Assessment of LaBr;:Ce and CeBr; scintillators for

low-energy °°Fe X-ray detection

2025 Korea Nuclear Society Spring Conference
2025.05.22. (Thu)
Jae Hyung Park, Jinhong Kim, Siwon Song, Seunghyeon Kim,
Sangjun Lee, and Bongsoo Lee

Chung-Ang University
CAW FEIL



1. Introduction
2. Materials and methods
3. Experimental results

4. Conclusion

cﬁb@ Y%l



Introduction

10
o Aerosol (AMAD, 1 um)
1074 | & Aerosol (AMAD, 5 um) sy (B, 28.79 yr) -
¢ Soluble or Reactive Gases a4
1078 4 .
55
5 .| ne 123y Fe (EC,X,2.7y1) |  137¢g (g, 30.17 yr)
g 107 I ! 4 s 3
@ 1-40 JOreanically bound tritum 3Nj (8-, 100 yr)
~ 3 ey
c o A
.9 -11 < 60, = -
& 1071 Tritiated water Co (87,5.3yr) .
E -12
£ 105 Tritiated methane ;
o

10'13 E 3

107 Tritum gas 3

108 < Nakkyu Chae et al., J. Hazard Mater.

Radionuclides 369 (2019

- T8 WAMHEZE : 3H, 55Fe, 0Co, 53Ni, etc.
- 232|E 59| 7188 L 54Fe U 56Fel| SGXL LAS}
- despite its low energy, >°Fe is anticipated to be a

major contributor to the effective dose coefficient
AW B3

ANG BRIVER



https://doi.org/10.1016/j.jhazmat.2019.02.093
https://doi.org/10.1016/j.jhazmat.2019.02.093

r Introduction

Denis Glavi¢-Cindro et al., Appl.

Radiat. Isot. 126 (2017)

Iaboratory based high cost, tle consumln pretrmet | high stability and compatibility
. Ch CjR 20| AT} 131) 134Cg, 137Cs S DO X| & MADS target2 2 X|H
v SFelf CHE LSS MES7L T XS EIAE SEo| 1%
+ LaBry:Ce2| 38La S| 2 Qlet Fo 'E YA : 5.6 keV, 37.4 keV, 1436 keV
S

v' 1436 keV ZOrATEF S A|, O 2| Mo X| BrAMMO| ofsF HF 1] X
CAW FIe


https://doi.org/10.1016/j.apradiso.2016.12.036

r Introduction

X1
as

Jn

r

JE EF Y Y 2 o7

AT FH . 138 39| kS 112{8t LaBr;:Ce U CeBr, MEH2| 55Fe HE d& H|

v beryllium windows X% MaH o] x| XM ZH™ 75 "7t

v O3 d3 SH0M2 59 kev I3 HE d5 E7t

v significance % minimum detectable activity(MDA) 22 E3%t d5 ™7}



Materials and Methods

&2/ 24

: 1"x1" H$EH LaBr;:Ce U CeBr; (Epic Crystal)

: ATl 200 pm FHI2| beryllium window?t HEEl ¥¢20|F #|0|A
beryllium : %2 2EETA =2 x| FitE

- EZ=7|: H10828 photomultiplier (Hamamatsu)

- GTTF : EJ-560 optical pad (Eljen Technology) (scintillator-PMT #| ™)
o

N
%

=

40 ok

< O px [
oA

« X} U assembly AT : polyacetal shading case

CAW Z3iu



2/

Materials and Methods

BA| 7Y

radioactive sources

r

53.5x53.5%75 mm? polyacetal shading case
2 mm-thick optical pad

L

3

A

y

A J

aluminum housing
r

Y

A J

1" X1" scintillator crystal PMT H10828

200 pm-thick beryllium window

source to Be window distance :

HYV power supply DT8033M scintillator-PMT assembly

N

N\

digitizer DTS7235 preamplifier CR-113

P A.y@ BT

CRUNE-ANE DRIVERSITY




Materials and Methods
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v preamplifier : CR-113 (Cremat Inc.)
v digitizer : DT5725 (CAEN)
v software : MC2Analyzer (CAEN)

v’ trapezoidal rise time (~ shaping time) : 3 ps
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v" PMT voltage : LaBr;:Ce (-740 V), CeBr; (-790 V)
v ™ ANZH: ZH 1200
v M3 : 55Fe(4.077 pCi), 137Cs(0.238 pCi), °Co(0.757 uCi) (disk, Spectrum Techniques)
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Thank you for listening.
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