| ‘o
L st

:,u_f,,f"‘,u,zu«uui%

vt .y .
< LE Tk st

W3 30 39w aw S Hlw JIRGT (sl itk i 0 (SIET— (599 iluinogd gy O 30418
ZNS(AQ) & 3gwgw
) 520 Jaxo (52951 Lb ) dusl Fenskuses o yalb

Lo Sl 5 < jud 03Kid 9 33 wslaimd vgid 5 pole olfid s i

s S

- e

5 OBl sl Ml ki S o 15 s (Sl il 5 e 5 45T olS8 00 40 Ot o S0 oo 2 Ol e 0
(a0 g g il e izt 33 g0 g pilaien ) gy CallB ing i 1S ol o oGl Mo ol I OIS aslézl
J;uj/'r,t?u'/% ~1el =1 protonsmm? eosb s b S L ro MeV Oy Kol ol ot o0l OLE
2 45 Gl 00 UM Coslsis 0 ZNS(AQ) I STU Y ooy 350 4o Gl 0l 45,5 )5 &0 M0 puilnies s
OLE ) Lol clio il vis o 57 il b (550 55 0 S o gt g e Sl s el A g oS Lo

"’M”Lfd
ZnS(Ag) ()}}w}w cb)}w}w ‘;&.3\.7 ‘;‘Ja'am c&u.”—bﬁ J‘JL“:‘:‘:‘,}‘ ‘5..\.‘.'15 6\.@05‘}
PR TP

5 R oS (ppesle OT jleslizal 5 W15 O3 asds 5 3Ll eas 53 age SHE L0 gy

S 53)lse 5> Lo gase 05 gy G op e Sl g 4SO s dalie ol o 5 5
I G053 53 (6351 St sl T 5 gy oy 31,8 o 13 5L 557 GBI o
DAE el 4 e 5 S ) bt Glading 505 om0 b 1) T puilaia ) ST s G

55 Ol 5 Se Jelse 51 a5 03 Sl o 10 5 5 Ol laaie el [1] 350 o il

', degradation
" . fluorophore 1

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



| ‘o
L st

LF gy

vt .y .
< LE Tk st

oyl e b spam s Kl Jold ob) sl ate sy dnlp ol 55 Y] A WOjgmpw 53 A

Dy 2wl Aol B b el s g

0 (il i) B0 il ST (G Sl s SSal 5 5 IS Ol 4 e

Loy Supgsle Cgr lge s opl IVE] Ll Jladar O3 mpm 3L lagks ganllas )3 (sbies por
P ol ) Dl Al Clde 3 [0-A] S 18 eslinal )50 O g g 0l g0 53 GG lan s QW S
SO 5 b e e e ol by ol atnly ol S ks 5 alls LS Kl 4 as it
Sl 5 el i b K38 ] s pad eslital il g ras 51 O1S e (A 5 05 s g 30
SLas VT plact Lo el 4 (53,55 1 slo0s 341 5 s e eadaze sl el o B> 33 L O
il 5 ra) 2 s Sl 5s D ] als (S olge 0l e 5 a3l ¢ il ) edidnS

sl 45513 axlllan 3 50 ZNS(AQ) O g (50l e Ol oo 2 50
bl bl Sy 9 olnl Y

btz A o3linad ¥ MEV 1S sl sastibis «ls Koo ot Sl ilaia g SialasT plol ) s 4
Slacsilse A E T HM Calhs b 5 b Jold (Sl Slalad 4 jeme Sl plawl g O 1S s
BB e sk oL L AvaSpec-ULS2048L e g5 Sl 5 CCDY cyss (Y0 CM 48 adols L
330 <ol 0> LYo MeV oy, «ob 5lse V8 MM K 5 YooV e M g5l KT
Sl (glS np Sl sk 4 dd eslinad Gldad de 3 wised 5, TOXTOr UM skl 5 ) PA

LS‘)" ‘jﬁ ‘D/\.L)Lv .))j}f )\ o Wlﬁ}&_v wW}jyﬁ%}ﬁ w.:MDu LA eb‘)_ji Lﬁil': \/0 OC Ufﬂfﬁjj'&ﬁ.w‘

3. radiation hardness

!, lon Beam Induced Luminescence (IBIL)

