
DEEPLY VIRTUAL COMPTON 
SCATTERING (DVCS)

E12-06-114

Hashir Rashad
<O|D|U>

On behalf of DVCS Collaboration 

Hall A/C Collaboration Meeting, JLab, 6/22/2017



OUTLINE

‣ INTRODUCTION AND BACKGROUND 

‣ OVERVIEW OF DVCS3 

‣ RECAPS FROM JANUARY 2016 MEETING  

‣ UPDATES FROM SPRING AND FALL 2016 

‣ STATUS SUMMARY AND OUTLOOK

2



DIS

Elastic Form Factors : Spacial 
Distribution, no underlying 
dynamics data

Parton Distribution Functions : 
Momentum distributions, No 
Spacial Distribution

ELASTIC SCATTERING

GENERALIZED PARTON DISTRIBUTIONS
Relates spacial and momentum distributions. DVCS is the cleanest process to access GPD’s

WHY DVCS?
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GPD:  QUARK AND GLUON MATRIX ELEMENTS IN THE PROTON

▸ x±ξ: Longitudinal momentum of quark in proton

▸ Δ⟂:  Net Transverse momentum transfer to proton, Fourier conjugate to 
transverse spatial position of quark in proton.

▸ These Objects relate the Spatial and Momentum Distributions and can be 
probed through Deeply Virtual Compton Scattering (DVCS).

GENERALIZED PARTON DISTRIBUTIONS
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DEEPLY VIRTUAL COMPTON SCATTERING

▸ Underling process is, a virtual photon, scattering off of a quark 
which produces a real photon. 

▸ Q2, resolution of probe 

▸ 𝝌b, selects momentum of struck quark 
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ANATOMY OF DVCS EXPERIMENTAL PROCESS
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The two-dimensional metric g?µ⌫ = gµ⌫ � nµn
⇤
⌫ � n⇤µn⌫ is defined in terms of two light-like vectors

n and n⇤, such that n2 = n⇤2 = 0 and n · n⇤ = 1. The o↵-forward matrix element of this operator

is parametrized via four GPDs [37] (see [38, 39] for an earlier discussion)
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The traceless symmetric projector ⌧? in Eq. (19) possesses the properties

⌧?µ⌫;⇢�⌧?µ⌫;⇢0�0 = ⌧?⇢�;⇢0�0 , ⌧?µ⌫;⇢� = ⌧?⇢�;µ⌫ , ⌧?µµ;⇢� = 0 , ⌧?µ⌫;µ⌫ = 2 .

A simple calculation of one-loop diagrams [38, 39] gives us the following result for the real final-

state photon DVCS amplitude
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with TF = 1/2 and the coe�cient function C
(+)
i(0) defined in Eq. (11). Substituting Eq. (19) into the

above expression gives the amplitude, which we will use in our computation of the cross section.

We define the CFFs similarly to Eqs. (9) via

n
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Below we will use unifying conventions for these CFFs, i.e., FT = {HT , . . . , eET}.

4 Angular dependence of the cross section

Now we are in a position to turn to physical observables, which give direct access to GPDs in a

measurement of the five-fold cross section for the process e(k)h(P1) ! e(k0)h(P2)�(q2),
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This cross section depends on the Bjorken variable xB, the squared momentum transfer �2 =

(P2 � P1)2, the lepton energy fraction y = P1 · q1/P1 · k, with q1 = k � k0, and, in general, two

azimuthal angles. We use throughout our presentation the convention

✏ ⌘ 2xB
M

Q .
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Figure 1: The kinematics of the leptoproduction in the target rest frame. The z-direction is

chosen counter-along the three-momentum of the incoming virtual photon. The lepton three-

momenta form the lepton scattering plane, while the recoiled proton and outgoing real photon

define the hadron scattering plane. In this reference system the azimuthal angle of the scattered

lepton is �l = 0, while the azimuthal angle between the lepton plane and the recoiled proton

momentum is �N = �. When the hadron is transversely polarized (in this reference frame)

S? = (0, cos �, sin �, 0), the angle between the polarization vector and the scattered hadron is

denoted as ' = �� �N .

