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PENeLOPE

A Precision Experiment on Neutron Lifetime
Operating with Proton Extraction absorbeft
. movemen
A Will be located at the Forschungs- mechanism
Neutronenquelle Heinz Maier-Leibnitz (FRM II)
A Magneto-gravitational trap for ultra-cold
neutrons proton detector
A Aiming for a precision of + 0.1 s
A Measuring protons and neutrons
outer pressure
vessel
E 6000 helium vessel
2 g . 2ot storage walls
(electropolished)
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Proton Detector Requirements

Protons are guided via magnetic and accelerated by
electrical field

Complete detector and electronics on -30 kV
Detector at 77 K

Electronics at 300 K

Active area of 0.23 m?

Peak event rate including margin:

130.000 events/s + bg & data rate: 500 Mbit/s
Background is < 1/Ch/s
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Proton Detector Readout Concept
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Hamamatsu $11048 APD

6.8x14 mm? active area

9x18 mm? size

4.4 %/V gain sensitivity to voltage at a gain of 100

250 pF terminal capacitance at a gain of 50

Operational voltage of 365 V to 440 V

No epoxy window since low energy protons would be absorbed
Commissioning tests with samples done

Delivery of first APDs in December
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Proton Detector Readout Concept
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Frontend Electronics
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TUT

Frontend Electronics I Preamplifier and Shaper
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D-Sub connector to the APDs
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- .

94 mm

Qi ' > RSN
of° 1111 = 1 1]

®
°®
L ]
®
L
®
®
L ]
o
°
®
L]

mll] Ce4 40N
B .

c26
(111} 111

Board-to-Board connector to ADC Differentiator Integrator

Dominic Gaisbauer (TUM) | Probing Fundamental Symmetries and Interactions with UCN | Mainz 2016 9



Frontend Electronics 1 ADC
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Proton Detector Readout Concept
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Signal Detection Unit

A Handles 96 detector channels

A Multi-threaded signal detection logic “ }
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TUT
Signal Detection Algorithm

A fAiRetailmed pedest al cal c Ol asamplesn : Averaging
A Calculating sigma noise over 0 samples: Calculating quadratic

deviation from mean value

Signal Detection: If ¢ consecutive samples > pedestal + @ €,

Trigger threshold configurable to exactly defined signal/noise ratio

Each channel is treated by itself

Only triggered channels will be written to NAC
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65 mm

Signal Detection Unit

110 mm
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