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Physics Goals

 Two experiments running in parallel

» Hadron spectroscopy (S. Stepanyan et al.)
* DVCS on Helium 4 (K. Hafidi et al.)

- Coherent and incoherent channels separately

* Need of a detector for low energy alphas

* Energies of few MeVs
* Need to run DAQ at high rate (2 KHz planned)
— Solution: a Radial TPC similar to BoNu$S
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Apparatus

Usual CLAS Detectors

DVCS Solenoid

e Protect the detectors from
Moller electrons

Radial Time Projection
Chamber (RTPC)
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o Detect Helium 4 nuclel

Inner Calorimeter (IC)

o Detect photons at low angle —

Hodoscope

o To differentiate electrons
from photons in the IC
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Construction of the RTPC (1)

 GEM tests and assembly
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Construction of the RTPC (2)

Detector structures with
cathode and field cages

GEM structure
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Construction of the RTPC (3)

Readout and HV connections
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A

Running the Experiments

Tracks easily reconstructed using MAGBOLTZ
to estimate the drift paths

Electronic was very noisy (not a problem for

the physics)
But data taking at 3 k

Usual production wit

Hz (beyond our goal)

N 6 GeV beam

Runs at 1.2 GeV for calibration using elastic

scattering
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Elastic Scattering on “He at 1.2 GeV

elastic and quasi-elastic electron correlations
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Fit of the Drift Paths
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Results for Drift Paths Fit

 Compared to parameters computed with MAGBOLTZ

* less background

e gain of 30% In number of tracks
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Correlation betweeh CLAS and

vertex correlations between CLAS and RTPC

S“1 . 1.2GeVdata

10

RTPC

¢ correlations between CLAS and RTP

1.2 GeV da

&

30
- " "

" with elastic Helium (p_6, £ 20 i"

- . - O Mg AR R e L Y S
|T.|||-\.|\|.-H F|-H'|||-||.210 | | i
-75 -70 -65 -60 "o g, -

<o ';! L

(&
x | B
'510 - . Ty

& I S Ca S - e B e,
<520 R

1 -t
'30 E: L. [ ]

-40%, after elastic He (pe,ee) and v, cuts

20

15

-29

0 correlations between CLAS and RTPC

II|IIII|IIII|IIIIIIII|III'F|IIII|

= = = ] '.I'-::F. |-' ‘.
1.2 GeV data - _I'='-":_-.t-' . I
- n = I | ] | ] " "

. T

[ ] .l_ - - ) -y o=

- after elastic He (pe,ee), v, and ¢ cuts
oo b bl by g by g [ e o By 100

0 7

1w

-50

-150

-100

0 . 5
q’cms()

IRFU MPGD Workshop - Raphaél Dupré - 06/12/2011

.Itrll‘\l-llllll
0 100 150

1

72 73 74 75 76 77 78 79 80
0, (°) predicted by CLAS

14

1



Summary

Radial TPC using GEMs worked successfully

— Parallelism was much improved compared to BoNu$S
— Acceptance was also improved using self supported structure

Method for drift paths calibration was developed

Issues with electronics lead to noisy data
— Treated off line

More iterations needed to finalize calibration

Physics results to come!
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