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Luminosity measurement

3 independent systems were used:

• Slow Control, on the beam and
target conditions

• 12 degree monitor (MWPCs
and GEMs), lepton-proton elas-
tic scattering

• Symmetric Møller/Bhabha
monitor, electron-electron or
positron-electron scattering
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Slow Control

Luminosity measurement

L = I · ρ ·∆t

where I is the beam intensity, ρ is the
target density, and ∆t is the measure-
ment time

disAdvantages

• Simple and reliable
• On-line luminosity measurement
• Geometry independent
• Absolute uncertainty ±15%, rel-

ative ±3%

Hydrogen

Beam
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12 degree monitor

• Detected lepton elastic scatter-
ing in the coincidence with a re-
coil proton

• At θ = 12◦ two-photon contri-
bution is expected to be small
• Consist of multi-wire propor-

tional chamber (MWPCs) and
gas electron multipliers (GEMs)

• 6 MWPCs with a spatial resolution of 0.3 mm
• 6 GEMs with a spatial resolution of 0.07 mm
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12 degree monitor

disAdvantages

• Redundancy (6×MWPCs and 6×GEMs)
• Statistical precision of approximately %1 per hour
• Based on the same lepton-proton scattering
• Use recoil proton from the main detector
• Poor momentum resolution
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Performance of 12 degree monitor

Vertex reconstruction Scattered angle reconstruction

Acceptance doesn’t dependent from the beam charge nor from the
magnetic field polarity
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Performance of 12 degree monitor

Lepton-proton coplanarity
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Simulation of 12 degree monitor
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L(e±) = Ntracks
σMC (e±p)

σMC (e±p) =
∫

acc

σ(e±p)
dΩ dΩ

Luminosity was calculated using an
event generator with internal and ex-
ternal bremsstrahlung included

Dmitry Khaneft OLYMPUS Experiment August 28, 2014 9 / 16



Performance of 12 degree monitor

Ratio of 12 degree monitor luminosity over Slow Control monitor luminosity

Dmitry Khaneft OLYMPUS Experiment August 28, 2014 10 / 16



12 degree monitor double ratio (preliminary)
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• Acceptance correction and any
stable systematic shifts are can-
celed
• Positron annihilation isn’t can-

celed (small effect)
• Monte Carlo needed only to es-

timate annihilation effect
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Symmetric Møller/Bhabha monitor

• Detected Møller/Bhabha scattering at the symmetric 1.29◦ angle

• Two monitors located symmetric
to the beam pipe
• Each module consists of a 3x3

array of lead fluoride (PbF2)
crystals
• Each crystals is at least 15 radi-

ation lengths long
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Symmetric Møller/Bhabha monitor

disAdvantages

• Very high statistical precision
• Independent from e±p process
• Dead time free
• Very sensitive to geometry and misalignment
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Coincidence mode of the SYMB
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tral crystal of each detector has
the highest amplitude
• Luminosity can be calculated us-

ing Møller, Bhabha, and annihi-
lation event generators

L(e±) = Ncoincidence
σMC (e±e−)

σMC (e±e−) =
∫

acc

σ(e±e−)
dΩ dΩ
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Master-slave mode of the SYMB

Master-slave - signal of the central crystal of at least one detector has the
highest amplitude
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Summary

• All luminosity monitors performed very well during the data taking
• Accumulated data should make possible measurement of the

luminosity with a statistical error less then 1%

• Preliminary results show a reasonable agreement between all
luminosity monitors
• Data analysis in progress
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