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Development of controlling technique of LET effects in scintillators
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Abstract

The effect of linear energy transfer (LET) on the scintillation properties of Ce-doped Ca3B,QOs crystals was analyzed.
The rise in the scintillation temporal profile was significantly slower for 20 MeV H* irradiation, which had the lowest LET
among the experimental conditions considered in this study. Observations of the scintillation temporal profiles at different
wavelengths revealed that a fast component in the ultraviolet (UV) region, which is attributed to localized centers such as
defects, contributes to the shoulder structure at the rise. The relative contribution of the fast and Ce* emission components
depends on the LET, which results in LET-dependent scintillation temporal profiles. The LET effect on the relative
contribution of the two components is explained in terms of the competition between the energy transfer from the host to
Ce® ions or the localized centers, and the quenching owing to the interaction between excited states prior to the energy

transfer.
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Figure 1. Linear energy transfer of (a) 20 MeV H*, 50
MeV He?*, and 220 MeV C°* and (b) 1.47 MeV He
and 0.84 MeV "Li, estimated using the SRIM code.

—xIERIBFTE AR &

3. HRLEE

X1 (a) IZSRIM =2— R Bz L h e Suf=, 20
MeV H*, 50 MeV He?*, $ X T8 220 MeV C¥* Dk
TO LET 2”77, WA A TLYEW LET &72
>72, K 1(b) (ZOB(n, a)’Li*& W EIZ L0 A&
U % 1.47 MeV He & 0.84 MeV 'Li ® LET #Rd, &
BT LET O#iFHIL, 24 b OERICAERY O
LET 2 —9 58D E72->TN5,

[X] 21220 MeV HFEH F T FL—Ta R
AR RV ERT, 390 nm ICHARRICBIZ S e — Y
1L, Ce¥A 4> 5d-4f ERIZIRE S D B [HEk
D AT RJLH, 50 MeV He? 35 L O 220 MeV C5* D
MECHEHIESNT, ZofELy, BT
FL—3g F, RARTEUZRREE N R LT
e CeHIZBEI L, ZTDRIZEENELD Z &
PR EIT,

30000 —

25000

20000

15000

Intensity {an.)

10000

5000

0

Wavelength (mm)

Figure 2. Scintillation spectrum of Ca3B,0:Ce under

20 MeV H* irradiation.
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Figure 3. (a) Rise and (b) decay parts of the
scintillation temporal profiles of Ce-doped CazB20s,
under irradiations of 20 MeV H*, 50 MeV He?*, and
220 MeV C*'.
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Figure 4. The scintillation temporal profiles of Ce-
doped Ca3B,0s under (a) 20 MeV H*, (b) 50 MeV
He?*, and (c) 220 MeV C%*, for different wavelengths.
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