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Abstract | EXxperimental setu | Analysis

The proton is not an elementary particle but has a substructure = Ti f Eliaht Detect ] * Monte Carlo geometry, acceptance, efficiencies fully integrated in analysis
governed by quarks and gluons. The spatial distributions of the electric ol Drift Chambers ime-ot-riig etectors ! * Redundant luminosity monitoring:

) ) . ) . University of Glasgow, i ' . ‘. "y, ]
charge and magnetization determine the response to electromagnetic Bt YerPhl, Yerevan, i ep elastic at 12° and 1.2° (“pile-up”); sym. Mgller/Bhabha; slow control

interaction. Recently, it has been demonstrated that the observed Sl o State. L ererty Ll * Tracking, efficiencies — normalized yields — extraction of e*p/e"p ratio
difference in the elastic electric-to-magnetic proton form factor ratio = Internal Hydrogen Target _ SYMB Pile-Up Luminosity Extraction

with unpolarized and polarized methods can be explained by hard two- MIT, INFN Perrara 1008 0003
photon exchange as a radiative correction previously unaccounted for. 7

Calculations of this correction are model-dependent and need to be f _ DORIS Upgrade
validated with precision measurements. The most direct verification is a - ’
comparison of positron-proton and electron-proton elastic scattering.
The OLYMPUS experiment at DESY was designed to make a definitive,
high precision measurement of the elastic e*p/e p cross section ratio, in

order to provide an end to the controversy. The status of the OLYMPUS /\
JAN

experiment and analysis will be reported. ; < ZZ-. Trigger, DAQ, i | | - PREIMINAR

Toroid Support
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Pile—Up Luminosity/Slow Control Luminosity
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Slow control luminosity induced asymmetry: 0.60% ~nalvsis by Axel schmidt, MIT

h S'cs case - il <e>=0.99975, < Q? >= 0.002 (GeV/c)? ; uncertainty: 0.10% stat., 0.31% syst.
e Tracking Telescopes || Symmetric Moller/
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] _ . 12" MWPC-Only/SYMB Pile-Up Luminosity Ratio (Top: Left 12 Arm, Bottom: Right 12 Arm)
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= Proton form factor ratio discrepancy between unpolarized and polarized
measurements

<o
©

12” Left/Pile=Up Luminosity
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Qattan (Jlab 2005) — — Kelly 2004
Christy (Jlab 2004) : e B S 7500 8000 AA0N 0 5 100

e ‘ . 1 i = e N 155 \ i et Run # Counts per 0.01 in the Ratio

Andivahis (SLAC 1994) R =1 ij_:\, e | J A el \ , By e TPE at
Walker (SLAC 1994) s e 0 T AV Y AR A0 e S [ e Q?=0.168 (GeV/c)*?
Borkowski (Mainz 1975) £ R N ~8 ¥ 4 7 = ! R heTe o
Bartel (DESY 1973)
Berger (Bonn 1971)
Litt (SLAC 1970)
Bartel (DESY 1967)
Janssens (SLAC 1966)

 Left and right 12°
agree to within 0.1%
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* Uncertainty:
0.04% stat., < 0.5% syst.
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12" Right/Pile-Up Luminosity

Analysis by Brian Henderson, MIT
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Paolone (Jlab 2010)
Ron (Jlab 2007)

Radiative effects

// Z AW .1 Baseline: Dipole F. F, Maximon Tjon rad. corrections
Hu (Jlab 2006) - m—— :

Jones (Jlab 2006) N e July 2011 h N PR it i 1% | i F 8
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Punjabi (Jlab 2000/2005) Sl s IR [ Soft photon approx.
Strauch (Jlab 2003) e i 0.6% —_— Melsil’ger Yennie

| it ittt 070 —— Mo Tsai
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Shift in ratio

10" 10 e Electron, positive toroid: 0.08 fb™
-' Positron, positive toroid: 0.09 f|

Electron, negative toroid: 0.07 f
Positron, negative toroid: 0.10 f
Total: 0.33 f
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Simulations by Rebecca Russell, MIT
Figure by Jan Bernauer, MIT

Integrated Luminosity [fb™"]

= 2007 Letter of Intent “Jan2l  Jan28  Feb0d  Feb1l  Feb1s i T f‘ l l

. | Toward final results
= Spring 2011 Target test run et

= Summer 2011 Detector installed . | . | .

= Fall 2011 Commissioning Electron, positive toroid: 1. I - | o ||\/|C

EFl’ositron, positive toroiéi: 3 dat
. ectron, negative toroid: 0. gttt i —_ 2 data
First run Jan 30 — Feb 27, 2012 Positron. negative toroid: 0. T Data blinded

_ o e™ MC x0.1
... acquired < 0.3 fb1 | —— et data x0.1

= Summer 2012 Repairs and upgrades PREUM”\/AR

= Interference term depends on lepton charge sign (C-odd) K S

) ; 4 Second run Oct 24, 2012 - Jan 2, 2013
Oetp — IMI‘T| == zm{MlqM?}“} T E ... acquired > 4.0 fb1
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Integrated Luminosity [fb_1]

= e*/e ratio deviates from unity by two-photon contribution ' = Smooth performance of
N machine, target, detector

= Spring 2013 Survey & field mapping

" Analysis progressing — framework, Oct 20 Nov03  Nov 17 Dec 01 Dec 15 Dec 29
calibrations, tracking, simulations Date
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Analysis by Axel Schmidt, MIT
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