Prototype Improvements

(Gabriela’s IEEE TNS 2004 submitted paper)

e lower the threshold
e shield the source

e increase silicon/scintillator spacing



In CERN, April 2004

e hybrids optimized for energy resolution, not threshold.

e Threshold hysteresis observed: to stop oscillations, trigger must be set to much

higher values and then decreased again

[ Resolution vs. threshold |

In Michigan, July 2004:

e Stable operation at 25-27 keV
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In Ljubljana, November 2004:

e added a 1uF capacitor on thr trace, close to the 2nd chip (to account for
asymmetric decoupling)

e increased mbias per chip (decreases shaping time of fast/slow shaper)

— EXPECTED lower stable threshold in mV as smaller shaping times
—s larger slope of the shaper output — less switches in the discrimi-
nator — NOT TRUE — lower achievable threshold in mV remains
fixed

— BUT: higher gain (mV/ Am peak) observed if also vfp set to -800
mV — effectively lower threshold in keV !!

— no deterioration in energy resolution observed

e Alignment performed

o (MOST IMPORTANTLY) bonded grounds to VATAGP3’s front end (un-
listed ground pads).



Alignment of thresholds
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e Performed in the "normal” mode, no
frequency generator or source used.
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On 1j3557a, 0.5 mm thick sensor
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Stable triggering at 10-11 keV. All peaks accounted for.



Looking closer -2D spectrum
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grounding the pads < no additional grounding

e possible lower threshold for about 3-4 keV

e observe different mbias for each chip (only sum of the two is set)!!!



Similar enhancement expected for 1 mm sensors

| Signals in channels 0 to 256 | spectrum
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153557b (1 mm sensor) before grounding of the front ground pads. Energy
resolution 1.7 keV.



