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TIME RESOLUTION: TEST SETUP
• In order to have a good capability in reconstructing the inclination of 

tracks with respect to the GEM plane (X, Y) , it is crucial to have the 
possibility of measuring the width of the PMT pulse which is directly 
proportional to the total length of the track in the Z plane.

• DAQ issues do not easily allow the acquisition of waveforms with a 
very high sampling rate (1GS/s or more);

• The resolution on the signal width (Time Over Threshold) for fast 
light signals (6ns-16ns) was evaluated for different sampling rates;

• Test was performed by simply sending light pulses provided by a 
fast laser source on a R7378A PMT (1” diameter);

• Vdrift is between 40 μm/ns and 60 μm/ns (0.5 kV/cm - 1.0 kV/cm);
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Laser Pulse
module Analog 

output

Dark box 

1ʺ PMT R7378A

- Fast PMT pulse (1.5 ns rise time, TTS 0.9 ns)

- Large bandwidth oscilloscope (1Ghz, 10GSample/s, adjustable up to 100MS/s)

- Large light pulse amplitude (many p.e.)

SETUP

Lecroy
oscilloscope



TIME RESOLUTION: RESULTS

• Except the acquisition with 100 MS/s, in all other cases TOT (Time 
Over Threshold) resolutions (stdev) better than 1 ns were found;
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TIME RESOLUTION: RESULTS

• Except the acquisition with 100 MS/s, in all other cases 
reconstructed values are in very good agreement with the light pulse 
width expectations;
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SIGNAL EXAMPLES

- Test to be repeated with a faster pulser and ligth pulse with varius amplitude

10 Gsample/s 250 Msample/s
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PMTS STATUS

H10721P-04 

H3695-10

- The 4 PMTs (2 x type) bougth for this task are in the works at LABE
(some problems about connectors) 



Test MPPC Hamamatsu 
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Type:

2 x S13360‐6075CS

2 x S13360‐6050CS

2 x S13360‐6025CS

Hamamtsu MMPC
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Timing  measurements 

Laser Pulse module

SiPM 
13360‐6050CS

ArduSiPM

Dark box 
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Dark Count
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Jitter
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Delay analog outDelay digital out

Sdev ~ 600 ps Sdev ~ 800 ps
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2,7ns


