
DESY test beam simulation

1From: http://bib-pubdb1.desy.de/record/220092

E_0_12T
Entries  595

 / ndf 2r  3.978 / 2

Constant  8.0( 120.8 

Mean      0.0073( 0.9073 
Sigma     0.0077( 0.1157 

Energy (GeV)
0 1 2 3 4 5 60

20

40

60

80

100

120

140 E_0_12T
Entries  595

 / ndf 2r  3.978 / 2

Constant  8.0( 120.8 

Mean      0.0073( 0.9073 
Sigma     0.0077( 0.1157 

E_0_3T
Entries  743

 / ndf 2r  22.55 / 1

Constant  20.3( 353.9 

Mean      0.009( 2.162 
Sigma     0.008( 0.197 

Energy (GeV)
0 1 2 3 4 5 60

50

100

150

200

250

300

350

E_0_3T
Entries  743

 / ndf 2r  22.55 / 1

Constant  20.3( 353.9 

Mean      0.009( 2.162 
Sigma     0.008( 0.197 

E_0_44T
Entries  713

 / ndf 2r  0.4597 / 2

Constant  7.7( 105.5 

Mean      0.008( 3.001 
Sigma     0.0082( 0.1112 

Energy (GeV)
0 1 2 3 4 5 60

20

40

60

80

100

120 E_0_44T
Entries  713

 / ndf 2r  0.4597 / 2

Constant  7.7( 105.5 

Mean      0.008( 3.001 
Sigma     0.0082( 0.1112 

E_0_59T
Entries  694

 / ndf 2r  3.187 / 5

Constant  6.78( 97.89 

Mean      0.007( 3.989 
Sigma     0.0070( 0.1277 

Energy (GeV)
0 1 2 3 4 5 60

20

40

60

80

100

120 E_0_59T
Entries  694

 / ndf 2r  3.187 / 5

Constant  6.78( 97.89 

Mean      0.007( 3.989 
Sigma     0.0070( 0.1277 

E_0_75T
Entries  472

 / ndf 2r  4.899 / 4

Constant  4.94( 57.71 

Mean      0.013( 5.078 
Sigma     0.0145( 0.1626 

Energy (GeV)
0 1 2 3 4 5 60

10

20

30

40

50

60

70

80

90

E_0_75T
Entries  472

 / ndf 2r  4.899 / 4

Constant  4.94( 57.71 

Mean      0.013( 5.078 
Sigma     0.0145( 0.1626 

E_0_9T
Entries  88

 / ndf 2r  11.68 / 8

Constant  2.93( 16.22 

Mean      0.014( 6.003 

Sigma     0.00974( 0.09257 

Energy (GeV)
0 1 2 3 4 5 60

5

10

15

20

25
E_0_9T

Entries  88

 / ndf 2r  11.68 / 8

Constant  2.93( 16.22 

Mean      0.014( 6.003 

Sigma     0.00974( 0.09257 



Modelling the Distributions 
• distributions extracted from Fig. 5.29 in MSc thesis

• nominal energy (momentum) estimated from B-field


• ignore low energy background


• different conditions for 2 GeV?


• all distributions asymmetric, asymmetry reduced for higher energy

• approaching accelerator limit


• simplest function to describe main features:

2

f(E) = A
exp [−b(E − E0)]

1 + exp [−a(E − E0)]

B (T) E (GeV)
0.12 0.80
0.30 2.00
0.44 2.93
0.59 3.93
0.75 5.00
0.90 6.00
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Modelling the Test Beam Energy Distributions 
• data points extracted from Fig. 5.29 

in MSc thesis

• comparison to measurements at 

intermediate energy (here 3 GeV) 


• asymmetry significant


• ignore low-E bkg


• nominal energy (momentum) estimated 
from B-field: 0.44T → 2.93 GeV


• energy scale?


• mean from histogram ≈ 3.27 GeV


• mean from Gauss ≈ 3.03 GeV


• simplest function to describe main 
features:

4

f(E) = A
exp [−b(E − E0)]

1 + exp [−a(E − E0)]
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E0 = 2.874 GeV

a = 18.10 GeV−1

b = 3.178 GeV−1

fit parameters:
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DESY test beam simulation
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• constrained fit to all 5 
energies

• less weight to 2 GeV data


• strongest tail at low energy  
~ reproduced


• extrapolated result for 5.8 GeV 
look also reasonable
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