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Introduction
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PAC 39 Report, June 2012

“The new data will be of unprecedented statistical precision, but the
statistics will go to waste if the data cannot be interpreted with
commensurate accuracy. [One] example is the GPD program, where it is
pointless to display new asymmetries before scaling has been established in
a given channel”
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Introduction

E07-007/E08-025

Goal:

Measure DVCS cross sections as a function of Q
2

and different beam
energies, for both LH2 and LD2.

Separation of DVCS2 from interference BH-DVCS interference terms

Rosenbluth separation of π0 electroproduction cross section

Same setup for both experiments

Only target change from LH2 to LD2

Data taken: Oct-Dec 2010
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Introduction

Motivation: results from E00-110

Q2 variation of ImCI
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Introduction

E07-007: Rosenbluth-like DVCS2–I separation in Hall A

Clean separation of BH-DVCS intereference term from pure DVCS2

Scaling test on the real part of the DVCS amplitude

Rosenbluth separation of σL/σT for ep→ epπ0
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E00-110: assuming DVCS2=0
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Experimental setup

DVCS detector package

208-channel PbF2 electromagnetic calorimeter

DVCS stand of top of BigBite stand
(moving cart: 1.1 m → 5.5 m from target)

CH shielding in front of calorimeter

Carlos Muñoz Camacho (IPNO) E07-007 & E08-025 Nov 12, 2012 6 / 16



Experimental setup

DVCS electronics and DAQ
1 GHz sampling based on the Analog Ring Sampler (ARS)

Chip developed by IRFU/CEA-Saclay Front-end electronics by LPC/Clermont-Ferrand

Calorimeter trigger:

VALIDATES if 1 set of 2×2 blocks
over threshold (∼ 500 ns).
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More details: M. Magne’s talk (electronics) and A. Camsonne (DAQ)
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Experimental setup

DVCS setup in Hall A

Running conditions for E07-007 & E08-025
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E07-007/E08-025

Data analysis

Beam line

Polarimetry (Compton + Møller) data (FINISHED), E. Fuchey
Beam charge monitors (BCM) calibration (FINISHED), J. Roche

HRS

Optics and mispointing checks (FINISHED), P. Bertin
Drift chambers time offsets (FINISHED), C. Muñoz

Calorimeter

Elastic (energy) calibrations (FINISHED), A. Mart́ı
Waveform analysis of PMT pulses (FINISHED), A. Mart́ı
Time (calorimeter + HRS) corrections (FINISHED), M. Mazouz
Clustering and calibration optimizations (IN PROGRESS. . . )

MC simulation, R. Paremuzyan, M. Defurne

Geant4 written from scratch based on previous Geant3 (FINISHED)
Validating results by comparing to old simulation (IN PROGRESS. . . )
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E07-007/E08-025 HRS

HRS analysis

Frequent timing changes during the
experiment

Careful checks and ajustments of
VDC offsets necessary

Survey of HRS pointing at one
particular angle

Multifoil target runs at every
kinematics
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E07-007/E08-025 Calorimeter

Coincidence time

calorimeter time (ns)
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sigma     0.0007± 0.6661 

p2        1.111e+02± 6.212e+04 

p3        1.819e+01± 1.109e+04 

Figure 7: pulse arrival time when its energy is higher than 100 MeV (the 208 blocks are

included). Top: kin1 high, bottom: kin3 low.

5

Relative time between HRS and
calorimeter corrected for:

S2 paddle time offsets

x & y position of the track

Amplitude of the S2 signal

0.67 ns coincidence time resolution

More details: M. Mazouz’s talk
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E07-007/E08-025 Calorimeter

Elastic calibrations

ep→ ep

p in L-HRS

e in DVCS calorimeter

Date E (GeV) σ/E σ/
√
E (GeV1/2)

Oct 26 3.2 3.1% 0.0555
Nov 17 3.2 3.1% 0.0555
Dec 14 3.9 2.8% 0.0553

hres
Entries  137772

Mean   −0.008614

RMS    0.2391
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Elastic (ep −> ep) calibration

E=3.2 GeV

/E = 3.1 %σ

Absolute calibration points for each block

Energy resolution and absolute calibration changes ⇒
Radiation damage

More details: A. Mart́ı’s talk
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E07-007/E08-025 Calorimeter

Radiation damage

Calibration coefficient changes between:

Nov 17 / Oct 26 Dec 14 / Oct 26
(7% average gain loss) (2% average gain loss)

Radiation damage to PbF2 blocks

PMT gain changes

PMTs shipped to Clermont-Fd for testing in Feb 2012. . .
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E07-007/E08-025 Calorimeter

PMT gain changes measured at LPC-Clermont
10V correspond ∼ 15% gain change

Trigger number
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Moderate gain variation of PMTs after two experiments

PMTs in good shape for 12 GeV
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Simulation

Geant4 simulation package
 Full geometry implemented: 

• Target and scattering chamber 
• Calorimeter blocks with wrapping and PMT holders, shims, and surveyed positions 
• Calorimeter and beam pipe shielding 

 Coupled to C++ DVCS event generator, including RC 
 

 Using same C++ reconstruction software as DVCS data 

Validation underway 
using previous  

Geant3 simulation 

More details: R. Paremuzyan
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Outlook

TODO

Final checks on waveform analysis results

Refine calibration between elastic calibrations (using π0 → γγ)

π0 substraction (for DVCS)

Cross-section extraction (as a function of Q2):

DVCS L/T separation on proton

DVCS L/T separation on neutron

π0 L/T separation

Roughly 6–12 months of analysis left for preliminary results
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