In Eq. (22), � = �N � �l is the angle between the lepton and hadron scattering planes and

' = � � �N is the di↵erence of the azimuthal angle � of the transverse part of the nucleon

polarization vector S, i.e., S? = (0, cos�, sin �, 0), and the azimuthal angle �N of the recoiled

hadron. Our frame is rotated with respect to the laboratory one in such a way that the virtual

photon four-momentum has no transverse components, see Fig. 1. We fix our kinematics by

choosing the z-component of the virtual photon momentum to be negative and the positive x-

component of the incoming lepton: k = (E, E sin ✓l, 0, E cos ✓l), q1 = (q0
1, 0, 0,�|q3

1|). Other

vectors are P1 = (M, 0, 0, 0) and P2 = (E2, |P 2| cos � sin ✓N , |P 2| sin� sin ✓N , |P 2| cos ✓N ). The

longitudinal part of the polarization vector is SLP = (0, 0, 0, ⇤).

The amplitude T is the sum of the DVCS TDVCS and Bethe-Heitler (BH) TBH amplitudes. The

latter one is real (to the lowest order in the QED fine structure constant) and is parametrized in

terms of electromagnetic form factors, which we assume to be known from other measurements.

The azimuthal angular dependence of each of the three terms in

T 2 = |TBH|2 + |TDVCS|2 + I , (23)

9

A Bethe-Heitler Amplitude 2

I. THE EXCLUSIVE AND ASSOCIATED BETHE-HEITLER PROCESSES

Our goal in DVCS experiments is to extract the ep → epγ cross section from a measure-
ment of the H(e, e′γ)X reaction. The experiment necessarily integrated the missing mass
squared M2

X = (P + k − k′ − q′)2 up to, and slightly beyond, the Nπ threshold. Even if
an experimental cut is made at M2

X ≤ (M + mπ)2, resolution effects can contaminate the
exclusive sample with events of the type

e + p −→ e + γ + Nπ (1)

As a first estimate of the cross section of reaction 1, we can use the Bethe-Heitler contribution
alone, in which the photon is radiated by either the initial or final electron. In this case, the
hadronic current is the same current that is measured in the ep → eNπ reaction.

The general formalism for both the exclusive ep → eγp and associated-production ep →
eγNπ reactions is described by P. Guichon, et al., [1]. They model the inelastic hadronic
matrix elements with two components. Near threshold, they use soft pion theorems to relate
the associated BH and VCS amplitudes to elastic form factors and Generalized Parton
Distributions (GPDs), respectively. Up to two pion threshold, they add a model of the
∆-resonance.

A. Bethe-Heitler Amplitude

The Bethe-Heitler amplitude is written as:

TBH =
−e3
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⟨f | Ĵν |i⟩u(k′)
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"

u(k)

(2)
This expression is in Lorentz-Heaviside units, with

α =
e2

4π
=

1

137.0 . . .
(3)

The spinors are normalized to u(k)u(k) = 2m. For the elastic channel, the electromagnetic
current has the form:

⟨f | Ĵν |i⟩ = U(P ′)

!

F p
1 (−∆2)γν + iF p

2 (−∆2)
σνα∆α

2M

"

U(P ) (4)

with ∆α = (P ′ − P )α and

σνα =
i

2
[γν , γα] . (5)

The hadronic current for the associated BH amplitude will be discussed in later sections.
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𝝌B = 0.48, Q2 = 4.36 
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HIGH RESOLUTION SPECTROMETER
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𝜸

e

▸ 208 PbF2 Blocks 7



▸ 3 Generation of Experiments so far 

▸ 2004 (Gen 1) 

▸ 𝝌b=0.36,  Q2 = 1.5, 1.9, 2.3 GeV2 

▸ First measurement of DVCS Cross Section (5 
Thesis and 4 peer reviewed papers) 

▸ 2010 (Gen 2) 

