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OVERVIEW
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JLAB polarization experiments
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Drastic disagreement !!
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Sensitive to TPEis beam charge asymmetry:  

Possible explanation
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time-of-flight 
scintillators

Hydrogen gas target

12deg luminosity 
GEM+MWPC+CROS3
+Lumi trigger (SiPMs)

Toroid
magnet coils

drift chambers

Symmetric
Møller/Bhabha 

luminosity calorimeters

DORIS
2.01 GeV e+/e- beam 65 mA

switching every 8 hours
top up mode ->  refill every 2 min 

e+/e-

Olympus  experiment at Doris to measure
e+p/ e-p cross section ratio as function of Q2
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ПИЯФ 
С.Белостоцкий Г.Гаврилов
Д.Веретенников А.Изотов
А.Киселев А.Крившич
О.Миклухо Ю.Нарышкин

К.Суворов 

Российские участникиOLYMPUS collaboration

ПИЯФ hardware contribution
12deg. Luminosity monitor
MWPCs 6 UXV modules, 1mm
with CROS-3 readout electronics
+ trigger  scintillation counters

readout   with SiPMs 
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12deg. Luminosity  monitor

Target cell and open vacuum
chamber 

Olympus detector in parking position Symmetric Møller / BhaBha 
monitor 

Olympus  detector
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Olympus  timelines

2008 2008 2008 2008 ---- 2012201220122012

2013 2013 2013 2013 ---- 2014201420142014

o End of data taking             01/ 2013
o Doris shutdown                  02/2013
o Toroid magnetic field 

measurements,
data analysis started      02/-03/2013

o Setup survey and
disassembly 04/2013

o 100 runs (of 104 runs)
tentatively analyzed              09/2013

o NIM paper submitted            12/2013
o Track reconstruction

finished, all runs
analyzed 04/2014

o Systematic studies,
cross-checks 09/2014

o Paper submitted                     12/2014

o Proposal 09/ 2008
o Experiment funded                       01/2010
o Test  experiment at Doris             02/2011
o Setup installed                              12/2011
o Data taking  Run I (1 month)        02/2012
o Tests, preparation to Run II,

wire chambers upgrade         up to 10/2012
o Data taking  Run II

(2.5 month)                      up to  mid 01/2013                              

Radiation corrections in ep elastic scattering
workshops:

� MIT July  2011

� PNPI  July  2012

� Orsay September 2013
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Projected statistical
precision

@ integrated luminosity
of  3.6 fb-1

Collected in Run I+Run II  for
2x500h data taking
for each (e+e-)  beam species

Total integrated 
luminosity  4.45 fb-1
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Phi lepton
170 175 180 185 190

P
hi

 p
ro

to
n

-15

-10

-5

0

5

10

15

20

0

20

40

60

80

100

120

140

160

180

200

220

Phi proton VS phi lepton

12 deg. monitor

e+p or e-p coincidences of 12 deg. trigger,  GEM+MWPC tracking 

e+p or e-p at B+ or  B- e+ or e- momentum distribution e+ or e- vertex  distribution
(along the beam)

e+p or e-p co-planarity 
e+p or e-p co-planarity 

e p/e p 1.00672 0.00008+ − = ±
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Symmetric Møller /Bhabha monitor

symm.(e e ,eat 2GeV    e ) 1.3deg.− − + −θ =
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e-e- Møller scattering
e+e- Bhabha scattering
e-e-/e+e- obtained 1.64
close to MC simulation

Coincidence peak



Raw yields of Q2
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Caveat: WC tracking is still not finished !!



Outlоок:  PNPI in data analysis 2014

� MC simulation e+ vs e- systematics
Ю.Нарышкин

� Extraction of experimental charge asymmetry
Д.Веретенников

� 12deg. monitoring system data analysis
Д.Веретенников

� MC generator for pion production
К.Суворов

� DESY analysis group coordination
С.Белостоцкий
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BACKUP SLIDES
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Comparison of beam charge asymmetry experiments

Publications                     preliminary      data analysis        data analysis
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VEPP-3 Novosibirsk experiment
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CLAS experiment at JLAB
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OLYMPUS at DORIS, DESY

Hydrogen target region

BPM1BPM2

Target cell elliptical 9x16mm**2.
length 60mm,
Beam sizes 0.6x0.1mm**2              

15 28 10 atoms cm−−−−⋅ ⋅⋅ ⋅⋅ ⋅⋅ ⋅

collimator

Study of                elastic scattering 
in  identical conditions @ 2 GeV

e p,e p+ −+ −+ −+ −

Doris storage ring 2-4.5 GeV
2 GeV beams, 100 mA, change daily,
Beam energy stability 0.5 MeV
Beam position   0.1mm
quasi continuous beam  ( “topup” mode) 

OLYMPUS

e ,e+ −+ −+ −+ −
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JLAB  Polarization Transfer experiment 
(V.Punjabi, C.F.Perdrisat, et al. Phys.Rev. C71, 2005)

dipole
HRSp

proton
polarimeter

Vertical bending
ΘB=45 deg.
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JLAB  Polarization Transfer Results 
(V.Punjabi, C.F.Perdrisat, et al. Phys.Rev. C71, 2005)

This experiment

O.Gayou et al. phys.Rev.Lett. 88, 2002 

disagreement with LT separation results

Fits to LT separation world data
subset of world (LT)  data
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P.G. Blunden et al.,
Phys. Rev. C 72, 034612 
(2005)

Estimation of TPE effect on LT and polarization data

� significant effect on LT  separation  results
� a few per cent effect on polarization data
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ep ep e pM e e→ =

Radiative Corrections & TPE graphs 
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Calculable standard
radiative  correction

Contribution from two photon exchange  diagram not taken into account   in traditional analysis   may 
be an explanation

Change  signChange  signChange  signChange  sign
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Projected OLYMPUS uncertaintiesProjected OLYMPUS uncertaintiesProjected OLYMPUS uncertaintiesProjected OLYMPUS uncertainties
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Conclusion & outlook

Experiment Luminosity
cm 2 sec-1

Planned
for

Challenge

VEPP-3
1.6 1031 0.4 0.1-1.76

2010-
2012 Low lumi

JLAB 5.7 1.3x1033 0.2 0.5-2.1
2012-
….??

High bgr
level

Olympus 2 2.x1033 0.4 2-3
2011-
2012

Continuation 
after 2012

minεbeamE

GeV

2

Q GeV

Experiments designed to measure charge asymmetry at per cent level
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FF DEFINITION.    
FFs are defined in context of one photon exchange
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