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Compton Scattering
A unique approach
— High resolution and high precision on a limited kinematic range
* Study of scaling with fixed x,; =0.364
e 3 (Q?values [11.5 GeV?,1.9 GeV?,2.32 GeV? with H target
e 1 Q?values [11.9 GeV? with D target
— High resolution calorimeter
— Focus on cross section measurement

— Ensure exclusivity
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ubtraction done using the 7° Subtracted data fits exac
simulation and the shape
exclusive events:

good understanding of the d
Exclusivity in two arn
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A 1232 N*1440

ep > erx

1t on missing mass
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d-DVCS

n-DVCS: M cut

"‘ | |ﬂ o MJHL

-Normalizing H, anc
the same luminosity

-Adding Fermi mom
H2 data

2 principle sources o
systematic errors :

-The contamination
electroproduction on
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with zero at large -t
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-DVCS extraction results t(GeV?)
VGG Code : 3506
= Neutron contribution i

small and compatible




w 1nsights from the first Hall A DVCS experiment

[mportance of the DVCS?

d°c +d°c o« BH2+Re(BH - DVCS)+DVCS?

focus on m°® measurement
— Cross section measurement

— Improved 7 detection for better systematical error on proton
from the n° subtraction



rease in luminosity
neter

reased size of the calorimeter from 132 to
3 blocks for larger acceptance for the 7t

Nics

proved trigger for optimal ¥ detection
any 1 were cut by the high threshold for
'CS photons )

ta transfer improvement to accommodate




— dStudy of the importance of the D VLS compared to tl
interference term by varying the incident beam energ
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with a L1 separation

dQ
_ oy . do,
dQ dQ

+4/2&(L+ g)d;T—QLTCOSgp

+ng—TTcos 2¢
dQ

+ hw/25(1—5)@3in )

F I (doy+edo)gars= (do:
E doy/dt  ub GeV™? T e

0.2 | J y assuming doy/do
oq EOOV/IE MR CET
' I 'r i I l
0 |
il | 1 1 1 | 1 1 1 1 l 1 | 1 | 1 1 1 1 | 1 1 1 | 1 1 1 1 | 1
0 0.05 0.1 0.15 0.2 0.25 0.3
0.3 :
C assuming doy/do
F 1l
01 - AT b
0 |
) N [ | | L1 1 l L1 1 | ) [ - | L1 1 1 | I . - | |
0 0.05 0.1 0.15 0.2 0.25 0.3
0.3

assuming doy/do

C A2 2
02 b Q*=1.5 GeV

R T A e T - A



— Increased Kinematical range Q- up to ¥ Gev-at x,,,=U

\ DVCS measurements in Hall A/JLab |

.

m W2€4 Gev2
S Unphysical with E,__ <11 GeV

[ ]E..=66Gev
[ 1E_-88Gev




o

— Same setup : same improvements as for 6 GeV prot
 Better 1 subtraction

— Interleave proton and deuterium runs to reduce
systematics linked to subtraction

Two energies
— DVCS?
— LT separation for r*
— Real part of DVCS amplitude



Resolution achieved 1s sufficient to work in double arm
Many results

— Proton DVCS

— Neutron/Deuteron DVCS

— mnlelectroproduction
Approved experiments

— LT separation for the nt°

— Improvement of systematic from n° subtraction

— Evaluation of the importance of the DVCS amplitude
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110 cm from the target

1msr per block
*Lead fluoride

*Pure Cerenkov : not sensit
charged hadronic backgrou

density 7.77 g.cm?3

*X,=0.93 cm length=20X,
Moliére radius = 2.2 cm

*Good radiation hardness

ges :::moﬁ /ﬁﬂ ‘ 1 Photoelectron per
- Fnerav recolition 4




. .< Symmetric
| |
decay

Direction of the boost

Direction of the boost
Asymmetric
=
O dec decay

mmetric decay: minimum angle in lab of 4.4° at max n°® energy

ymmetric decay: sometimes one high energy cluster can be misindentified
for a DVVCS event



M,2 cut = (M +M._ )2

p-DVCS and

n-DVCS | oD 3 X
e
I-DVCS ;

N +t/2 N + mesons
(Resonnant or nom
A
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ncludes real radiative corrections (external+internal)
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- VGG Code

-0.4— GPD model : LO/Regge/D- termPO
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