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Motivation for Heavy Flavor Physics

Parton density calculations include heavy flavors

in the massless quark evolution at ���
Flavor Excitation (FE)
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exclusively via Boson Gluon Fusion
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� Direct access to the parton densities (HQ or gluon)
in the proton or photon

� HQ hadron unequivocally defines the parent parton
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An Event in H1
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Differential � � Cross Sections in DIS

Charm tagging via reconstructed � � Mesons

Visible range: � � ���
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NLO predictions in reasonable agreement with data
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Single Differential � � Cross Sections in � �

Positron in e-tagger ETAG-33 � � ��� � 	 pb ��� � � � � ��� GeV
� � � � � � � � � ��� �

�������?�% "+� �%$ & � � � GeV ';(*"#� �!$ ' � � � �

0
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
0.18
0.2

-1 0 1

0
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
0.18
0.2

-1 0 1

y
∧

dσ
γp

 / 
dy

∧
  (

µb
)

-1 0 1
0

0.1

0.2
H1 D* (γp)
NLO QCD

W = 194 GeV

10
-3

10
-2

10
-1

3 4 5 6 7 8 9 10

10
-3

10
-2

10
-1

3 4 5 6 7 8 9 10

p⊥  (GeV)

dσ
γp

 / 
dp

⊥
  (

µb
 G

eV
-1

)

3 6 10

0.01

0.1

0.002

H1 D* (γp)
NLO QCD

W = 194 GeV

� � ��� � � pb ��Positron in e-tagger ETAG-44� � � � � ��� GeV
� � � �=� � � � � ��� �

���������! "#� � $ & � � � GeV ';(*"#� � $ ' � � � �

0
0.025
0.05
0.075
0.1
0.125
0.15
0.175
0.2

-1 0 1

0
0.025
0.05
0.075
0.1
0.125
0.15
0.175
0.2

-1 0 1

y
∧

dσ
γp

 / 
dy

∧
  (

µb
)

-1 0 1
0

0.1

0.2 H1 D* (γp)
NLO QCD

W = 88 GeV

10
-3

10
-2

10
-1

2 3 4 5 6 7 8 9 10

10
-3

10
-2

10
-1

2 3 4 5 6 7 8 9 10

p⊥  (GeV)

dσ
γp

 / 
dp

⊥
  (

µb
 G

eV
-1

)

3 6 10

0.001

0.01

0.1
H1 D* (γp)
NLO QCD

W = 88 GeV

Open Charm and Beauty Production at HERA PHOTON99 K.Daum



Double Differential � � Cross Sections in � �
� � � ��� GeV
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How to get the Gluon Density

� Reconstruct
��  ��� from kinematics in the ��� system (LO)
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� Get correlation
 � / 0�  ��� from NLO calculations

� Unfold iteratively to determine
	 "  � $
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Gluon Density from Charm Production
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Beauty Tagging - I

Semi-leptonic B-decays

2-Jet events Cone algorithm � � �
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Background Estimate from Data
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Visible Beauty Production Cross Section
Visible range:� � � �
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Background

Beauty : 51.4 � 4.4 %
Charm : 23.5 � 4.3 %

Fake : 23.5%

	�� � �  � � � � � � � � �	� � ��
 � �� ��
 � � nb (H1 prel.)

AROMA 2.2 (MRSG, ���� ������� GeV) : �������� �  !#"%$'& nb	
� � consistent with � � measurement (NPB472 (1996) 32)

Open Charm and Beauty Production at HERA PHOTON99 K.Daum



Beauty Tagging - II

Like sign Dimouns
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A Candidate for � � � � �
- Mixing
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Visible Beauty Like-sign Dimuon Cross Section
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Summary

� Massive NLO calculations are found to agree
with Charm data in DIS and in ���

� Charm contributes significantly (25 %) to
� � at HERA

Measurement of
� �� in agreement with NLO fit to

� �

� The extracted gluon density from Charm data agrees with
the determination from the NLO fit to the

� � data from H1

� The cross section of Beauty production in ��� is found
to be about five times larger than the LO expectation
The like-sign di-muon analysis shows the same tendency
as the single muon analysis

Open Charm and Beauty Production at HERA PHOTON99 K.Daum