▸ 𝝌b=0.36, Q2 = 1.5, 1.75, 2.0 GeV2  

▸ Electron Beam 5.5 and 4.5 GeV 

▸ 3 Thesis, 2 publication in PRL, 1 under 
review

DVCS AT HALL A
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DVCS3 - PUSHING TO HIGH Q2 AT EACH 𝛘

DVCS in Hall A - Goal

6

• Timeline:
• E00-110/E03-106 (2004) : first round of dedicated experiments (Q² dependence study)
• E07-007/E08-025 (2010) : second round of dedicated experiments (Q² dependence study + beam 

energy dependence)
• E12-06-114 (2014 - 2016) : ~50% PAC days completed

• E12-06-114 goals :
• Scaling test : Wider Q² scans at 

fixed xB (larger Q² lever arm than in 
2010 & several values of xB)

• Separation of Re and Im parts of 
DVCS cross-section amplitude

100 PAC days (88 + 12 calibration)

▸ 2014 Fall, 2015 Spring, 2016 Spring  and Fall 

▸ ~50% of allocated 100 PAC days 

▸ Electron beams from 7 to 11 GeV 

▸ First data ever in this range 

▸ 𝝌B = 0.36, Q
2
 = 3.2 — 4.5 GeV

2  
(Fall 2014 and Fall 2016) 

▸ 𝝌B = 0.48, Q
2
 =2.7 — 6.9 GeV

2 
(Spring 2016) 

▸ 𝝌B = 0.60, Q
2
 =5.5 — 8.4 GeV

2
  (Fall  2016)

PROPOSED ACQUIRED0.36   0.48  0.60
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Overview

10

• Fall 2014
• New EDTM system in LHRS
• Beam dump certification
• DVCS electronic commissioning
• Moller polarimeter commissioning
• DVCS calorimeter calibration
• DVCS production : 1 kinematic 

point (3 PAC days)

• Spring 2015
• New raster system
• BPM & BCM calibration
• Beam energy measurement
• Compton polarimeter 

commissioning
• Target Boiling studies
• LHRS optics calibration (detuned 

Q1)
• No production data taken

• Spring 2016
• Beam polarization measurement (Moller &Compton)
• Beam energy measurement
• BPM & BCM calibration (up to 30 μA)
• DVCS calorimeter calibration at 4.4GeV (x2)
• LHRS optics calibration (Q1 : max current too low, detuned 

against {Q2, D, Q3} Æ need 4 calibrations)
• DVCS production : 4 new kinematic points

• Fall 2016
• Beam polarization measurement (Moller, x4)
• Beam energy measurement (x6)
• BPM (x1) & BCM (x3) calibration
• Trigger efficiency measurement (x12)
• DVCS calorimeter calibration at 6.4 GeV (x2)
• DVCS production : 4 new kinematic points

Many thanks to the collaboration, the accelerator, the 
techs, RCs, and shift workers for making this run possible!
Special Thanks for all the people who made it possible to 
run through Thanksgiving!

OVERVIEW OF DVCS3 RUNNING
E12-06-114:

Deeply Virtual Compton Scattering in Hall A

Hall A collaboration meeting
18 January 2017

Fall 2016 DVCS run: summary & outlook

Frédéric Georges
(Institut de Physique Nucléaire d’Orsay, France)

1
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SOME CHECK LISTS AND RECAPS FROM LAST UPDATE
Quality Analysis 

Beam Studies 

Beam Energy Measurement 

Polarization Measurement 

Raster Calibration 

BCM/BPM Calibration 

Calorimeter 

Elastic and π0 Calibration 

Coincidence Time Correction 

Wave form Analysis 

High resolution spectrometer 

Optics Calibration 

Acceptance Studies 

Trigger Efficiency 

Tracking Efficiency 

Particle Identification

▸ Spring 2016 Q1 
Maximum current was 
limited to 2.8 GeV setting. 
3 out 4 kinematic points 
with detuned Q1 Settings. 

▸ Q1 was replaced for Fall 
2016. 

