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Motivation for Heavy Flavor Physics

Tests of perturbative QCD in ��� interactions
at � � ����� GeV

� Understanding of heavy flavour production mechanism
� Understanding of QCD evolution scheme
� Measurement of parton densities

Testing univesality of PDFs

� Charm production cross section quite large
BUT intrinsic scale ( � � ) close to pQCD limit

� Beauty production: Intrinsic scale ( � 	 ) quite far
from pQCD limit BUT cross section small
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Kinematics of Deep Inelastic Scattering

������� � �	� ��
 �� � � ����� � �	� � � � � � � � ���

qq

p

e+
e+

γ

remnant

(k)
(k‘)

(q)

(P)

� � � � � � � � ��� � ����� �
4-momentum transfer

�

� � � ��� ���  � fraction of � momentum
carried by the struck quark

! � � �  ��� � � �  �"� relative energy transfer
in the � rest frame# � � �$� % � � �
mass

�
of the hadronic final state� & ')( *

+ � � ,.- �0/�12- 3 � �
PHOTON2000 Karin.Daum@desy.de



Heavy Flavor Production

� At low
� �

: Boson Gluon Fusion
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Fixed Flavour Number Scheme (FFNS)

� At
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� : Flavor Excitation

(Heavy quark treated as active parton in the proton)
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At large ���
Deviation from BGF

Variable Flavour Number Scheme (VFNS)

DGLAP evolution should break down at small �
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Heavy Flavor Production in the CCFM Scheme

(Ciafaloni, Catani, Fiorani and Marchesini)
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An Event in H1
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Inclusive
� �

Cross Section in DIS
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Single Differential
� �

Cross Sections in DIS

H1 preliminary
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Double Differential
� �

Cross Sections in DIS

H1 preliminary
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Double Differential
� �

Cross Sections in DIS
H1 preliminary
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� *� � ( � � �
in the CCFM Scheme
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Scaling Violation in Open Charm Production
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Charm data show large scaling violations
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Beauty Tagging - I

Semi-leptonic B-decays with large �
6 < wrt jet
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Beauty Cross Section vs. NLO QCD
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Beauty Tagging - II

Semi-leptonic B-decays with lifetime tag
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Impact Parameter
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Combining Impact Parameter
�

with � � � ,�

High + purity regions
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Summary

� Charm DIS data seem to favour CCFM based calculations

over predictions in the NLO DGLAP scheme

� Significant scaling violations are observed in
� ��

� First measurement of Beauty photoproduction cross section

confirmed by independent data using lifetime tags

� Beauty photoproduction cross section larger than

NLO QCD prediction
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