OLYMPUS EXPERIMENT
AND PROTON FORM FACTORS OLYMPUS

Arizona State University, USA
DESY., Hamburg, Germany
Hampton University, USA

INFN, Bari, Ttaly g-jef(l)ocmm’/‘”
INFN, Ferrara, Italy AnOpees
' ‘ /[.Bepemennuxos
INFN. Rome, Italy
. T« I Taspunos
Massachusetts Institute of Technology, USA A Hzomos
Petersburg Nuclear Physics Institute, Russia A Kucenes
Universitat Bonn, Germany A.Kpusuuu
University of Glasgow, United Kingdom O.Muxnyxo
Universitat Mainz, Germany FO.Hapviwkun
University of New Hampshire, USA JI. Yeapos

Yerevan Physics Institute, Armenia

I~



PROTON FORM FACTORS

In Born approximation (OPE) Proton magnetic form factor
Unpolarized ep cross section —ﬁ i
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PROTON FORM FACTOR PUZZLE
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Two Photon Exchange and Beam Charge Asymmetry

Possible explanation : take RCs into account
Problem: large theoretical uncertainties in hard TPE.

OPEM,;,  TPEM,,

TPE can be found experimentally by measuring the ratio:
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OLYMPUS experiment at DORIS, DESY 2 GeV e*/e beams

pUb“Shed NIM (2014) Q”around 0.15GeV?
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OLYMPUS EXPERIMENT RESULTS

Phys.Rev.L ett. 118 (2017)
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Deviation of R, from 1 at small Q?

Is clearly demonstrated




SUMMARY

Effect of TPE at the level of about 1 % is clearly demonstrated

At small Q2= 0,15 (GeV)? TPE contribution (both experimentally
and theoretically-Blunden) might be not zero

Explored Q? range is not sufficient for solid conclusion on

FF puzzle

Extended study needed for various € and , particularly, higher Q2



OLYMPUS EXPERIMENT RESULTS  Phys.Rev.Lett. 118 (2017)
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Systematic uncertainties (supporting slide)

TABLE 1. Contributions to the systematic uncertainty in Ra-.

Correlated contributions

Uncertainty in Ha.,

Beam energy

0.04-0.13%

MIE luminosity 0.36%
Beam and detector geometry 0.25%
Uncorrelated contributions

Tracking efliciency 0.20%

Elastic selection and
background subtraction

0.25-1.17%
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FIG. 3. Comparison of the recent results to the calculation
bv Blunden. The data are in good agreement, but generally
fall below the prediction. Please note that data at similar e
values have been measured at different Q2. Also note that
the VEPP-3 data have been normalized to the calculation at
high e.
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