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	We focused our efforts on silicon photomultipliers (SiPMs [1]) study and DAQ development for our PET-TOF application. We have tested more than 10 different SiPMs type from different vendors. Based on the study we limited our SiPMs choice by STMs, Italy, and MPPCs, Hamamatsu, Japan. Some results of the SiPMs study are presented in the table below:
	SiPMs
	 Area,          mm2
	PDE, %, 430 nm
	SPTR,       ps
	BV, V
	OV, V
	Gain
	Pixels amount
	Pixels, um2

	STM,

	3.5x3.5
  1x1
	31, max
	60-65
50-53
	28
	 4
	~106
	3,600
  324
	60x60
60x60

	MPPC

	  3x3
  1x1
	Up to 
50, max
	107-130
 80-120
	70
	 2
	~106
	3,600
  400
	50x50
50x50









PDE – Photon Detection efficiency, Area - sensitive area, SPTR – Single Photoelectron Time Resolution, BV – Bias Voltage, OV – Overvoltage, Pixels - Pixels amount and size in um2.
	We found the SPTR does not depend significantly on the SiPM size, so our choice will be based on the SiPM of ~3.5x3.5 mm2. We have performed a study of SiPMs with 3x3x15 mm3  LYSO crystals irradiated by 22Na source. The best coincidence time resolution (CTR) we obtained, between two 511 keV γ-rays was 188 (175) ps FWHM with 70% (40%) efficiency. The time resolution is improved by sharpening the SiPM signal with a clipping capacitance. The observed energy resolution was less than 12% FWHM [2]. 
	We have tested DRS4 waveform digitizer and Ortec based units as part of DAQ. Our results, obtained with the DRS4, are consistent with previous study based on the Ortec 9327, TAC567 and ADC114, despite the much larger DRS4 sampling time (200 ps instead of 3.1ps).
	We are investigating a new way of SiPM signal readout [3]. Our method adopts a transmission line connected to multiple SiPMs in a row. The event information is retrieved from the digitized waveform measured at the two ends of the transmission-line; the interaction position along the strip direction is inferred from the arrival time difference at the two ends. 	With this approach, the number of readout channels can be efficiently reduced for larger detection area coverage by exploiting the fast time characteristic of SiPMs while preserving the advantages of its compact size. We have built prototype transmission line boards holding up to eight SiPMs (3.5x3.5 mm2 and 5.0 mm pitch) on the strip. The waveforms of signals from the strip were recorded using DRS4. From the tests using PiLas laser, the position along the strip could be determined in 1 mm FWHM from the measured time difference on the strip. The responses to 511 keV γ-rays were measured also in a coincidence setup; two LYSO scintillators were coupled to the SiPMs on each transmission line board, and a 22Na source was placed in the middle of the two LYSO scintillators with the distance of 12 cm. Preliminary results show that the position resolution of 3 mm along the strip line is achieved with LYSO+STMs signal in addition to 15% energy resolution at 511 keV and 560 ps FWHM of coincidence time resolution. The results indicate that the investigated approach is a promising way for SiPM signal readout for TOF PET. We expect to improve the results with the new strip line, (Sergey Los design, see below).



	We consider the STM as main SiPMs option for the application and MPPCs as possible backup. The last version of STMs with P on N structure with improved PDE and SPTR is still under investigation. The described approach combined with strip line readout could be a cost effective way to construct a full scale clinical TOF-PET device.
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