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Project Goals

Establish a functioning Scalable Readout System (SRS) with DAQ software for use with JLab's
15x15 GEM detector
* Build a test apparatus for taking data under cosmics/source
* Establish a baseline behavior of this chamber using the DATE DAQ software for
comparison with measurements from CODA
Re-implement the entire SRS system using CODA as the primary DAQ software
* Identify and implement the necessary functions from DATE and Slow_Control libraries

* Repeat measurements using the cosmic/source test apparatus



Scalable Readout System

* Scalable Readout System (SRS) developed by the RD51 collaboration at

CERN.
* Current test apparatus is using 6 APV25 hybrids connected to a single
FEC/ADC pair
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Cosmic Ray Test

* Approximate rate of 0.8 Hz using a coincidence signal from cosmics

* Unable to properly cover the entire active area of the GEM detector

* Majority of signal limited to the first two APVs in either plane




Radioactive Source Test

* Approximate rate of 70 Hz using a discriminated signal from a single scintillator
* Performed using a collimated Ru-106 source

* All signal limited to a single APV in either plane
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X-Plane of JL.ab 15x15 chamber - REF1

REF1X Absolute Strip Occupancy for 124000 Single-Cluster Events REF1X Cluster Charge Distribution for 124000 Single-Cluster Events
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Y-Plane of JL.ab 15x15 chamber - REF1

REF1Y Absolute Strip Occupancy for 110231 Single-Cluster Events
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X-Y Planes of JL.ab 15x15 chamber - REF1

REF1 Charge Sharing (X/Y)

Counts

REF1ChargeSharing2D
B E Entries 34092
£14000 = Meanx  521.7 7000
8 L Meany 3159
o r . RMSx 7206
gr2000 - . RMSy 5587 | 6000
& C o= p .-
210000 — - = - —5000
o L - .=
% L - " ™ I -
@ 8000 — L) P 4000
7 ool L. eeTER N
£ r et . .
€ 6000 — i T . — 3000
& C R TEE l
& 4000 — z:' 2000
(s} - Cald
2000 — 1000
07 - ‘ | L1 ‘ | | | ‘ L1 | ‘ | | | | | | | ‘ 1 | - ‘ 0
0 2000 4000 6000 8000 10000 12000 14000
Charge sum in X strip cluster [ADC Counts]
REF1X Time Distribution for 124000 Single-Cluster Events
REF1XTimeDist1D
§ C Entries 196798
] r Mean 3.443
370000 — RMS 1.105
i C
60000 —
50000 —
40000
30000 —
20000 —
10000 —
0 : 1 ‘ 1 L1 | | | 1 ‘ | | | | ‘ Il Il | ‘ |
0 2 4 6 8 10 12 1
Time Bin

REF1HItmap  rerimmmepen |
= = Entries 34092 6
2 C Meanx  88.38
E 350 Meany 179.7
=
e gms X 57.58 5
& Sy 85.68
>
250 -4
200} I,
150 ¢
—2
1
O”\.17\\171'{\\"wr‘]'lﬁ’:ll\i\||.\|\\\\\\\\\\\\ 0
0 50 100 150 200 250 300 350
X Strip Number
REF1Y Time Distribution for 110231 Single-Cluster Events
REF1YTimeDist1D
& C Entries 165607
360000 — Mean 3.917
g L RMS 1.259
i r
50000 —
40000 [—
30000 [—
20000 |
10000 —
07 1 | | ‘ | L ‘ Il Il Il ‘ 1
0 2 4 12 14

Time Bin




-

-

iy

Source Irradiation of JL.ab 15x15 chamber - REF1

REF1X Absolute Strip Occupancy for 4131 Single-Cluster Events REF1Y Absolute Strip Occupancy for 4739 Single-Cluster Events
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Summary

e JlLab's 15x15 chamber is functioning and showing expected behavior
* Atest apparatus for taking data under cosmics is in place and provides reasonable results
* Abaseline has been established for the behavior of this chamber that can be used as a
comparison for the results using the CODA system
* Hardware is in place for the implementation of CODA
* The next step will be identification and implementation of the necessary functions from
DATE and Slow_Control
* Once this system is in place measurements will be repeated to make sure the behavior of
the electronics remains unchanged
* Final tasks will encompass measurements of the maximum rate our system is capable of

sustaining without recording errors
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Source Irradiation of JL.ab 15x15 chamber - REF1
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