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Interference of DVCS amplitudes and Bethe-
Heitler amplitudes.

DV ESiand Bl have same: final state -->
amplitudes add up;cohernently.

ihelntererencertenms can be used to extract
thereal’ and imaginary part of the DVCS
amplitudes.

Measurements of exclusive photon production
Is the best way to determine the GPDs.

| HERMES PRELIMINARY (<-t;>=0.12 GeV?)
ep-oe’yX (M<1.7GeV)
— cO+clcoso+slsing
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c0 = 0.009 + 0.020 (stat)
c1=0.059 + 0.028 (stat)
s1=0.094 + 0.028 (stat)
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€ pose’yX (M<17GeV)
HERMES PREL. 2000 (refined)
— P1+P2sin ¢+ P3sin 2¢

i P1=-0.04 £0.02 (stat)
- P2 =-0.18 £ 0.03 (stat)
P3 = 0.00 + 0.03 (stat)

b <t>=0.18 GeV’, <xg> = 0.12, <Q*> = 2.5 GeV*
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Silicon

= | arge increase In statistics.

— HERMES will'run 2005-
2007 with unpolarized
target and high density

— 2fb" expected! (x8)
= Improved t resolution.

= |mproved background
rejection.

_-_--Recoil proton detection!

—

|V|[JS’[ detect slow protons:
0.1<6<1.35rad and 50 < p < 1400 MeV/c

Must detect background minimum ionizing particles and photons



Recoll DetectorlViajer Components

Iron Shielding

Cryostat

SC Coils
SciFi
Connector Plate

Photon

C3 Collimator Detector

SciFi

Si Detector Detector
Cooling
Silicon
Si Detector Detector
C ct
ennectors Target Cell

Hybrid
Flange



Sllicon, Detecior

Cooling Pipes _
Heatsink —

o YA = 2'silicontiayers

Silicon Sensor

Support Structure 16 double sided Si
Sensors

Size 99 x 99 mm?
300 um thickness
758 pm strip pitch
S0 metnter. X-Y orientation
HELIXS3:.0-428,neadout

"~ Charge division

-

s Viomentum determination by energy depaosition

= Tracking information
= Running within vacuum and a few cm from the beam pipe
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106 MeV/

5 6 7
Energy in 1st layer (MeV)

. proton enerayideposited in the two silicon layers

energy deposition can be parameterized with Bethe-Bloch formalism
Readout needs dynamic range ~ 70
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p(proton) EG eVr)



Sllicon Detector Modules

Finished. ﬁ. S
=Test beam withslow
protons started.
=Test beam data with 3
GeV positrons taken.
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Landau+Gauss conv. fit P-side
2 X°/ndf 1374, | 179
GC) P1 4077+  05382E-01
> 3000 — P2 3.649 + 0.3137E-01
| [ P3 9307. + 30.98
P4 6.796 + 0.4572E-01
2500 —
2000 —
1500 —
1000 —
w0 L i . . ——
* S/N: min ionizing
0 0‘ ‘ O‘ ‘ ‘40‘ ‘ ‘60‘ ‘ ‘80‘ ‘ ‘1‘”1 ‘11250 1éO 200 SlOW protons
ADC counts




Scintillating Fiber o e
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Vieasure bending radius in
17 field.

p=0.31toc 1.6 GeV
¢ resolution 8mrad
= 2 layers of SciFi

SciFi 1:

224 6,mm diameter cylinder

45ayers of lmmyikerss
2Ziparallel2 a0 stereo 7036 fibers mapped on 4836 PMT
SciFi 2: channels

: _ 64 channel PMTs (H7546B)
366 mm diameter cylinder Gassiplex based readout
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protons, 600 MeV/c
protons, 450 MeV/c )

sl [lest expenment
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counts [arb. units]

4 final SciEi modules

— 2 parallel layers and
2 stereo layers

300 — 900 MeV protons § |
and pions

PID from time of flight

30
deposited energy [p.e.]

s Cluster multiplicity,and, cluster size asia
libnetion ol threshpld et studied ior pions
and"protons.

» Efficiency as function of threshold studied.

» Expected efficiency for pions is 98.5 to 99%
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" PhotoniDetector

Detect Photons A* — pr’

ree layer preshower detector.

P ——

Tungsten radiator and scintillator detector.
*Read out with Wavelength shifter.
*H7546 64 channel PMTs.

« CAEN QDCs

Layer 1: 60 strips || beam
Layer 2: 44 strips +45° stereo
Layer 3: 44 strips - 45 stereo

L 6mm Tungsten
: 11mm ] [Scintillator] [ Bars
: 3mm Tungsten
: 11mm ] [Scintillator] [ Bars
: 3mm Tungsten
: 11mm ] [Scintillator} [ Bars




SUperconduecting

| Vzic)riet

1Tesla Field

iHelmholtz coll construction
Bath cryostat 40 | volume
166A operating current

Constructed by Efremov
Institute

= Status
glnstﬂaﬂedm

— Ramped to full current

— Preparing for field mapping
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= Good t resolution especially at small t
= Factor of 10 suppression inbackground

Detector Construction is finished!
Testing of the complete detectors has started.
Scheduled installation in Summer 2005.
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