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ΔΚΘΔΗ ΠΡΟΟΓΟΤ ΓΙΓΑΚΣΟΡΙΚΗ ΓΙΑΣΡΙΒΗ 

ΗΜΔΡΟΜΗΝΙΑ ΔΓΓΡΑΦΗ: 13/10/2022 

ΓΙΑΣΗΜΑ: 13/10/2022-21/12/2023 

 

 

 

Σίηλος διδακηορικής διαηριβής: «Αλάπηπμε θαη αμηνιόγεζε 

αληρλεπηώλ ππξεληθήο ηαηξηθήο ζπκβαηνύο γηα απεηθόληζε καγλεηηθήο 

ηνκνγξαθίαο». 

 

Δπιβλέπων Καθηγηηής: Δπζηξάηηνο Γαπίδ, Δπίθνπξνο Καζεγεηήο 

 

Σριμελής ζσμβοσλεσηική επιηροπή: 

Δπζηξάηηνο Γαπίδ, Δπίθνπξνο Καζεγεηήο 

Παλαγηώηεο Ληαπαξίλνο, Αλαπιεξσηήο Καζεγεηήο 

Αηθαηεξίλε θνπξνιηάθνπ, Αλαπιεξώηξηα Καζεγήηξηα 

 

Τποψήθιος Γιδάκηωρ: Πνηεξηάδεο Νηθόιανο 

 



Ηκεξνκελία θαηάζεζεο: 21/12/2023 

 

    Ο θύξηνο ζθνπόο ηεο δηδαθηνξηθήο δηαηξηβήο είλαη ε κειέηε θαη ε 

ζύγθξηζε λέσλ πιηθώλ ζπηλζεξηζκνύ κνλνθξπζηαιιηθνύ ηύπνπ 

GAGG:Ce, LGSO:Ce, LFS:Ce, BGO θηι. , νπηηθά ζπδεπγκέλσλ κε 

αληρλεπηέο βαζηζκέλνπο ζε θσηνπνιιαπιαζηαζηέο ππξηηίνπ (SiPMs), νη 

νπνίνη ιεηηνπξγνύλ ζε έληνλα καγλεηηθά πεδία.  

    Καηά ην δηάζηεκα 13/10/2022 έσο 30/11/2022 πξαγκαηνπνηήζεθε 

εθηελήο αλαζθόπεζε ζηε βηβιηνγξαθία ησλ γεληθώλ ζεσξεηηθώλ 

ζηνηρείσλ ησλ ζπηλζεξηζηώλ, ησλ θσηνπνιιαπιαζηαζηώλ ππξηηίνπ θαη 

ηνπ ειεθηξνληθνύ ηκήκαηνο πνπ είλαη ππεύζπλν γηα ηελ επεμεξγαζία ησλ 

ζεκάησλ εμόδνπ ηνπ αηζζεηήξα. 

   Δπίζεο, πάξζεθαλ κεηξήζεηο κε ρξήζε θσηνπνιιαπιαζηαζηώλ 

Ππξηηίνπ ηεο εηαηξίαο KETEK  θαη HAMAMATSU ζε νπηηθή ζύδεπμε 

κε θξπζηαιιηθό ζπηλζεξηζηή ηύπνπ GAGG:Ce. Ωο πεγή 

ρξεζηκνπνηήζεθε ην ηζόηνπν 
137

Cs θαη από ηα απνηειέζκαηα έγηλε ε 

εμαγσγή ησλ εμήο παξακέηξσλ: Δλεξγεηαθή δηαθξηηηθή ηθαλόηεηα, 

Δπαηζζεζία θαη Φσηνπνζνζηό. 

    Σα απνηειέζκαηα από απηέο ηηο κεηξήζεηο ζπκπεξηιήθζεθαλ ζηελ 

παξνπζίαζε πνπ πξαγκαηνπνίεζε ν επηβιέπνληαο θαζεγεηήο ηεο 

δηδαθηνξηθήο δηαηξηβήο, θύξηνο Δπζηξάηηνο Γαπίδ, ζηελ επίζθεςε ηνπ 

ζην 78
ν 

C.C.C. Conference (Crystal Clear Collaboration-Cern) ζηηο 

24/11/2022, ζηε Γελεύε ηεο Διβεηίαο, κε ηίηιν: «Energy resolution 

values of GAGG:Ce crystal coupled to various SiPMs». 

     Από ην ηηο 29 Μαΐνπ κέρξη ηηο 2 Ινπλίνπ ζεκεηώζεθε ζπκκεηνρή κε 

παξνπζίαζε ηύπνπ online oral presentation ζην δηεζλέο ζπλέδξην RAP 

2023 (RADIATION APPLICATIONS), κε ζέκα «Spectral matching 

factor calculations between (Gd,Y)3(Al,Ga)5O12 fluorescent screens of 

various activators and photodetectors», ην abstract ηεο νπνίαο ζα 

ζπκπεξηιεθζεί ζην ηέινο. 

    Από ηηο 10 Ινπλίνπ κέρξη ηηο 11 Ινπλίνπ ζεκεηώζεθε ζπκκεηνρή κε 

παξνπζίαζε ηύπνπ poster ζην ζπλέδξην ABSET 2023 (Advances in 

Biomedical Sciences, engineering and Technology), κε ζέκα «Detection 

and identification of radioisotopes via silicon photomultiplier based 

scintillation detector», ην abstract ηεο νπνίαο ζα ζπκπεξηιεθζεί ζην 

ηέινο. 

     Δπίζεο, θαηαβάιιεηαη πξνζπάζεηα ζπγγξαθήο επηζηεκνληθνύ άξζξνπ 

κε ζθνπό ηε δεκνζίεπζή ηνπ κε ζέκα «Comparative analysis of energy 

resolution, photofraction, and sensitivity of GAGG:Ce scintillators 



coupled with different SiPMs and varying crystal thicknesses», κε ηελ 

αξσγή ηνπ Παλεπηζηεκίνπ Γπηηθήο Αηηηθήο, κέζσ πξνγξάκκαηνο 

ππνηξνθίαο γηα ππνςήθηνπο δηδάθηνξεο πνπ ζα επηηεινύλ δηδαθηηθό έξγν 

ηαπηόρξνλα κε ην εξεπλεηηθό έξγν, θαηά ηε δηάξθεηα ηνπ ρεηκεξηλνύ 

εμακήλνπ 2023-2024. 
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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)3(Al,Ga)5O12 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
2
 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 κm 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
2
 up to 28 mg/cm

2
. 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 

Gd2O2S:Tb phosphor screen (also synthesized with spin-coating technique) were also 

performed. Gd2O2S:Tb phosphor exhibited a peak intensity of 1201 counts at 544 nm, 

while in the (Gd,Y)3(Al,Ga)5O12: Ce0.045 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 (
137

Cs, R=0.811 κCi), Cobalt-60 (
60

Cν, R= 0.31 κCi) and Barium-133 

(
133

Ba, R= 0.55 κCi). These sources were placed inside a blackbox next to the 

detector, which consists of crystal scintillators (Gd3Al2Ga3O12:Ce, GAGG:Ce) of three 

different dimensions (3×3×5 mm
3
, 3×3×6 mm

3
, 3×3×8 mm

3
). The scintillators are 

connected through optical coupling to the active area of a Silicon Photomultiplier 

(SiPM, model: PM3350 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: DT5720 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 3×3×8 mm
3 

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-PMTs). 

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. 
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