| =g

ZEUS

ey K m*w%m™

e semileptonic decays of charm into electrons ZEUS

definition of “visible™ range in terms of

p(D*",e) and n(D**, e)

Luminosity

ZEUS: 37pb~" (34 pb~1) for the D** (semileptonic) analysis
Hi: 18.6pb~"
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