
Symmetric Møller/Bhabha 
Luminosity Monitor for  

the OLYMPUS experiment 
E. Goebel, Y. Ma, F. Maas, R. Pérez-Benito,  

W. Rehman, D. Rodriguez Pineiro 
HK - 61.3 

 
Helmholtz-Institut Mainz 

Johannes Gutenberg-Universität 
 
 
 

On behalf the OLYMPUS Collaboration 

DPG Spring Meeting 

Mainz, 19th – 23rd of March 2011 
1 



2 

 Symmetric Møller/Bhabha Luminosity Monitor 
 

 Motivation 
 
 Detector  

 
 First results 

Outline 

DPG Spring Meeting, Mainz, 19th – 23rd of 
March 2011,  Roberto Pérez-Benito  



3 

OLYMPUS Experiment 

e+ and e- beams 
E = 2.0 GeV 

Q² = 0.6-2.2 (GeV/c)² 
 ε = 0.367 – 0.905 

Redundant monitoring of 
luminosity 

 
 

Measure ratio of positron-
proton to electron-proton 

unpolarized elastic scattering 
to 1% stat. + sys. 
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Super ratio: 

Cycle of four states ij 
Repeat cycle many times  

Change between electrons and positrons every day 
Change magnet polarity every 8 hours  
Left-right symmetry 

Control of Systematics  
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e-/+ -proton unpolarized  
elastic scattering  

What we need to be know  
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Symmetric Møller/Bhabha Luminosity Monitor 

Based on (symmetric) Møller (e-e-) and Bhabha (e+e-) scattering 

Luminosity  L is the ratio of the measured scattering rate     
and the effective cross section si of a scattering reaction  

e-/+ 

Detector at 90° 

Detector at 1.298° 
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Detector at 1.298° 

Detector at 90° 

Target 

e-/+ 

Boost 

CM frame  Lab. frame  
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Symmetric Møller/Bhabha Luminosity Monitor 
Based on (symmetric) Møller (e-e-) and Bhabha (e+e-) scattering 

 Two array of PbF2 crystals with 
a small scattering angles located 
between toroidal coils and beam 
line quadrupole 

 PbF2 crystals used in the 
measurement in parity violation 
experiment at MAMI (A4) 
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~10cm 

~60cm 

Target 

Detector 

Drift Chamber 

PbF2 crystals 

Movement      
table  

Collimator 
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Collimators 

Crystals 

Photomultiplier tubes 

e+/- Beam  
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center the beam on the center crystal 
sum the energy from all crystals 
energy calibration for different beam types 

energy calibration 
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energy resolution 
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C0= b = 4.80±1.71 %.(GeV)1/2 

C1= a = 7.34±1.52 %.GeV 

C2= c = 1.62±2.27 % 
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First results 
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other crosschecks   
Symmetric Møller/Bhabha 
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 elastic electron proton  

1GeV 2GeV 
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Summary   

 Olympus Experiment set up and put into operation 
 
 Initial data taken successfully  
 
 Symmetric Møller/Bhabha working perfectly  
 
 Huge amount of data need to be analyzed  
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