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Outline

Test of a large GEM prototype (S. D. Pinto) realized with single
mask etching and GEM foils splicing technology at CERN.

Readout electronics: VFAT2 digital front-end chip.

Main objectives of our tests:
 Detector prototype performance.
* Single mask foils behaviour.
* Foils splicing effects.

* VFAT2 (digital front end) readout coupling with large
capacitance pads (= 40-80 pF).
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ure 14. Layout of the em foils used for the prototype. The top electrodes
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A measure of the counting rate over the seam of two spliced GEM foils




Figure 7. Cross section view of a hole, representative of the foils used for \
making the prototype. Indicated dimensions are in micron
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VFAT2: Triggering and tracking synchronous front-end ASIC designed

primary for the TOTEM experiment and characterized by:
e Preamplifier-shaper-comparator readout chains (128) to detect

signals above a programmable threshold.
e Fast-OR lines (up to 8) that merge channels of programmable

sectors to provide a trigger signal.

(LVIA. RySync, CalPulse, BCO)
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Readout Electronics and DAQ: VFAT2 & TURBO
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RD51 2010 Test Beams: SPS-H4

RD51-GDD Tracker setup
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RD51 August Test Beam Data Analysis

Preliminary results from the ongoing analysis of the
data collected in the August 2010 RD51 test beam
(and some ideas...)
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/Efficiency computing algorithm check:\

an acceptance radius (distance between
the track projection and the hit on the
LG) of 25mm was wused in the
computation. Here is an “acceptance

1.0

Kradius scan” for the different LG regions.
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High Voltage Calibration Scan:
X-Ray Absolute Gain Measurement
(S. D. Pinto)
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! Efficiency vs VFAT2 Threshold

Negative threshold [VFAT2 DAC steps = 3.3mV = 0.045fC]

Energy Loss Distribution (Landau Fit)
150GeV/c Muons in 3mm Ar/CO, 70/30

The prototype is still efficient at high
threshold. It may be developed for
use in noisy environments

(Data fitted according to the Energy Loss \
Distribution (Garfield simulation), the
detector gain and the number of

electrons per VFAT2 DAC step used as fit

parameters (E. Oliveri). )
Large GEM: Gain Curve

Comparisonbetween the Absolute Gain Measurement (Cu X-Ray) and the
extrapolation between the VFAT2 Threshold Scan
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Time'Performance
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EfflClency Vs détector allgnmént

Detector efflmency (on plateau & slope)

Central region Border region  Junction region
= T T T T I T T T I T T T I T T T l T T T I T ol
1.0 = = R ] =
= . u =
0.9 =]
= D* * = n 1 W HV-5.15kv
0-8 : = : 55272l:)l(\')03ain
s n [ ] =
0.78 ]
0-6 : /D Spacer just out of :
= the beam region =
0.5 o0 U 4 o :t\]/;;\sow
E i 0 E ~ 6500 gain
Different regions of the 04 . =
chamber were tested, and 0.3 T : s
the variation of the 0.25 . s =
efficiency over the spacer S 1§ . £ : -
covering the GEM foils RASS, N R el el Sl s
. . E A D E H | G
junction was measured.
é‘\ | LG efficiency over GEM foils junction - point B | o
e — B B e R S ——
é: 50i— L . .g ogﬁvjww i , // I
E: § s *
= 40; 9 01; \ m({\y{\i
30; o.s; ‘ f %
s 05f | / :
20} 0.4; ; / ;
r 03F -
e 0.2f \ / E
B 0.F \ / -
0102030 a0 50 s0 70 g0 90 “ioo 0l "'30‘L’35/4”40" S

trackx[0].q

<
3 [
2



{

tracky[0].q

" 'Large

GEM, prototype imaging!

Region D = “dead” pads
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Hadrons beam
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If the difference can come from the two different beam rates (charging up effects), it
should have affected the absolute gain curves obtained with Cu X-Rays (~300 e- per
photon, @ 6KHz interaction rate = 60kHz equivalent MIP).



Conclusions & ...
Large GEM with Single Mask Foils: the performances of the detector are

within the expectations. No problems encountered during the beam runs
(high/low intensity muons / hadrons beams).

GEM foils splicing: even if the prototype works well, the difficulties
encountered on the assembly (stretching) do not justify the advantage of
splicing GEM foils together in order to cover larger areas and thus to
reduce the number of needed detectors (S. D. Pinto).

VFAT2 on Large Capacitance Readout Electrode (60-100pF): initial
problems were solved improving the chip grounding on the readout plane.

Timing Measurements: as expected, the use of CF4 improves the time
response of the detector, even if the fields and internal structure (gaps) of
the detector are left unchanged. A redesigning (gaps and divider) will be
done to optimize the performance (following LHCb and the recent studies
of the group of A. Sharma).

The availability of the RD51-GDD Tracker largely improves the analysis
and comprehension of the data collected (e.g.: spacial resolution).



..Outlook

Gain extrapolation from VFAT2 measurements: analysis is ongoing in
order to test the accuracy of the gain extrapolation obtained from a
threshold scan.

Charging up effect: further laboratory tests are needed and will be done
as soon as possible.

Left - Right sides prototype asymmetry: laboratory measurements will be
done to confirm and explain the results found via the TB experience.
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Ar-CO2-CF4 - High'Voltage scan

Divider current [uA]
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In order to get a better detector in time resolution, the divider needs to be
optimized for a different gas mixture.




VFAT2 Threshold S¢can & Gain extrapolation
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LG efficiency

“Efficiency vs VFAT2 Threshold
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