▸ Fall 2014 has the old Q1 
at Full field. 
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BCM CALIBRATION FALL 2016 : BISHNU KARKI 

Fall 2016 - Preliminary Studies

14

BCM calibration (Bishnu Karki & Julie Roche)

• D3 & D10 agree within 1%

• D3 & D10 linear for 5 μA ≤ I ≤ 25 μA

• Unew & Dnew are noisier (electronics)

• U1 & D1 are not linear ≤ 10 μA

• Beam current used: 10 μA ≤ I ≤ 20 μA

• Conclusion: rely on D3 & D10, or 
average of them

• 3 BCM calibrations against the Unser
• October 15: up to 80 μA at 1 pass
• November 2: up to 30 μA at 4 pass
• November 26: up to 40 μA at 5 pass

• Coefficients fairly stable

▸ 3 BCM Calibration against Unser in Fall 2016 

▸ October 15 (up to 80 µA at 1 pass), November 2 (up to 30 µA at 4 pass) 
and November 26 (up to40 µA at 5 pass).

▸ D3 and D10 agrees within 1%, Unew & Dnew are noisier

▸ Rely on D3 and D10 or the average of them.
12



ELASTIC CALIBRATION : MONGI DLAMINI 

▸ Adjusting calorimeter block gains using Elastic Data 

▸ Compute and reconstruct the expected electron energy in 
calorimeter using the Protons detected in LHRS. 

▸ 1 in Fall 2014, 2 in Spring 2016 and 2 in Fall 2016.

Fall 2016 - Preliminary Studies

17

Calorimeter elastic calibration (Mongi Dlamini)

• Proton detected in LHRS, electron detected 
in calorimeter.

• Compute expected electron energy using 
detected proton (elastic)

• Reconstruct electron energy in calorimeter
• Adjust calorimeter blocks gains

~3.6% energy resolution 
at 4.2 GeV

• 2 elastic calibrations at 3 pass:
• October 29 
• December 13 (see plots above)

• ~30% increase of the gain (increased 
calorimeter HV) to compensate for blocks
loss of gain (radiation damage).
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WAVE FORM ANALYSIS : FREDERIC GEORGES 

▸ ARS (Analog Ring Sampler) for 
calorimeter signals 

▸ Allows us to deal with high pile-up due to 
the high luminosity and close proximity 
of calorimeter to the beam line. 

14

  

ARS system(for calorimeter 
signals):

 → 1 GHz sampling
 → Digitizes PMT signals, 

allowing off-line pile-up removal
→ Readout time = 128 μs

Instrumentation: DVCS calorimeter

HALL A/C JUNE 2016



COINCIDENCE TIME CORRECTION : MONGI DLAMINI

In DVCS 
production, 
Photon is 
detected at the 
calorimeter and 
Electron at LHRS. 
Determining 
good 
coincidence is 
important to 
eliminate 
accidentals.

2 Results

h
Entries  587732

Mean    1.027

RMS     9.585

 / ndf 2χ  94.94 / 85

Prob   0.2163

Constant  8.1±  1965 

Mean      0.00299± -0.05413 

Sigma     0.0028± 0.8472 
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Figure 7: An example of the corrected time distribution for the full calorimeter with a 150 MeV photon
energy cut. A 4 ns beam structure can be seen in the distribution.

3 Using the corrections

The time corrections are used at or after the waveform analysis, say at clustering. An example of how
to use the corrections is show in the code extract below:

time1 = block-¿GetTime(0);// get block time
time1 = time1-((tdcval[3]-tdcval[7])/10.);//ARS correction
time1 = time1-(s2mintercept[s2ln]+s2mslope[s2ln]*s2mpos[0]);//correction for s2m position
time1 = time1-(thetaintercept[s2ln]+thetaslope[s2ln]*theta[0]);//angle correction
time1 = time1-(momentumintercept[s2ln]+momentumslope[s2ln]*momentum[0]);//momentum correc-
tion
time1 = time1-s2mpaddle[s2ln];//paddle number

Where s2ln is an index representing the hit S2M paddle.
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Coincidence time optimization for Spring 2016

Mongi Dlamini

June 7, 2016

Intoduction

This is a summary of the coincidence time corrections done on the kinematics that were done in
the spring of 2016.

