
Lars Finke
May 10, 2007

-- Charm and Beauty Dijets in Photoproduction at HERA --



  Lars Finke, Hamburg University 2

Heavy Quarks at HERA

e± 

(27.6 GeV)
p
(920 GeV)

Heavy Quarks 

0 1000 2000 3000 4000 5000

c
b

s
ud

c

b

s
u,d

mq / MeV



  Lars Finke, Hamburg University 3

e
γ

α

g

Q2

u d s c b

u d s c bs

p

X

Dijets in Photoproduktione± 

(27.6 GeV)
p
(920 GeV)

e p

Jet 2

Jet 1

0 0.5 1 1.5 2

uds, c, b

uds, c, b

B0
B+

D+
D0� Quark flavour separation based on 

different lifetimes

� / ps



  Lars Finke, Hamburg University 4

X

Y

Beauty Sample EventCentral Silicon Tracker (CST)

2 m 50 cm

5 cm

e p

Jet 2

Jet 1 CJC

CST

�

 2 layers

�

 Silicon Strip Sensors

�

 Lifetime effect
~ resolution



  Lars Finke, Hamburg University 5

X

Y

B
+

B
−

Jet

Jet

δ

Central Silicon Tracker (CST)

2 m 50 cm

1 mm5 cm

e p

Jet 2

Jet 1 CJC

CST
Primary
Vertex

Secondary
Vertex

100 mµ

Beauty Sample Event



  Lars Finke, Hamburg University 6

Central Silicon Tracker (CST)

1 mm5 cm

CST

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310   
H1

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310   
H1  Data

 b
 c
 uds
 sum

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310   
H1  Data

 b
 c
 uds
 sum

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310
  

2 tracks

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310   
H1  Data

 b
 c
 uds
 sum

Decay Length Significance
-10 0 10 20

E
nt

ri
es

 

1

10

210

310
  

2 tracks

  
(a)

B
+

B
−

Jet

Jet

δ

100 mµ

Primary
Vertex

Secondary
Vertex

Beauty Sample Event



  Lars Finke, Hamburg University 7

1S
-10 -5 0 5 10

E
n

tr
ie

s

1

10

210

310

410
  
H1

1S
-10 -5 0 5 10

E
n

tr
ie

s

1

10

210

310

410
  
H1  Data

 b
 c
 uds
 sum

1S
-10 -5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

1S
-10 -5 0 5 10

E
n

tr
ie

s

1

10

210

310

410
  
H1  Data

 b
 c
 uds
 sum

1S
-10 -5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
(c)

Central Silicon Tracker (CST)

1 mm5 cm

B
+

B
−

Jet

Jet

δ

100 mµ

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
H1

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
H1  Data

 b
 c
 uds
 sum

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
H1  Data

 b
 c
 uds
 sum

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
(d)

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
H1  Data

 b
 c
 uds
 sum

2S
-5 0 5 10

E
n

tr
ie

s

1

10

210

310

410

  
(d)

CST

S2

S1

Primary
Vertex

Secondary
Vertex

Beauty Sample Event



  Lars Finke, Hamburg University 8

Potentials & Aims 

� First simultaneous measurement of charm and beauty in photoproduktion at HERA

q

q � Dynamic of the production process

� Correlations

Comparison to NLO QCD

� Charm consistent with NLO ( �

s
2) QCD

� Beauty somewhat higher than NLO QCD

Similar situation at LEP and TEVATRON 1
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t
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� Highest pt region ever reached at HERA for charm & beauty jets.

� Charm: Larger theory errors, data consistent with NLO. MC models similar to FMNR.

� Beauty: Data somewhat higher than all QCD models. Shape well described. 

Charm & Beauty Jets, pt
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�beauty = 6/11 : 4/11 : 1/11Naïve quark charge counting assuming
all quarks to be massless:
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