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Introduction:

The high light yield of SrI 2 :Eu makes this crystal a suitable candidate for possible application in gamma imaging. Furthermore, the observed selfabsorption of this material, which determines a performance decrease while increasing the scintillator volume, is not a drawback in medical imaging, for which the scintillator thickness has to remain limited to less than 1 cm for preserving the spatial information. In this work we studied the detection features of a gamma camera based on the use of a disc-shaped SrI 2 :Eu coupled to a high quantum efficiency multi anode PMT, in comparison with a similar shaped LaBr 3 :Ce crystal.

The tested scintillators and photodetector

Gamma spectroscopy

Conclusions and future work

Linearity and energy resolu0on are evaluated using gamma--rays emi4ng sources in the energy range between 60 keV and 1.4 MeV

We tested the detec)on proper)es of a SrI 2 :Eu disc--shaped prototype crystal coupled to a mul)--anode PMT for possible applica)ons in a gamma camera. The crystal was the largest sample available at the )me of the purchase and the shape and surface treatment were not op)mized for imaging.

ê The crystal provided an energy resolu)on of 4.8% and 6.6%, at 662 keV, when coupled to a standard PMT and a MAPMT, respec)vely; ê Despite the smaller surface area of SrI 2 :Eu, we observed for this scin)llator good posi)on linearity over a rela)vely larger field of view compared to LaBr 3 :Ce; ê For the SrI 2 :Eu crystal we measured a spa)al resolu)on equal to 2.25 mm ± 0.14 mm in the central region of the scin)llator.

The crystal produc0on is improving and larger SrI 2 :Eu samples with beHer op0cal proper0es will be available soon, so we expect that in the near future beHer spa0al resolu0on can be easily achieved. Furthermore, despite the long decay 0me constant of this scin0llator material, we are interested in pursuing this ac0vity with the study of the imaging proper0es of a SrI 2 :Eu coupled to a matrix of SiPMs.

Imaging properties and spatial resolution

We used a collimated gamma--ray source in order to evaluate the imaging proper)es of the crystals:

• 1 MBq Co--57 @ 122 keV for the SrI 2 :Eu • 300 MBq Tc--99m @ 140 keV for the LaBr 3 :Ce

We used a 1--mm hole collimator to evaluate the linearity and spa)al resolu)on along the crystals diameter, the source was fixed on a pla]orm that can be moved along the x--and the y--axes via a micrometer screw.

As the dedicated electronic read--out does not support coun)ng rates below 50 Hz, we added a 22 Na source when working with the 57 Co, to guarantee that the minimum coun)ng rate was achieved. For this reason the linearity, barycenter distribu)on and spa)al resolu)on of the SrI 2 :Eu have been evaluated applying an energy selec)on on the acquired events. We performed a 1.5 mm--step scan (22 spots) on the SrI 2 :Eu crystal and a 1.5 mm--step and and 3 mm--step scan (19 spots) in the center and in the peripheral zone of LaBr 3 :Ce, respec)vely.

• • The electronic readout reads all 64 channels simultaneously.

• Free-run acquisition at a fixed frequency of 100 kHz • Event-by-event energy selection applied by the digital control implemented in the FPGA • Threshold is pre-settable by the control software and it is also used to exclude those sampling intervals where no event detection has occurred

The crystals The MAPMT and read-out system For this study we coupled the SrI 2 :Eu crystal to a 2"-diameter, low--gain, high quantum efficiency PMT (Hamamastu R6231--100), and we acquired the signals with a waveform digi)zer (CAEN DT5730) Spot @ 12 mm Spot @ 15 mm Spot @ 18 mm Spot @ 21 mm Spot @ 24 mm Spot @ 27 mm

Mean light distribu0on from a 1 mm--collimated source for the two tested crystals

The spa0al resolu0on has been es0mated using an itera0ve fit algorithm for determina0on of the gamma interac0on point 

  LaBr 3 :Ce !51 mm x 6 mm by Kinheng crystal material Co., Ltd. Diffusive/reflective edges and back plane • SrI 2 :Eu !38 mm x 5 mm by RMD. Diffusive/reflective edges and back plane -Larger available disc-shaped crystal at the time of the purchase Scintillators are sealed in an aluminum housing equipped with a 2 mm-thick quartz windows •

  Ce -between 12 mm and 39 mm SR = 1.14 mm ± 0.05 mm SrI 2 :Eu -between 12 mm and 25.5 mm SR = 2.25 mm ± 0.14 mm
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