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+*Brief introduction about GEM and APV
readout system.

*»Our work in calculating spatial resolution
and energy resolution.

“*X ray imaging
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* summary and plan
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Brief introduction about GEM

R/

% A type of gaseous ionization
detector.

% used in nuclear and particle
physics and radiation
detection.

% invented in 1997 by Fabio
Sauli.

< high rate capability;

)

Electrons: |

» good localization accuracy; \
*» robustness of operation. ]
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BReading out method » Parallel strips
®Parallel strips; !l!!g!
OCCD; Jcoest
®Pads array; . CCD
®CMOS
®... ' :E%;:E:ii‘:EEE:tE-LEEE;:E?. E

BmParallel strips: .
simple '
cheap
less channels

B Still need large quantities of readout channels

100mm/400um=256 channels (each dimension) ® \van
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APV25 CHIP

v' 128 channel per chip;

v Analog readout better
performance;

APV25 FEC v Long latency

o A 160 pipeline locations
| _—_— .. allow for a trigger latency
of up to 4 us;

4000 — Entries 256
i Mean 132
3500 E_ RMS 73.12

3000%;

v'Working at 40MHz frequency. 2500E—

Reduce the possibility of Event

cascade EE
1500
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ONot appropriate for high rate
application
®Maximum event rate of APV is
not very high.
one frame : 128+12+1=141;
maximum sample rate
40MHz/141=277KHz

1CI}bit 128bit aknalog signal

[ \
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The structure of APV readout system

Optical

fiber

1S3Y

VME crate
< =
':,) % Control signal
S = ») >
Analog signal
A g sig
TRIGGER T
\ 4

LOGICUNIT [$—

DISCRIMINATOR

APV25 FEC

i}

GEM
Detector
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2 _ 2 2
Otot = OGEM + C10-geometry

GEM

When: Ogeometry K OGeM

el
2 i 2 channel n
Otot = OGEM e /-1-5}“ -

« Slit(um): 20; Cathode — ee————
« Ar: CO,=70% : 30%,; 3mm

GEM1
2mm

GEM2
2mm

GEM3 e

2mm
readout

8
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2 _ 2 2
Otot = OGEM + Clogeometry
When: Ogeometry K OGeM

2 =~ 2 channel n
Otot = OGEM LI TS

0 75 150

« Slit(um): 20;
« Ar: CO,=70% : 30%;
« HV: 3600V;
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2 _ 2 2
Otot = OGEM + Clogeometry

When: Ogeometry K OGeM

g i

2 =~ 2 channel n
Otot = OGEM LI TS

0 75 150

« Slit(um): 20;
« Ar: CO,=70% : 30%;
« HV: 3600V;

« The distance between
strips: 400um;
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® Slit did not parallel to
the readout strip strictly; LW

N information o ~
wr : Enties 4% So urce
: Mean x 6431
L Mean y 45.96
50! RMSx 9.487
| RMSy 12

o Sht

® Detector did not vertical to the

1 information
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. . . . L by Mean 65.71
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sresolution and energy resolution.

[MESEED CHINA INSTITUTE OF ATOMIC ENERGY 0= Erfes %
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information
Eniries 60862
Mean x 5384
Meany 49.38
RMS 4

RSy 9309

® X ray Energy: 10KeV;,
@256 channels for each dimension( 512 I

. 20_
channel in total); -
®4 APV FECs were used (2 for each L R
dimension) I EE R
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@ Sample rate

The maximum sample rate is several KHz. The -

sample rate is very low.

APV: 277KHz*141(1 frame)*12bit(12bit
ADC)=60MB/s

V2718:. 70MB/s (v2718 manual)

VME crate:

80Mb/S(VME64) 80Mb/(8*128)=78KHz

v improve Firmware;
v'Data compression;

® The connection between APV and detector is not

very reliable.

More reliable connector should be introduced

CIAE imaging @ about 1k sample rate

information

4000 —
3500—

3000—

Entries
Mean
RMS

5
106.3
1.03
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Summary and Plan

®The connection between GEM and APV is very
poor.

® The sample rate is not very high.
v' VME crate and V2718 VME controller is not suitable for
high rate application

When event rate is 200KHz
200KHz X 12bit(ADC) X 128=37.5MB/s
37.5MB/s X 16 =225MB/s

O Increase the sample rate;

O Test our system in BSRF (Beijing Synchrotron
Radiation Facility);

CONeutron imaging;

OCosmic ray imaging;

16
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Thank you ffor your attention !