To apply the corrections, we consider properties of the electron(HRS) and calorimeter that will intro-
duce di↵erences in arrival times from one event to the next. The following are the properties studied
and corrected for:

• Arrival time as a function of each calorimeter block(208 blocks)

• Time as a function of each S2m scintillator paddle(16 of them)

• Distance(time) of light propagation from the hit point in a paddle to the timing phototube.

• Electron path length as determined by the relative momentum and vertical angle theta.

• ARS stop

In this report, I summarize by how much the time was corrected for each of the properties considered
and then show the final dispersion (sigma of the time distribution) for each channel after all corrections.
For all the kinematics,

1 Results

1

Eγ > 150 MeV
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TRIGGER EFFICIENCY STUDIES : HASHIR RASHAD

▸ DVCS Production data is triggered by the coincidence between 
S2M && Cherenkov with DVCS Calorimeter 

▸ Complete for Fall 2016 

▸ S0, S2M and Cherenkov all have > 99% efficiency 

▸ Machinery ready for Spring 2016 and Fall 2014*

11/24/16 
(36_3, 
15uA)

11/28/16 
(60_3, 
20uA)

12/01/16 
(60_3, 
20uA)

12/05/16 
(60_3, 
20uA)

12/08/16 
(60_3, 
20uA)

12/15/16 
(60_1, 
10uA)

12/17/16 
(60_1, 
10uA)

12/21/16 
(60_1, 
10uA)

S0 99.0 99.1 99.2 99.1 99.0 99.1 99.1 99.2

S2M 99.6 99.6 99.6 99.6 99.5 99.7 99.7 99.7

Cer 99.8 99.7 99.7 99.7 99.7 99.8 99.9 99.9
Date

1 2 3 4 5 6 7 8

Ef
fic

ie
nc

y

98

98.2

98.4

98.6

98.8

99

99.2

99.4

99.6

99.8

100

Trigger Efficiencies

S0

S2M

Cer

Trigger Efficiency with Time / Kinematic change

Kin 36_3

Kin 60_3

Kin 60_1

11/24 11/28 12/01 12/05 12/08 12/15 12/17 12/21
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TRACKING EFFICIENCY

▸ Analyzer 1.5 has known issues with 
reconstructing tracks for events 
with more than one cluster in any 
given VDC wire plane.  

▸ We keep events with at most 1 
wire plane with multiple clusters. 
(0M4S + 1M3S) 

▸ We exclude events with more than 
1 reconstructed track (~5-10%) 

▸ We also exclude events with 2 
clusters in both wire plane of 1 
VDC chamber and only 1 cluster 
each in both wire planes of the 
other chamber (2M2S) 

▸ We correct for the excluded events 
with high energy signal in pion 
rejector

Current Tracking Algorithm With Multiple Clusters I

This is where trouble starts. With only two readout coordinates,
ambiguities from multiple clusters cannot always be resolved.
The code attempts this:

“UV matching”: Find pairs of u and v clusters in each chamber
I Determine if u or v have more clusters æ p, q, with np Ø nq
I Pair each p-cluster with the one in q whose pivot wire drift time is

closest to the p-cluster’s pivot wire drift time
I Yields exactly np UV pairs
I Pairs are not rejected if outside of the physical chamber area
I Matching by drift time is obviously wrong (see later)

For each UV pair, calculate “local track” coordinates, as before
(over)

Ole Hansen (JLab) HRS Tracking Algorithm Hall A Meeting, Jan 14, 2014 6 / 14

Multi Cluster and Multi Track correction factors 
are mutually exclusive and the sum of both will 
be the final correction factor

