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How to access GPDs

P

via Deeply Virtual Compton Scattering (DVCS)

0. E (ool p’

T B E@ED A

-t=(p-p)’

DVCS (in QCD): ep—»epy

DVCS final state is indistinguishable
from the Bethe-Heitler QED process

Interference between QCD and QED
gives access to the amplitude of DVCS
via ¢, asymmetry

Non perturbative region can be described
by GPDs using pQCD factorization theorem
where is valid in the Bjorken regime :

Q°>>M?, |t|<<Q?
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Monte Carlo for DVCS

Generator of ep—epy: GenDVCS1.0

DVCS, Bethe Heitler, Interference (s N\
by Frankfurt, Freund and Strikman do _ A e‘thf(x,Qz)(lﬂyz)
model (hep-ph/9710356) based on dxdydtdg, Q°
two gluon exchange at HERA - Re(A(y p = )

_ Im(A(y p— 1)) )

dopyes IS parameterized in terms
of DIS differential cross section,
for t distribution slope b = 5.0 GeV? doB 1 1

and 7= 0.4243 dxdydtdg, Q [f

Beam energy @ ENCollider

INT —blt|/2
E, =15 GeV, E, = 3 GeV do ™ _, L8 cosg
o . dxdydidg, Q"
§=2(EE,+|P. [ Py ) +m; +my
b = b, — b,

~180 ( GeV/c*)*

Universitat Mainz

GUTENBERG,, : I



Panda spectrometer

-
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Panda spectrometer
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Panda simulation
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Simulation of geometricalacceptance ——————

) e

Magnet fields :

Max. 2T Solenoid Magnet

Max. 1T Dipole Magent

| Magnet Field at y=0 plane |
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Detector setup ( present study )
Detector Location Polar angle Detector Location Polar angle
Target Spectrometer Forward spectrometer
Calorimeter (EM) Barrel 22°<0<142° Drift Chamber Forward 0.5°<6,<10°
. 05°<6,< 5°
Calorimeter (EM) Forward 5°<p< 22° y
Calorimeter (EM) Backward 149°<0<172° GEM Forward 05°<p <22°
Micro Vertex For., Barrel, Back. 10°<06<170°

Time Projection Chamber

For., Barrel, Back.

7.8°<6<160°

Cherenkov (DIRC) Barrel 22°<0<140°
Cherenkov (DIRC) Forward 5°<p< 22°
Time of Flight Barrel 22°<0<140°
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LHE tracking package provides a
reconstructed track for electron
candidate, mainly as a central tracking.

LHE tracking use detector components of
Time Projection Chamber (TPC)
Micro Vertex Detector (MvD)

Time of Fight (ToF)
Chrenkov DIRC
Electromagnetic Calorimeter (EMC)

Selection for electron candidate
P.> 0.2 GeVl/c
0, > 80°
Qch< 0

Simulation chain
[ Event Generator ]
5 N
= storage
E — level
oW
-
| Physics Analysis |
LHE Tracking Detector Hit
Magn.Field
/ v
Track Candidate by Helix Fit
A\ 4
Reocnstructed Hit
Magn.Field
Genfit
A\ 4

Vertexing & Global PID

.

/
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Tracking forelectroncandidate —————————————

dE/dx / GeV/g*cm
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Identification of electorn are similar in other detectors
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TraCking forelectroncandidate————————— """'_'-_‘_"';:—JﬂE:-‘::
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LHETRACK Momentum Resolution
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With EMC & hits in any detector Without EMC & hits in MVD
5 5F h34 5 5F h35
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& 45 Mean X 1.76 & 45 Meanx  2.387
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— Only 10% of electron candidates are associated with EMC in LHE tracking

— Recovering of electron in the range of 156° < 6 < 162° & P > 3 GeV/c
can be made with pure EMC information.
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Selection of y candidate

)
)

[ - T ol W P S
UsIing purcely cCiviv Il

— if a cluster is associated with charged track, which is already defined by
LHE tracking with EMC, those clusters are excluded.

— energy loss of each cluster > 0.2 GeV and 6y > 5°

— energy loss correction due to leakage and thresholds for single crystal - 3 MeV,
it is roughly 3%, and depends on energy and 6.

5 EMCclusterl C EMCcluster2
10 total cluster Entries 118092 B Entries 22375
Mean 0.4433 Mean 1.957
charged + neutral |gys’ o912 10° RMS 1.18

10*
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10° 10%
10°E i
= 10 H
10 E
e 5
E IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I Ll : Ll I Ll 1l
0 1 2 3 4 5 6 7 8 9 10 0 9 10
Energy, GeV Energy, GeV
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Selection of y candidate

[ Quality of Cluster |
T T T

10° QA distribution

— Using event shape : 6 & ¢ of electron
candidates, defined by LHE tracking
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Selection of y candidate

0 distribution for EMC cluster
EMCthetal = EMCtheta2 r EMCtheta4
8000 Entries 118092 2400:_ Entries 22375 - Entries 9327
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0 20 40 60 80 100 120 140 160 180 0() 20 40 60 80 100 120 140 160 180 00 20 40 60 80 100 120 140 160 180
6,eco degree 6recor degree 0,ecor dEQree

— The gap between barrel and backward EMC at 142° <0 < 149°
due to old geometry

— Simplest algorithm finds more than 90% photon candidates

— More sophistcate PID will be performed by neural network using
energy deposit in the 3x3 module and 5x5 module.
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Selection of y candidate
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Drift Chamber : 6 stations

I—

RICH
Dipole Magent
1 1 1 1 1 1 1 1
m 2m 3m 4m 5m 6m m 8m
Forward spectrometer tracking package e ™
is not completely combined with all devices Forwad Detector Hit
spectrometer Maan.Field
Tracking o
To reconstruct proton in FS, an available J
detector component is used : Track Candidate by Kalman Fit y
o

Drift Chamber(DCH)
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Tracking for protoncandidate—————————————— —c=silEzsm

GEM : 4 station Drift Chamber : 6 stations

I—

Dipole Manant .
| Tracgking Px & Py from DCH , x-y view | _

RICH

1 1 | 1 08:_
Tm 2m 3m 4m 0.6

0.4;
0.2

Forward spectrometer tracking package
is not completely combined with all devices

To reconstruct proton in FS, an available
detector component is used :

Drift Chamber(DCH)
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Tracking for protoncandidate——————————————
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Improvement of protonreconstruction———————

total hits in 4 GEMs
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Reconstruction efficiency for proton can be
improved by adding GEM & MvD detector

GEM, DCH & MvD combined tracking package
will be prepared soon
Expected reconstruction efficiency ~ 80%
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Full chain MC of DVCS including magnetic field has been simulated with
panda detector

— For electron : ~ 90% reconstruction efficiency with LHE tracking & EMC
need further improvement of tracking

— For photon : ~90% reconstruction efficiency with EMC
seems to be OK

— For proton : ~ 70% reconstruction efficiency with only Drift Chamber

need global tracking including GEM & MvD

The panda detector see DVCS event & reconstructed well
but small 6 detections are crucial!
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Outlook

Detector simulation
- Estimation of resolution, efficiency, and acceptance

- Calculation of kinematics after combining the full tracking

- Realistic beam profile & interaction point

MC Generator

- Use different model of MC generators for DVCS
— What is more suited for intermediated xg;?
— FFS model (small xg; ) & VGG model ( large xg))

- Including Bethe-Heitler background & diffractive dissociation

s, I
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