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Mundoricat

v Silisium asash fotogiiclandiricilor (SiPM).

v Mikropikselli selvari fotoguclondiricilorin
(MSFD) temperaturdan asihliginin aradan
qaldirilmasi.

v" Mikropikselli selvari fotogiiclondiricilor
dsasinda detektorlarin hazirlanmasi.



Silisium asash fotogiiclondiricilorin (SIPM)
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Daxili guclondirms amsalinin gorginlikdon asilihigi
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Miixtalif temperaturlarda garginliyin daxili giiclondirmo omsalindan asilihgi

4 MAPD_3NK T=-40 v MAPD_3NK T=-51 .

® MAPD_3NM T =-18
4 MAPD_3NM T=-40 v MAPD_3NM T =-63

20 /// J /'/' o] e /f ‘/-
T304 S A o // D / :
5. / | S S S
T S S S
NS - WAV Y%

Channel

/

7 # e S re #
83 84 85 86 87 88 89 90 67 68 69 70 71 72 73 74 75
U (operation) U (operation)
MAPD-3NK fotogiiclondiricisi iiciin forqli temperaturlarda  MAPD-3NK fotogiiclondiricisi ii¢iin farqli temperaturlarda
daxili giiclondirms omsalinin garginlikdon asilihig: daxili giiclondirms omsalinin garginlikdon asilihigi

= MAPD Bee(W) T=25 e MAPD Bee(W) T =4
A MAPD_Bee(W) T=-17 v MAPD_Bee(W) T =-40

120 / P

vd ARVA

///

— 80 -
C'C-’ _
S 60
6 40 ] ,/ // }/
] S S
o) | .z/ // // .z/
J * Vel Ve
48 49 50 51 52 53 54 55 56

U (operation)
MAPD-3NK fotogiiclandiricisi ii¢ciin forqli temperaturlarda
daxili giiclondirms amsalinin garginlikdon asililigi



Temperaturdan asili olaraq desilma garginliyinin doyismosi
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Farqli istehsalcilara moaxsus SiPM-lorin parametrlori

MAPD -3NK MAPD - 3NM MAPD - W
Desilma gorginliyinin 70 50 43
temperaturdan asililhig,
mV/V
Olgiisii ,mm 2 3.7x3.7 3.7x3.7 3.7x3.7

FQE (PDE), % (420-550 nm) ~25 ~28 ~35
Daxili giiclondirmo amsah -10% 5 8 5

Islomo gorginliyi ~90 ~70 ~50
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Detektorlarin hazirlanmasinda an genis istifado olunan ssintilyatorlar

Material Nal(TI) LFS-3 LFS-8 Lil(Eu)
Density(g/cm3) 3.67 3.35 3.4 4,08
Light output (%0) 100 85 82 84
Decay time, (ns) 235 30 19 1400
Peak emis, (nm) 410 425 422 470

source - CAEN
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HV source
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SiPM va LFS-8 ssintilyatoru asasinda hazirlanmis qgamma detektor.

LFS-8 ssintilyatoru (3 X 3 x 0.5 mm) istifads etmoklo gamma manbalordan ¢okilmis spektrlor.

Am 241 Sn 113
- 3000 [
3500 — B u
- 59,6 keV 2500 |
3000— 5.5 MeV u
E H 4472 _
2500 — 2000 H 391,7 keV
@ = @ i
c — [ - |
S 2000 S 1500 [
8 = 8 N
1500 — N
E 1000 H
1000 — u
- 500 H
500 — H
0: I t———— L Loy L] 07 PRI R T R NI B I S W SR R SR R I B RN B I
0 200 400 600 800 1000 1200 1400 o 500 1000 1500 2000 2500 3000 3500 4000
ADC channel ADC channel
241 109
Am241 | Cd Mn>4
3000 - 800 [
- 700
2500 — =
- 600 [
2000 |— 59,6keV -
[ ’ 88kev 500
©» B @ B
— — — —
—=1500 [— S 400 H
S F S
N 300 834,8 keV
1000 [— =
- 200
500 |— H
N 100 [
0 7| L 1 L1 | | | | | N | | | N | | | N | | | I | | L1l Lol | | | R - 0 H 1 L ‘ 1 L L | 1 1 1 1 | L L L 1 | L 1 1 1 ‘ 1 1 L L ‘ 1 L J--l-d--‘—-i L
(o) 50 100 150 200 =250 300 350 400 450 500 (s} 500 1000 1500 2000 2500 3000 3500 4000

ADC channel ADC channel



SiPM vo LFS-8 ssintilyatoru asasinda hazirlanmis
gamma detektorlar
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MSFD matrisa (2x2) vo YSO ssintilyatoru asasinda hazirlanmas
gamma detektorun enerji spektri
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MSFD matrisa (2x2) vo LYSO ssintilyatoru asasinda hazirlanmais
gamma detektorun enerji spektri
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MSFD matrisa (2x2) vo BGO ssintilyatoru asasinda hazirlanmais
gamma detektorun enerji spektri
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MSFD asash detektorun qamma siialari ilo enerji spektrinin
xattiliyinin yoxlanmasi.
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MSFD va stilben ssintilyatoru asasinda siiratli neytron detektoru.

PSD metodu ilo Neytron zarraciklo Qamma siianin ayrilmasi iisulu
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MSFD vs Lil(Eu) ssintilyatoru asasinda isti neytron detektoru.

Neytron vo gamma detektor 2x2 MSFD vo Lil(Eu) ssintilyatoru asasinda hazirlanmmsdir. Neytronun
qeydiyyati ssintilyatorda Li va neytron arasindaki reaksiya hesabina bas verir. Reaksiyadan Helium va
Hidrogen yaranr.
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AD noqtasind zarracik diismoasi hah uciin test tocrubasi
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MJID/I, padoTaroumue Npv HANMPSIZKEHUAX BbIIIE HANIPSAKEHUSA
npooosi- B pexkume I'eiirepa (IJI®D/1)

TexHonorma Hamamatsu, SENSL Heno3Bonsier wu3rotaBnuBatb MJII®LN ¢ BbicokoMn
NJIOTHOCTbLIO fAYeeK Bbicokum PDE (npu 10 Tbic. Aveek/kB.MM PDE<15%). OgHako wux
TEXHOJIOrMA NO3BOSISAET Nony4yaTb OYeHb ObICTPble BpeMeHa BOCCTAaHOBIEHUA AYEUKU.

TexHonorua Zecotek nossonset mnarotaBnmBatb MJIP[] ¢ BbICOKOM NMOTHOCTbLIO AAYeeK (Ao
40 TbIC. AYeeK/KB.MM) n cBbicokum PDE(>20%). OgHako MJI®PL] Zecotek umeroT meaneeHble
BpeMeHa BocCCTaHoOBreHUA sA4Yenkn (95% BoccTtaHaBnuMBaeTcs 3a~1Mmkcek). B atowm
TexXHonorum (PyHKUUIO racsilero MHAMBUAYanbHOro pe3nucTtopa BbINOSHAET UCKYCTBEHHbIe
noTeHUManbHbIe AMbI
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