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OLYMPUS: physics update

• Introduction

• Novosibirsk experiment

• Vanderhaeghen et al. preprint

• Conclusions
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Elastic Electron Scattering from Proton

+ +…

Dirac, Pauli FF

Sachs FF
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Unpolarized Elastic e-N Scattering

For ~ 50 years unpolarized cross section measurements 

have determined the elastic FF Gp
E and Gp

M using the 

Rosenbluth separation

σred = dσ/dΩ [ε(1+)/σMott] = GM
2 + εGE

2

 = Q2/4M2 ε = [ 1 + 2(1+)tan2 θ/2 ] -1
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• All Rosenbluth data from SLAC and Jlab in agreement. 

• Dramatic discrepancy between Rosenbluth and recoil polarization 

technique

• Interpreted as evidence for two photon exchange

Jefferson 

Lab

Proton Form Factor Ratio

Dramatic discrepancy!
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Estimation of TPE Contribution

P.G. Blunden et al.,

Phys. Rev. C 72, 034612 

(2005)

Only experiment can definitively 

resolve the contributions beyond

single photon exchange



Lepton-proton elastic 

scattering cross-section
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+ + …

2

α α2
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e+p/e-p cross section ratio

P.G. Blunden et al.,
Phys. Rev. C 72, 
034612 (2005)
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OLYMPUS kinematics
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Projected 

OLYMPUS 

uncertainties
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• Luminosity = 2 x 1033 cm-2 s-1

• 500 hours each for e+ and e-

• 2 GeV energy

M. Kohl



Novosibirsk experiment
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1.6 GeV beam energy



Non-magnetic detector system
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50 mA beams
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Forward angle measurement
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Back angle measurement
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Result
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Total integrated charge = 54 kC

i.e. 5 days of continuous running 

at 100 mA 



Empirical extraction of two-

photon amplitudes
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Conclusions

• Empirical analysis of all data by Vanderhaeghen et al. suggests 

a large effect for the positron-to-electron ratio

• It predicts that the effect grows with Q2

• The optimal energy to take production data with OLYMPUS 

needs to be reconsidered

• Unofficial data from the Novosibirsk experiment is in qualitative 

agreement with this prediction
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