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The OLYMPUS Experiment

Things to come away with:

1. Major discrepancy in measurements of the
proton’s elastic form factors and two-
photon effects are a likely culprit

2. OLYMPUS wil
contribution
ratio etp / e

measure the two-photon
0y measuring a cross-section

D

3. We will begin data taking in less than a

year.
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Proton Form Factor Discrepancy

Proton Form Factor Ratio
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Taken from R. Milner’s presentation on OLYMPUS Q" [GeV']
July 17t 2008 @ DESY, http://web.mit.edu/olympus
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Two-Photon Effects

Form Factor Ratio Data
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Two-photon effects may
resolve the form factor
discrepancy!

11 Two-Photon
1 Corrections

| Applied A precise and definitive

experiment is needed!

Taken from J. Arrington, PHYS REV C 76, 035205 (2007)
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Measuring Two-Photon Effects

Unpolarized Cross Section:
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The lowest order two-photon term is odd in the lepton sign.
e*p / ep ratio measures the two-photon contribution!
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Experimental Requirements

Accelerator:
Storage Ring with a positron source
Multi-GeV beam energy
> 100 mA current

Detector:

nternal hydrogen target

Precise luminosity monitoring
_arge acceptance spectrometer

BLAST @ MIT Bates
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The OLYMPUS Detector

2 GeV\
140 mA

e+ or e- beam
from DORIS

3.7 kG toroid magnet
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The OLYMPUS Detector

\ Internal Target [Drift Chambers} [Magnet]

|

Time-of-Flight
Scintillators

GEM Tracking Planes

Moller / Bhabha
Calorimeters

12° Luminosity Monitors
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Schedule

« Summer 10 - Shipping of detectors to Germany
« Fall’10 - Assembly and field map of magnet

« Spring ‘11 - Target installation and test in the
DORIS ring

« Summer ‘11 - Installation and alignment of the
detectors in the ring

« Fall 11 - Commissioning

« Winter ’12 - Data taking begins
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Test Experiment
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Test Results

Fositicn °n profcn chetecticor
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Things to come away with:

1. There is a major discrepancy in
measurements of the proton’s elastic form
factors and two-photon effects are a likely

culprit.

2. OLYMPUS wil
contribution
ratio etp / e

measure the two-photon
0y measuring a cross-section
0.

3. We will begin data taking in less than a

year.
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Kinematic Reach

nLs va. 2
- = 4 T
- Pudy
o .' e dds
104 . _.l-;..u;;
- R el NS
LR S 1
‘. o
a0’ oz
epslion vs. G| 1 =
- * Tt e
'F T rr— 10 vouze
| Eellds . :
0| e -l EEEY g
i A RN Bttt LA IR =1p?
. . ~ \ . r-,:,: ﬂ
oe- P " a Pascze [T W §
: " ' ., veas=s |Frre-ncer Yqge i
B . —kedY3 L m
. '-. ' ‘.. el L E L IS LI PY
§0‘7_ LI L T T P TR S TR
s L RN . i ¢ 05 1 15 2 26 3 36 4 45 b
% osl Voo Q" (Gevie)
- ‘::' 3 ' _ : Counts vs. apslion |
' % X v
n '.. . S |
0S| R i
.c ". 'J. 100
= 13 ( .
4 X '
i L b
107}
D P P N P | P PR P N
S 1 2

3
Q’ i (Gevie)

Co e e et e e an

counlz(SDON al 2210 e &

.
.
H
.
.

0.3 a4 0.5 0.6 (JJ'I 0.3 08 1
epellon
4/30/11 APS April Meeting

15



Expected Precision
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Taken from the OLYMPUS TDR
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Control of Systematics

« Four configurations:

— B-field AW and lepton sign: +,-

— Switching between configurations between each fill
« Take the super-ratio:
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