° . Collimating Lens

. Charged-Coupled Device 2

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



| ‘o
L st

:—bf:{zi".»u,ﬂ*mfﬁ&‘;

vt .y .
< LE Tk st

5 0 MIN 550 axdlln 35 50 03 g g 505 Al o iala3] plnil IS Ol

Gladsl 5 31V MY sdias Lsw g S o oslid Vodas Lsn O 51 ZNS(AQ) S5L 4w cgr

uaﬁ,\;wﬁq}ﬁg;&ukg,u@,&(DMF)@TC;J@@Ymiltﬁw%w&g
Ao Jhoma (035 o 3l o 035351 0T & ZNS(AG) S35 5104 G e s T oy (50 588 J gl
foar g b v mhaes mae p Ees laind Y 5 S e s ekl o el S pe 4 S AS Jolb (S
izt e 53,8 5l ole e L3 eSS S 4 st Ste b Sl e e el DMEF LS T s Sl

el s 00 UM 5500 3 s Son S eslizal b o god a5l [V Y] ks
@Lﬁ L?"UJ'.’ “

bl b b & O, SOb s O Jel S Ser il slsin slas ) S s

oS il ) il Dok 1 pes ol 0l o303 0L ZNS(AG) 05 s s 36 4Y 3l Yorx¥os Um?
Obyr 5 Yo MeV (550 L 0gsn ook 3l 30 (8L 33 SRl 4 Cond ZNS(AG) 05 g g 4505
L oS 555 e odalie . Llodtal oot Vo S (6,801 Sul 0ley 5s bacab .ol sl o3y LS ¥ IS5 55 V) PA
Cotle 5o I Sl 5l eslital @ ax 8 bl il il $sas S uileised cas o 5l
DB @ ey slpe 3L Comlis 1 36 Wl e 0T 1 S ileia gl s RalS Y 51 (SG s

D] sl

ZNS(AQ) 5L wls s, YO xT0: HM? 550 4L bl LY,0 MEV G5 oL Ly pgeas N 52

7 binder 3

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



acl-a ul/lo’lﬁ.«;c/y‘(j‘/)é{.

=L st f T

vt .y .
< LE Tk st

30000
——0.56*10"° protons/mm?®
—— 14.59*10"° protons/mm?®
—— 32.55*10" protons/mm?|
25000 ——49.39*10"° protons/mm?
—— 66.22*10"° protons/mm’|
20000 —— 83.62*10"° protons/mm’
3
8
> 15000 |
‘@
c
2
£
10000
5000
0k
1 i ] i 1 i | . ]

200 400 600 800 1000 1200
Wavelength (nm)

M PA L= LYo MeV 0sy, cilmne 8l os b J&s 2 ) ZNS(AQ) e il iy ik Y IS0

L;,,_ubsdp@)l{;\yu&wlwbobgybgujgmy_;éu;oﬁamwé}géuﬂbg
el 5l b cpl ol 5 BLos S b I gl basl SIS b O LS s bl dsn i

:MJL;O C) c[\\]

L(F)=L,/0+F/F,) M)
JiSew Lo (F fions/em?] b J&s ol 51 e (ol dly L) el ) UK as L(F) 0T s oS
leis ) J&e s OF 3 48 ol &g S g5 0 ol 2l JEs Slis b ol Fa s cad sl uilocs )

0 Cwd ZNS(AQ) €505 3 S ilicnd ol o3l g s a8 Loa 5 gk lases ¥ USE s

JJG 6[.2}-)‘.5\.5.& g;.w‘ ol a.b\.) QL.L’ AR pA QL:JP-jY/o Mev szf\l.sdjjjﬁ &.JL’ .b.w): L}.'J}‘).D J,.i‘)ﬁ‘

8 Birks-Black 4

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



| ‘o
L st

:,u_f,/i",u,ru«uui%

vt .y .
< LE Tk st

Sosed waxmg bl AFS/AN F L ol 5 aKol Ol oid @ b om0 b JEs 3 acls

Al s L e Gl s 5 5 2 slaesls &S ol et

1.1
= Theoretical
1 = Experimental
09

0.8

06 [

Norm. Intensity
o
~

05

0'3 1 1 1 1 1
0 20 40 60 80 100

Fluence (10 protons/mm?2)

