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• Idea is to use blue LED to monitor the detector performances, in 
particular aging, and any other particular defects

• Project is to implement 1 (up to 3 if needed) SMD LED on the board
between the SiPMs on both sides of the Scintillator

• Target is to reproduce as good as possible, in the first place, the
amount of photons and time resolution of the detector (50ps)





Setup

• Hamamatsu SiPM (100µm pitch)

• Blue Kingbright LED (GaN on SiC), Threshold at 3V

• PSI Preamp

• Hewlett Packard 8082A Pulse Generator

• LeCroy SDA 760Zi-A Oscilloscope





Single Photon and Noise rms

3mV Single Photon
1.03mV rms





• SiPM signal much longer than the Input

• Need to test the SiPM with picosecond Laser to find out how long the
LED actually emits photons

• Long and unstable Tail may be due to LED afterglow

• SiPM Amplitude highly dependent on Input Voltage and width









Time-Resolution distribution (3mm)

• Managed time-resolution down to 50ps (LED direct in front of SIPM)

• SiPM output voltage between 1.0V and 1.2V (330 to 400 photons)

• No such time-resolution for lower or higher output
• Need to test SMD LED and take into consideration the use of 3 LEDs per side, if needed





• Time-resolution highly dependent on the 2 parameters
• But: stable region around 3.8-3.9 V and 9.7-10.6 ns

• No SMD LED tested yet. (in the coming weeks)

• Addition of scintillator may give worst time-resolution.

• Project to automatize the process and get finer mesh and resolution



Preliminary results with Scintillator

• Started last Friday with Scintillator and Board with 4 SiPMs glued on one
side. Other side free: LED (3mm) aligned with the scintillator.

• 1.04V amplitude from SiPM (single photon not measured yet)

• At best, 81.24ps time-resolution

• Setup not optimal. But results highly motivating for the future.
• Setup optimization can only increase the time-resolution

• What we previously thought might be afterglow disapeared.





Time-resolution



Afterglow?





Outlook

• Improve time-resolution with scintillator

• Understanding Afterglow and reduce this effect

• Test few SMD LED and compare: time-resolution, number of photons, 
afterglow, signal width.

• Drive LEDs with FPGA



Thank you for your attention!