17



ELECTRON IDENTIFICATION 

‣ Cherenkov spectrum with PRElectron cut (left - Red) hints that 
PRElectron cut eliminates the electron shower from downstream, 
Resulting in the separation of Good but corrupted events from bad 
events, in the case of Multiple clusters in VDC wire planes.  Run #10555

0 500 1000 1500 2000 2500 3000 3500 4000

210

310

CerAMPSum
h4

Entries  416259
Mean     1551
Std Dev     704.8

CerAMPSum

0 200 400 600 800 1000 1200 1400 1600 1800 2000

1

10

210

310

410

NormalizedPR
h6

Entries  366892
Mean      443
Std Dev     426.1

h5
Entries  278613
Mean    548.4
Std Dev     437.9

CerCuts

All Events

CerElectron

NormalizedPR

‣ W1 and W2 are two renormalization factors
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ACCEPTANCE - R-FUNCTIONS : ALEXA JOHNSON AND GULAKSHAN HAMAD

▸ Up to13 R-Functions in 4 different planes together with R-Cut 
values determines the acceptance region. 

▸ 5 new sets of R-Functions. Machinery ready for all kinematics*

Figure 6: R-Value distributions for data and the new simulation (Kin 482).

A table listing the new R-Cuts is shown below, with changes in magenta.

Setting R-Cut Ref. Run # % DIS Accepted
48 1 0.005 12518 52.0%
48 2 0.003 13013 52.9%
48 3 0.003 12843 51.4%
48 4 0.004 13136 49.7%
36 2 0.0035 14150 55.9%
36 3 0.0035 14480 50.4%
60 1 0.0035 15017 48.3%
60 3 0.0035 14628 41.1%

6

Figure 6: R-Value distributions for data and the new simulation (Kin 482).

A table listing the new R-Cuts is shown below, with changes in magenta.

Setting R-Cut Ref. Run # % DIS Accepted
48 1 0.005 12518 52.0%
48 2 0.003 13013 52.9%
48 3 0.003 12843 51.4%
48 4 0.004 13136 49.7%
36 2 0.0035 14150 55.9%
36 3 0.0035 14480 50.4%
60 1 0.0035 15017 48.3%
60 3 0.0035 14628 41.1%

6

481 482

483 484

8
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ACCEPTANCE - TARGET VERTEX (ALEXA JOHNSON)

abs(Zvertex -Targetoffset) ≤ 0.65

▸ 15 cm Liquid hydrogen target 

Z-Vertex Studies

March 21, 2017
Alexa N. Johnson

1 Dummy Target Runs

Dummy target runs were taken for each of the following kinematic settings: 481, 482, 362,
603.

1.1 Spring 2016

The two dummy runs taken for Spring 2016 are shown below. The run for kinematic setting
481 shows the target windows at z = �8.0 cm and z = +7.0 cm. However, the dummy
run for kinematic setting 482 shows target windows at z = �7.0 cm and z = +7.2 cm,
suspiciously not spanning the full 15 cm target length.

Proposed vertex cuts for each of the dummy runs are shown below. Note that the
proposed cuts are di↵erent for the two kinematic settings.

1

‣ Dummy runs reveal a reconstructed target of less than 15 
cm long for Kin 48_2 

‣ In Spring 2016, old Q1 current limited to “2.8 GeV” setting. 
Kin 48_1 ran at full field and Kin 48_2 detuned to 62%.
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OPTICS RE-CALIBRATION SPRING 2016: FREDERIC GEORGES 
▸ Previous Spring 2016 Optics calibration was done with a calibration run taken 

with LHRS at 16º. This lead to a poor illumination of some parts of the focal 
plane area leading to poor reconstruction of target vertex closer to the edges 

▸ A Recalibration of optics matrix with calibration run to the second order 
(instead of 5th order) yields a better target vertex reconstruction. 