Bl B IS e SR L st e 5 5 et (S ISEH ilin g okl S35 6 sl gl Y IS

ol 0l 0als QLLJ Jg.w? BE) ;5")""7 6&03‘.} 6[.19} d_y}q._v .h..uj:
Z -
6,;549.53.3 .i

ol S e g Fhe Sy eileindin Ol el Bl 33 Ol IS bl 4 a5 L

SKisle3T 53 &5 ZNS(AQ) S5 wsed b e ) 3l ol o2 = by ) sl W e g

33 ol gy bl edins 0L il ol b Sl Lt aglie 515 Jde gl b 5 ) ot g

oS Sl A4S IS ileiesdsin oo b s & i Gl @ Sl LD s s sla Sy anlllae

5 pshe oiags SIS sl olilesl 53 e Oliises 35 5lis dyidor O s g 3130 2l 351 Ol aSL oS 50ds
el oS r.a\j.e Slatan 48

5

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



| ‘o
L st

:,u_f,,f"‘,u,zu«uui%

vt .y .
< LE Tk st

&

['] E. Gardés, E. Balanzat, B. Ban-d’Etat, A. Cassimi, F. Durantel, C. Grygiel, T. Madi, I. Monnet, J. =M.
Ramillon, F. Ropars, H. Lebius, “SPORT: A new sub-nanosecond time-resolved instrument to study swift
heavy ion-beam induced luminescence — Application to luminescence degradation of a fast plastic
scintillator”, Nucl. Instrum. Methods B, Y4V, p. p. Y3-£Y, (YY),

[Y] G. F. Knoll, Radiation detection and measurement, John Wiley and Sons, (Y++).

[Y] P. D. Townsend, M. Khanlary, D. E. Hole, “information obtainable from ion beam luminescence”,
Surf. Coat. Tech., Y+, AVTe_AYTE (YY),

[¢] P. D. Townsend, “variations on the use of ion beam luminescence”, Nucl. Instr. and Meth. B, 286,
Yo¥a (Y4 Y),

[¢] P. A. Sullivan, R. A. Baragiola, “Ion beam induced luminescence in natural diamond”, J. Appl. Phys.,
VI, p. p. £AEV_£AOY, (144%),

[*'] R. J. Brooks, D. E. Hole, P. D. Townsend, Z. Wu, J. Gonzalo, A. Suarez-Garcia, P. Knott, “Ion Beam
Induced Luminescence of Thin Films”, Nucl. Instrum. Methods B, Y3+, p. p. Y+ 3-V ¥ (Y. Y),

[V] G. Gawlik, J. Sarnecki, 1. Jozwik, J. Jagielski and M. Pawlowska, “Ion and electron beam induced
luminescence of rare earth doped YAG crystals”, Acta Phys. Pol. A, YY+, p. p. YAY-VAY (YY),

[A] N. Markovic”, Z. Siketic”, D. Cosic, H.K. Jung, N.H. Lee, W.-T. Han, M. JakSic’, “Ion beam induced
luminescence (IBIL) system for imaging of radiation induced changes in materials”, Nucl. Instrum.
Methods B, Y£Y, p. p. Y1V-YVYY (Y+)e),

[4] A. Quaranta, S. Carturan, T. Marchi, A. Antonaci, C. Scian, V. L. Kravchuk, M. Degerlier, F.
Gramegna, G. Maggioni, “Radiation hardness of polysiloxane scintillators analyzed by ion beam induced
luminescence”, Nucl. Instrum. Methods B, YA, p. p. YYeo-¥1ed (Y.14),

[ ] A. Quaranta, “Recent Developments of Ion Beam Induced Luminescence: Radiation Hardness Study
of Thin Film Plastic Scintillators”, Nucl. Instrum. Methods B, Y+, p. p. VYV YY, (Y. 0),

[' Y] J. B. Birks, The theory and practice of scintillation counting, first Ed., Pergamon Press, [distributed
in the Western Hemisphere by Macmillan, New York], (Y31¢).

['Y] F. Saheli, M. Sohrabi, K. Mohammadi, ‘“Production of silver-activated zinc sulfide (ZnS:Ag)
scintillation detector for counting alpha particles”, IRSM., ¥, p. p. Y-Y, (Y+)°).

6

23" [ranian Nuclear Conference 24-25Feb 2017 Tehran- Science and Research Branch of Islamic Azad University



I ) » » » ‘,j‘
e L u'c'd'»ﬁa/'/@‘f’-“ff. (&)

vt .y .
< LE Tk st

Abstract

The ability of the ion beam-induced luminescence technique in the examination of the radiation
hardness of the scintillators is demonstrated using proton beam of 2.5 MeV at fluences in the
101°-10™ (protons/mm?) range. The samples were thin layers of ZnS(Ag) with a thickness of 50
pum which were produced in the laboratory. Variations in luminescence intensity of the samples
towards the absorbed dose were compared with the results of the theoretical model.
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