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Outline

Geant4: DVCS experimental setup

Check of 0 subtraction technique

Background effects
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Geometry 1
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Geometry 2
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Shieldings

PbF2 block 3x3 cm and 20 rad. length

Totally there are 16x13 blocks
Implemented by Maxime Defurne

Each block is placed according to survey coordinates.
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Part 1
G4/G3 comparison

Modifications in the code to reproduce 2004 geometry

* Removal of 4 rows and 2 columns from the calorimeter
* Eliminate Block N-10 in the clustering step

* Removal of nose and beamline shieldings

* Removal of “CH2 shielding” in front of calorimeter

% Target shift to downstream side by 7.8 mm

* Arrange blocks with equal distances from each other
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Modifications in the code

Part 1
G4/G3 comparison
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Some distributions and fiducial cuts

doalo = 112 cm Ocaio = 14.803°
Ey, = 5.7572 GeV
Prre = 2.35 GeV Orrs = 23.91°
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Some distributions and fiducial cuts

Calorimeter HRS
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mm?2 distribution

G3
G4

M2 < 1.15 GeV?

-N_IIIIIII|III|III|III|III|III|III|III|II

G 3 distribution scaled to match G4
Looks not bad

Rates Depend on:
* Luminosity (Same value)
* Process cross section (Same model)

% Acceptance
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Rates/Comparison
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Available executables

* dvcs_2004: experimental setup of 1st DVCS experiment in HallA
* dvcs_2010: experimental setup of 2nd DVCS experiment (2010) in Hall A

* pi0_2010: ep->enUp for 2nd DVCS experimental setup in HallA

* dvcs_HallC: experimental setup for DVCS in HallC

* dvcs_addup_bgr_2010: Background studies

* + some additional versions for various needs e.g. pi0 subtraction tests

Available in Lyon machines ccage.in2p3.fr

In Jlab: dvcs_2010 and dvcs_HallC
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ep — epm’

Looks as DVCS

P
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ep — epm’

0 is fully detected
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ep — epm’

70 can not be detected with 2
photons




ep — epm’

70 can not be detected with 2
photons




_ Boost to the lab frame
5K 70 — v~ isotropic decays s

myo = 0.1349766 GeV

Determine proportion of 1
Photon and 2 photon events

Mzro = My
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70 Subtraction

All 105 are deep inside the calorimeter
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0 Estimation works well, when 7V footprint is deep inside the calo
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70 Subtraction
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1st t bin: ©0s properly estimated

With the increase of t corners
of calo. become more inefficient

Cross Check with M. Defurne

This is 2004 calorimeter, should be
better with 2010

8 o 18




70 Subtraction
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Possible solution is to not
use corners in the analysis

This is 2004 calorimeter, should be
better with 2010
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Background influence on mm?2

Energy resolution: Energy deposition, block photo-statistic, background,
noise in electronics...

Energy deposition: Pure Geant4

Background influence: Adding background events into Geant4

Block photo-statistic: Using elastic runs

Combine all of them and compare with the data
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Elastic events

Block resolution

New blocks
Old blocks:
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Experimental data
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G4: bl. Energy smeared + background shows position
dependent energy resolution

o b adths s 1 is e 55z Data doesn't behave as we thought!
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Experimental data for 10
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Open question: What is the optimum luminosity to chose to run the

next DVCS experiment?
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Summary

* Experimental setup for different DVCS experiments in Hall A is
developed by Geant4, and is validated by comparing with Geant3

* Using Geant4 package validity of pi0 subtraction technique is studied.

* Influence of background on the mm2 resolution was also studied
with Geant4, however data doesn't behave as predicted by Geant4

* Open question: What is the optimum luminosity to chose to run the
next DVCS experiment?
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