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Study on portable irradiation device based on vy radioactive source

SUN Tao, TANG Xiaochuan, SHEN Changfeng, ZHANG Yan, LIU Huisheng
(Airborne Survey and Remote Sensing Center of Nuclear Industry, Shijiazhuang 050000, China)

Abstract: In order to solve the problem that the reference radiation field should be provided for field calibration of
fixed radiation dose rate monitoring instruments used for on-site online monitoring, this work developed a portable radia-
tion source irradiation device based on <y source using Monte Carlo simulation method. The radiation source shielding
switch gears are not less than 3, the surface leakage ray is lower than 0.5% compared with the useful ray beam, and the ra-
diation field non-uniformity is less than 5%, which meet the fixed X or vy radiation dose meter field calibration needs. The
study has improved the quantity transfer ability for the field calibration of the fixed dose rate meters.

Key words: portable irradiation device; y radioactive source; fixed radiation dose monitoring instruments; field cali-

bration

0 2= FHCR IR R A I, 2 o A AT
I, AT E WA . R I 7 2 s I [ E
WE B A% RETT R ALY AN W™ R A BRI A8 57 H“WW%%&E?H@H““W%&
U PR R, R R S RO T EE T XCRRRE LR DXy MRS AR
P ket . RIS R AR A A Naly BEIEAY mmﬁ%%%# T AR T
Lo, BRI A 2 s U0 P 10 7 R A R0 s DSOS ) o 0 S 3 ) S DA s A M T 2,
MR FER 2 XS E AR YES ™ . WAL IR ST BE T AR, W OT R A G HL R
(L T IN CE VAE ) AU E R AN U T2 e B U] T
uli S L) N T BT R LR S I R M L 5 [ X -y £ 85 R AR T R T M SRR .

YR EHE: 2023-09-28; fEEIBEH: 2023-11-16

EETH: AR B S BoAR B2 WHE I H (4 SD03-01)

Sl A A, FEREIL, TR, 5. ST y IR SR AR E ST (0], AR, 2023, 43
(6): 84-91.

Citation: SUN T, TANG X C, SHEN C F, et al. Study on portable irradiation device based on vy radioactive
source| J|. Metrology & Measurement Technology, 2023, 43(6): 84-91.




iR

AT - 85 -

2009 4 3£ [ & K br 1 -5 £ R BF 58 BE (National Insti-
tute of Standards and Technology, NIST) X} & #iE 9 3%
WS IR A B o0 A L 0] I R AR S A 23 A1 S REAE
AT THEANAR ST, I 6 B0 3103 1) BE S 5 B
IURMHER T . FE A MRN8 15 22 SRR AR 58
3% [E SENTINEL A w0 7 /N y BRG e , N
3.7 x 10° Bq W4 IR, 13 DR Ay, NH T
A% F sl [ e o S 32 282 W U R 0 R il ZE R R 1 2
& 1 [ 2R S A R M B e o, % B
of F R R i K G ke R R A A
WG S Ry,

i J5E - BE R 2R 0 9T B S RERE LA B AR T
Xof ] e A S R WA SR I A R L IF
TERE 1AL HER ARANFE . 20004 12 1, [E 5o
B R W RS IR 1S0 4037-1-1996%, K Ai T
GB /T 12162. 1-2000 {FH TR ) 5 A A7) %44 Y
DL KR o HCRE R O B X Ry 2 AR ), HAR 1
R RLE T TR i SRR i AL y S5 4R
SR SR K A TR 200452 H, BRI
T WA 56 K 2 B R 2 IR IS0 4037-2-19977, &
i T EZARUMEGB / T 12162. 2-2004, Hi45 2 343 H0
FE T T RUERR S B AL AS B R FR Y L R 8 keV ~
1.3 MeV il 4 ~ 9 MeV 1 X Fll y 2 2% 58 5 1) 55 10
SERRIT, (U4 S B 4 ) e SR ) R A AL A
TAMPES 2006 4F 3 G0 WA 6 A 8
JARAT T JIG 521-2006 (IAEE WA Xy 8 54
LR AE (WSGR i ) A0k AR ), T4 E
TSN Xy A LR Bl aE (IR R
)KL T AR BRI H R
%0 2010 4F, G E B RN Tl Ry &6 T JF
122-2016 [ A PRBE W Xy % 58 70 42 5
GIRHERRIE ), A B I X Xy 0 5 7 A
R T R, 2014 4F, b E R T RERL2F
WFSE BT & T 5 T IRl R IR I 225 v 275 Fa bt
e N7 F 3037 85 47 7K i e 2 A S 43k 1) 3
GRCHERR G, I TAESE TR R IR, SR A
FITIR T 56 26 0 O 0 0 R PR B O s e, HR
L3 R AT B R R T 2016 4,
T TR R SR B T — & A 2k R
S = R il R R S g, Rl R S A G
e A3 (A E LA SRS 5 B 0. 27 ~ 34. 86 uGy+h™

FITET, PRIE TR ST EEE A A pETY . Bk
TFFEMLAL BT BIF ) 1) A2 o 20 5 22 DD B} 23 50 AR IR
ERsELE I EN, EREMEEHRR, A5
TR L BAE, AR 2 BN E KT R
5K

Hur, EBRHE Tk RS ML Ll it
MBI y (B4 BRSSO R R
AHOC TAEbR HE RN 55 Rk 55 5 2K, iz F e TH 5
SRFRIEEIRL . B M AR S A T
VERRH, RGBT T VCs vy HUFHE A AN |
BVES) . B 7R AT G 15 X
YHE T PR 3 IR JTF 1222016 K2 A 3 % [ 72
A S 70 W AR B A R

1 EEBRMEEIT

FE Ty VR A (e 985 X O 2 R A
R sh U y SR ERR ST Y, b e AR S )
WA 6 4R AR B 37 4G < /A A AR AR 45 . AR JIF
122-2016 AL HERLIE R, ALl N 5375 i ) y 485
2R G e R O o MR, X R AR R
K. T EEEBIT RN T MR
HE WS E N R, ZREERE RS, B
fEFRs . WA MM, IR B R
WA 2% B TR kR s -,
It R I el e 48 TR A S AN R B
2R BB O IRAF AR R R S H 1, [EE
SOOI A R I AL R B L 1 TR

T4t e B

K1 Bgtis e

Fig.1  Schematic diagram of on-site calibration
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Fig.2  Overall structure diagram of irradiation device
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Fig.3  Device prototype
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Fig.5 Simulation results of scattering dose
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