Expected value : 15 cm

Expected values : 3,75 cm

21



TARGET VERTEX RECONSTRUCTION - FALL 2016: NEW Q1 (WARM)

1.2 Fall 2016

The two dummy runs taken for Fall 2016 are shown below. The run for kinematic setting 362
shows the target windows at z = �7.0 cm and z = +7.5 cm. The dummy run for kinematic
setting 603 shows target windows at z = �6.5 cm and z = +7.5cm. Both runs suspiciously
do not show a target that spans the full 15 cm target length.

Proposed vertex cuts for each of the dummy runs are shown below. Note that the
proposed cuts are the same for the two di↵erent kinematic settings.

2

▸ For Fall 2016, Optics calibration run was taken with LHRS at 42º. 

▸ Reconstructed target is 0.5 cm short for Kin 36_2 and 1 cm short 
for Kin 60_2 

▸ Both kinematics have similar momentum (~3.1 GeV), 36_2 is at 
~21º and 60_2 at ~28º (Hinting at a saturation issue: 
Inadvertently detuned) 

▸ Use GMP optics matrix and recheck vertex reconstruction.

22



SUMMARY AND OUTLOOK

▸ All calibrations are ready despite a small set back of 
target vertex reconstruction issues 

▸ Re-do HRS Calibration with new optics matrix  

▸ Preliminary results on πº at 𝝌B = 0.36 early next year
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LIST OF THESIS AND PEER REVIEWED PUBLICATIONS (PARTIAL LIST)

Articles in peer-reviewed journals

• M. Defurne et al. [Jefferson Lab Hall A Collaboration], The E00-110 experiment at Jefferson Lab Hall A: 
Deeply virtual Compton scattering off the proton at 6 GeV

• E. Fuchey et al. [Jefferson Lab Hall A Collaboration], Exclusive Neutral Pion Electroproduction in the 
Deeply Virtual Regime

• M. Mazouz et al. [Jefferson Lab Hall A Collaboration], "Deeply virtual compton scattering off the neutron"
• C. Munoz Camacho et al. [Jefferson Lab Hall A Collaboration], "Scaling tests of the cross section for 

deeply virtual Compton scattering"

Thesis
• September 2015: D. Desnault: Mesure de la section efficace d'électroproduction de photons sur le neutron à 

Jefferson Lab en vue de la séparation du terme de diffusion Compton profondément virtuelle
• June 2015: M. Defurne: Photon and π0 electroproduction at Jefferson Laboratory - Hall A
• July 2014: A. Martí Jimenez-Argüello: Measurement of the photon electroproduction cross section at JLab 

with the goal of performing a Rosenbluth separation of the DVCS contribution
• April 2011: E. Fuchey: Electroproduction de pions neutres dans le Hall A au Jefferson Laboratory
• December 06: M. Mazouz: Exploration of the DVCS on the neutron in Hall A at Jefferson Laboratory
• December 05: C. Munoz Camacho: DVCS in Hall A at Jefferson Laboratory
• April 05: A. Camsonne: Experimental setup for Deeply Virtual Compton Scattering (DVCS) experiment in 

Hall at Jefferson Laboratory
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TRACKING EFFICIENCY
Traditional New
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TARGET VERTEX AND VERTEX RECONSTRUCTION ISSUES
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Πº CALIBRATION : MONGI DLAMINI & FREDERIC GEORGES

▸ πº calibration enables us to compensate for radiation damage of the 
calorimeter blocks in between elastic calibration 

▸ Achieved by adjusting the correction coefficients by reconstruction of 
πº invariant mass

Fall 2016 - Preliminary Studies

19

Calorimeter loss of gain and π0 calibration (F. G. & Mongi Dlamini)

elastic calibration

Block 151 is very sensitive to radiation damage

elastic calibrationIncreased HV of 
block 35

Block 35 is very sensitive to radiation damage

• Compute correction coefficients by reconstructing π0 invariant mass.
• Optimize π0 invariant mass mean value and resolution
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DVCS KINEMATICS 
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 Looking into Fall 2016

→ Also, these are just production plans, we still need to accommodate calorimeter 
calibrations, and optics calibration (new Q1!)

→ Need to change calorimeter rail for angle alignment - - Will also need a survey for that 


