Electro-optical characterization of SiPM detectors
Nicoleta Dinu

Laboratory of Linear Accelerator, IN2P3-CNRS, Orsay, France

Abstract


Nowadays, the Silicon PhotoMultiplier (SiPM) has become an attractive alternative to the photomultiplier tubes (PMT) and avalanche photodiodes (APD) for applications like high-energy physics (e.g. ILC), medical imaging (e.g. PET) or astrophysics (e.g. T2K). In order to match these requests, the manufacturers made fast progresses and they proposed various devices with different characteristics. 


The choice of the SiPM device appropriate to each application is strongly dependent on its characteristics. Therefore, the development of a calibrated electro-optical set-up allowing the characterization of different SiPM devices in similar operational conditions as well as the comparative analysis of the SiPM characteristics represent an important task. 


In this seminar, a description of the main electro-optical characteristics of the SiPM devices will be given. In particular, (a) the static characteristics as breakdown voltage, overvoltage, quenching resistance, (b) the dynamic parameters as gain and dark count rate and (c) the optical parameters as photon detection efficiency will be presented. The dedicated set-ups developed in our laboratory for the measurement of the mentioned parameters will be described. Using these set-ups, the characteristics of the SiPM’s covering an area of 1x1mm2 and supplied by Photonique S.A. (Switzerland), FBK-irst (Italy), SensL (Ireland), Hamamatsu HPK (Japan) during 2007 have been measured and a comparative analysis will be also reported.

