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Extracting Luminosity 

Topics:

● Overview cross-section and goals

● Relation t <-> θ (fitting observables)

● Convolution of detector resolution

● Results & Outlook
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Method 

1) L = N|
3-8mrad 

/ σ|
3-8mrad

N|
3-8mrad 

measured (counted)

but: σ|
3-8mrad 

exact enough known (model-dep.)?

2) dN/dt = L * dσ/dt:

dN/dt (dN/dθ) measured

fit (L *) dσ/dt to data

Problems:
● cross section 
● t-range small
● detector resolution
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Elastic Cross Section 

Hadronic part with model-parameter: ρ, B, σ
Total

=> Influence to luminosity measurement?

Coulomb part divergent to t=θ=0
=> Cant be convoluted analytically
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Relation t & θ  

Measurement θ
l
-distribution, but cross section t dependent

=> either transform data with t(θ
l
) or transform cs.
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d t

d t
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d t
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8 2P cm
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2
cos 2l1

t=2 Pcm
2 1−coscm , cm=2atan tan l

p

p' θ
l

t = |p – p'|

Detector resolution better known in θ
l
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t from DPMGen  
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Detector resolution  
Toy-data:
smear θ from each DPMGen event with gaussian distribution
calculate t out of smeared θ values
create histograms for t, log

10
t and θ

Analysis:
use RooFit for convolution of cs with gauss (FFT & caching)
fit convoluted function to smeared toy-data with:

Parameters (ρ, B, σ
Total

) fixed to DPM values

Parameters fixed 5% off DPM values
Parameters 5% off but free
Parameters fixed but detector resolution 33% to small 

Smearing:
0, 0.5 & 1.5 mrad @ 1.5 GeV/c
0, 0.3 & 0.9 mrad @ 6 GeV/c
0, 0.3 & 0.9 mrad @ 15 GeV/c



07.06.2011 7

Fixed DPM
Parameter:

1.5 GeV/c

Free
Parameter:
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Fixed DPM
Parameter:

1.5 GeV/c

Free
Parameter:
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Fixed DPM
Parameter:

Free
Parameter:

1.5 GeV/c
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Fixed DPM
Parameter:

Wrong
Resolution:

1.5 GeV/c
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1.5 GeV/c Extend Par. 
Fixed par Wrong par Free par Wrong res

Unsm. t 9.8466e+05 
+/-  9.92e+02

9.8466e+05 
+/-  9.92e+02

9.8466e+05 
+/-  9.92e+02

9.8466e+05 
+/-  9.92e+02

Unsm. Θ 9.8485e+05 
+/-  9.92e+02

9.8485e+05 
+/-  9.92e+02

9.8485e+05 
+/-  9.92e+02

9.8485e+05 
+/-  9.92e+02

Smeared t 1.0894e+06 
+/-  1.04e+03

1.0894e+06 
+/-  1.04e+03

1.0894e+06 
+/-  1.04e+03

1.0894e+06 
+/-  1.04e+03

Sm. Θ 1.0901e+06 
+/-  1.04e+03

1.0901e+06 
+/-  1.04e+03

1.0901e+06 
+/-  1.04e+03

1.0901e+06 
+/-  1.04e+03

3x sm. t 1.3919e+06 
+/-  1.18e+03

1.3919e+06 
+/-  1.18e+03

1.3919e+06 
+/-  1.18e+03

1.3919e+06 
+/-  1.18e+03

3x sm. Θ 1.3918e+06 
+/-  1.18e+03

1.3918e+06 
+/-  1.18e+03

1.3919e+06 
+/-  1.18e+03

1.3918e+06 
+/-  1.18e+03

100 % ...

+10.5 % ...

+43.1 % ...

t-Θ=190
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100 %

+2.28 %

+18.2 %

6. GeV/c
Fixed par

Unsm. Θ 2.6105e+05 
+/-  5.11e+02

Sm. Θ 2.6701e+05 
+/-  5.17e+02

3x sm. Θ 3.0848e+05 
+/-  5.55e+02

100 %

+0.25 %

+1.45 %

15. GeV/c
Fixed par

Unsm. Θ 6.7151e+05 
+/-  8.19e+02

Sm. Θ 6.7326e+05 
+/-  8.21e+02

3x sm. Θ 6.8126e+05 
+/-  8.25e+02
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1.5 GeV/c EDM
Fixed par Wrong par Free par Wrong res

Unsm. t 3.47498e-08 3.47498e-08 1.69791e-05

Unsm. Θ 1.51405e-08 1.51282e-08 0.000133531

Smeared t 1.71556e-07 1.71525e-07 400444 1.72158e-07

Sm. Θ 2.29246e-07 2.35703e-07 0.00177246 2.39123e-07

3x sm. t 4.96046e-05 4.96047e-05 0.00173371 4.96833e-05

3x sm. Θ 5.04455e-05 5.04577e-05 0.000900205 5.05491e-05

100% -0.1% *e04

*15 +3% *e04 +4%

*3300 +-0% *e02 +0.2%



07.06.2011 14

Summary & Outlook

Outlook
● Lumi extraction in RooFit

● DPM-Gen resolution / effects

● Estimate feed in & feed out 

● Double gauss smearing

● Θ- / t-dependence of smearing

● Combine inelastic events

Summary
● RooFit stable with folded resolution

● Fitting in t, log(t) & Θ successful 
 with same results

● Estimate of counted events due
 to smearing 
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