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O KOplog oKOMOC TNG OOUKTOPIKNG OTPPNG €lvaor 1 HeAETN Kou 1
oVYKPIoN VE®V  VAKGOV  omvOnpiopod  LOVOKPLGTOAMKOD  TOTOL
GAGG:Ce, LGSO:Ce, LFS:Ce, BGO «tA. , omtikd ovlevyuévov pe
aviyveuTég Paciopévoug oe pmTOTOALATAOGIOOTEG TuptTiov (SIPMS), ot
070101 AELITOVPYOVV GE EVTOVOL LOLyVNTIKE TTediaL.

Kotd to Sdomua 13/10/2022 éwg 30/11/2022 mpaypoatomombnke
EKTEVIIC avaokomnon ot PipMoypopic tov yevik®v OewpnTiKOV
OTOWYEIV TV CTIVONPIGTOV, TOV QOTOTOAANTAACINCTOV TUPITIOL Kot
TOL NAEKTPOVIKOD TUNUOTOG TTOL Eival vtenbuvo yia T emeEepyacio Twv
onuatev e£660v Tov aichntnpa.

Eniong, mapbnkoav petpnoeic pe xpnon QOTOTOAAATAAGIOGTOV
[Muprriov g etaupiag KETEK xor HAMAMATSU og ontikr) o0levén
ue  kpvotoAkd  omvOnpoty  tomov  GAGG:Ce. Q¢ myn
ypnoonomnke 1o 160dtomo 'Cs kot amd TO AmOTEALCLOTO £YVE M)
eCayoyn tov &ng moapaultpov: Evepyslokn O0KpiTikn kovotnTa,
EvaicOnoio kot Pwtonococto.

To amoteAéopato amd OVTEC TIG UETPNGES CLUTEPIANGONKAY TNV
TOPOVGioeT 7oL  Tpaypatonoince o emPAénovroc kabnynTng TG
dwaxtopikng oatpipnc, koplog Evotpdrtioc Aovid, otnv emickeyn tov
oto 78° C.C.C. Conference (Crystal Clear Collaboration-Cern) otic
24/11/2022, otm T'evevm e EAPetiag, pe titho: «Energy resolution
values of GAGG:Ce crystal coupled to various SiPMs».

Amo to 116 29 Maiov uéypt tig 2 ITovviov onueidOnKe coppeToyn we
napovcioon tomov online oral presentation oto d1ebvég cuvédpio RAP
2023 (RADIATION APPLICATIONS), ue 06éua «Spectral matching
factor calculations between (Gd,Y)s;(Al,Ga)sO,, fluorescent screens of
various activators and photodetectors», to abstract tng omoioc 0o
ocounepnedel oto TEAOC.

Ano tic 10 Tovviov péypt tig 11 Iovviov onuel®dnke cvppeToyn He
napovcioon tOmov poster oto ocuvédpro ABSET 2023 (Advances in
Biomedical Sciences, engineering and Technology), ue 6éua «Detection
and identification of radioisotopes via silicon photomultiplier based
scintillation detector», to abstract tg omoioc Oo cvumepiinebei cto
TEAOG.

Eniong, xoatafailetor mpoomdbeior cuyypaeng EmGTNHOVIKOD GpBpov
ue okomo tn dnpocicvon tov pe Béua «Comparative analysis of energy
resolution, photofraction, and sensitivity of GAGG:Ce scintillators



coupled with different SiPMs and varying crystal thicknesses», pe tnv
apoyn tov Ilavemomuiovn Avtiknig ATTIKNG, HEC® TPOYPAUUOTOS
VIOTPOPIOG Y10 VITOYNPLOVS O1OAKTOPES TOV Bl EMTELOVV SIOOKTIKO £PYO
TOVTOYPOVA LLE TO EPELVNTIKO £PY0, KOTO TN OBPKELD TOV YEYEPIVOD
eCapnvov 2023-2024.

Spectral matching factor calculations between (Gd,Y);(Al,Ga)sOq,
fluorescent screens of various activators and photodetectors.
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Fluorescent screens are widely used in several applications where their optical
properties play a crucial role in the overall imaging performance. The purpose of this
study is to investigate the emission spectra of several (Gd,Y)s(Al,Ga)sO1, fluorescent
screens (synthesized by a spin-coating method of various Ce and Tb dopant
concentrations) and to calculate their spectral compatibility with several
photodetectors used in radiation detectors. The screens were produced in quartz
substrates (area of 10 x10 mm? and 0.5 mm thickness) in ceramic form and irradiated
by an UV lamp peaked at 312 nm. Powder phosphors with grain sizes from 10 up to
40 pum in diameter and elastic PDMS and Sylgard 184 binding materials were used for
the development of the screens. The fluorescent screens were constructed with coating
weight, ranging from 13.5 mg/cm? up to 28 mg/cm?. The homogeneity achieved was
approximately equal to 92% with a very high transparency. Results showed that each
fluorescent screen provided different emission spectrum, with variations in peak
wavelengths and intensities. The composition and the material of the activator of the
screens were found to have a significant impact on the emission spectra bands and
also to the emission intensities. Excellent matching factors up to 90% were calculated
for the majority of the optical detectors. Comparisons with the golden standard
Gd,0,S:Th phosphor screen (also synthesized with spin-coating technique) were also
performed. Gd,0,S:Tb phosphor exhibited a peak intensity of 1201 counts at 544 nm,
while in the (Gd,Y)s(Al,Ga)sO012: Cegoss Case, a peak intensity of 109 counts at 516
nm was observed.
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ABSTRACT

The purpose of this study is to manufacture and test a device capable of detecting and
identifying radioisotopes. To this aim, three radioactive sources were utilized:
Cesium-137 (**'Cs, R=0.811 pCi), Cobalt-60 (*°Co, R= 0.31 pCi) and Barium-133
(***Ba, R= 0.55 uCi). These sources were placed inside a blackbox next to the
detector, which consists of crystal scintillators (Gd;A,Gaz01,:Ce, GAGG:Ce) of three
different dimensions (3x3x5 mm?®, 3x3x6 mm?®, 3x3x8 mm°). The scintillators are
connected through optical coupling to the active area of a Silicon Photomultiplier
(SiPM, model: pm33s0 by KETEK). The device also consists of a circuit which supplies
power to the photomultiplier, amplifies the exit signal and then digitalizes it with an
Analog to Digital Converter (ADC) (model: bT5720 by caeN). The ADc includes a digital
pulse processing software. The energy resolution, photofraction and detector
sensitivity parameters were studied after examining the Gamma radiation spectra of
the radioactive sources, in order to choose the scintillator with the most suitable
dimensions. The best energy resolution was achieved while using the 3x3x8 mm®
scintillator and was equal to 2.6 % at 1.332 mev. This energy resolution performance
along with the low cost of the device components and its small size, sets this specific
device as a possible replacement for existing detection devices (Photomultiplier Tubes-PMTSs).
The introduction of this device to the market may have implications not only in the
field of Nuclear Medicine but also in commercial portable detector applications and
even in wearable technology.

Keywords: Gamma ray detector; Gamma spectroscopy; Inorganic scintillators;
Silicon photomultiplier;
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