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Analysis of basic scintillation processes using various radiation sources
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Abstract

We observed the temporal profiles of scintillation of Ce-doped LiCaAlFg crystals using pulsed ion beams having
different linear energy transfers (LETs). The LET dependence of the temporal profiles has been explained mainly in
terms of competition between the energy transfer and quenching owing to excited states interactions.
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Figure 1. Linear energy transfer estimated using the
SRIM code.
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Figure 2. Scintillation spectrum of the 2 mol% Ce

sample under 20 MeV H" irradiation.
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Figure 3. Temporal profiles of scintillation under pulsed
X-ray beam irradiation. The profiles were normalized

at their maximum.

X 4,5 BEILU6IEL, TNEi, Ce % 2,3, BILW
4 mol% F—7 L7 LiCaAlFs fifa D> v F L —3 3
VI e 7y ANV TH D, TNENLDOT R T 7 A
L, FORKETHB EEN TS, £2TOHA
WZBWT, K3 TRLNE X D 2@ SN S
iginolz, HWT IR TS ORE O ERAT
PIZZFNIFERE LS ED SRV, JIEZRORME

TliX7eW, 2O, @S DB SR o7
_&i LET ZhRiimE s b, BLERE I, 5k
BN ZDFKNEZRET S Z LIXNEECTH S, whENE
Db BH—oDEFEIL, Wb D Auger BFE & FEXL
HHb0OTHD, T, NRELOBERIZBITS
Auger BFEEFBILIZHOTHD ., —DOOfhEIKEE
DL, ZOTRKALE—=NEHELTES 9 —DODf)
ERREA~ &5 S, BhEIREE DO E N D 3 5 iR
THD,

A2 BLE N B, 2 O O RIL EE

Thbd, i \vﬁ&¢ﬁ%@&ﬁ4NyF@
FRID, o FL— g T e 7 7 A L DEND
IZESNWTWEHEOTH H[11], Fex OEEEDOHFSE
[16] & ABFFEICEE S & | Elpk X, T a7k
L. FAMOXRBETOR/BESND, FHET
A~ R Tk, CLi(no)t BSICE W AT o fit
E R FTLANREWLET T = RV X —% )
ﬁ#éo:@ﬁA’m@&\#%Méh&w Eix
LR 2 >OBHIC —DlF, 2 #%Ebé
TIREF DT RN F— ﬂﬁ< Fx b ra 7Nt
LWl Thbd, b9 —2i%, & LET TKXETD
FIPENT HT2OTH D,



[16007]
ZDOEER O A, LET 885 & 3L
12
>
2>
= 2
c /
23 ‘
c
T 06 ——20MeV H
@ 50 MeV He
N - -
ﬁ 04 220 MeV C
e
6 02
z
0 e
-10 1] 10 20 30
Time (ns)
12
= 20 MeV H
2 50 MeV He
D os 220 MeV C
£
T 06
@
N
T 04
e
5 02
z
(0 e
-30 0 30 100 150 200
Time (ns)

Figure 4. Temporal profiles of scintillation of the 2

mol% Ce sample on different time scales.
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Figure 5. Temporal profiles of scintillation of the 3

mol% Ce sample on different time scales.
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Figure 6. Temporal profiles of scintillation of the 4

mol% Ce sample on different time scales.



