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Diagnosis Method of Beam for Intensive y-ray Radiation Field

QUAN Lin"?*, MIAO Liang-liang', MA Ji-ming', YU Xiao-ren' , SONG Chao-hui',
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(1. Northwest Institute o f Nuclear Technology, Xi’an 710024, China;
2. Beijing Institute of Tracking and Telecommunications Technology . Beijing 100094, China)

Abstract: In order to meet the requirement of application and diagnosis of beam for
intensive y-ray radiation field in the calibration laboratory, a radiation field beam simu-
lation model was established and a large area and fast response imaging system was
developed, which was composed of high-speed CCD camera and scintillation detector.
Through simulation and experiment, the beam parameters were gained under measure-
ment millimeter spatial resolution for the radiation field, including uniformity, diver-
gence angle, the axis of the beam and shutter transit time.

Key words: y-ray; intensive radiation field; beam axis; shutter transit time

RAESCI = A R IR y WS BN OF B g ofE B AL RO AR 2 R iR G 9 2

JE A RN AR GEAT e AN A A R A
S R ARG R FE N EE LR T A
X SR A5 P 1 o 00 A AR 3 R R 4 1A
$. BCIRRR I b BN 25 45 A 52 2% A 0 IR
JEE v LW i TR I 5 R R L S 56 B 85 H

W is B H#I:2013-11-06; & B H #§:2014-07-28
EE&WB :HRARBAIES R H (11075130)

By e w2 (. T B A R L RE W2
UNIDOSE 7 31, $08 't 5 31 45 0 5 4
HELIS 8 C L e ) R W i) D) AT I
IR ISO4037 45 b ol X 4 5 2 2% A 114 @ 534 511
A RE B L RS I R ) P PR T I A ] 2 8

EEB A2 MA975—) LI T T BIBESE 51 1 ko 2 ) SR R 22 F 5



344

BETREREHAR 49k

IfE T WA SR AR 2 A o T s S
LA iRl R S RS B BRI TR A2 W A T
il — FL Bk Z A 15 192 W T B 30 V) i BT R i
Y R MR R ARSI AL B
AR FE I BT FE: L R S 7 R e 3 0
S 8 T7 532 W i S o RS AT A

1 RimFFEEMN

ATAESS SRR &HS 58 RA
MOCNP 2 5 6 i U8 E 0 i 56 59 5 Re 3
A S A A SR A A AT ISR S K Ty vk
PaIWSERE i Rt
1.1 FatiE 8 R

Fie B GB/T 12162. 2—2004 H 52 11 1 e

BU TG B R R S BESR Y FEAS 2 B B R R B L
ORGSR R A A [
FEIE 43 A i KR SE A ¢21 mm X 23 mm R
FRUZ 20 pm NGR4T PR BE R 8.99 g/
em?® o WO 7R R AR IR DA 38 50 43 A L
TR 3.7 X 10" Bq « kg ' #% f dn J5 1] 4K
959 43 A A 2O PR F AT BE ML AR L i Fs
Ot T 2 BE B W0 RD) X 158 Ak 3 1+ S s 7 A i
oo B HEAT GEvh s TF S 2 SR N i B T
LA VAT o ASE4UL A5 30 (3 S V5L 19 R WA % i 2 1
ZEWBF R 1. migk 1AL X P0G T 2 R
1,25 MeV [ v B4k &l U5 A I -
SRR ¥R o L 14 MeV, i 5 55 28 fik
BB WG SRR R AT 13. 6%

F1 BEFGHTEUNHFREARBEEESRH

Table 1 Simulation results of source’s self-absorption and energy dispersion with setting condition
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Fig. 1 Structure of irradiator
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Fig. 2 Simulation spectra at 2 m to source

B 45 R 3R W] 5 B0 5. 15X 10" B 194k
J5 LB EOEIRERE A 1. 25 Me V. £ U5 [ W
J& P BRE R 1. 14 MeV, 24 2% [ BRI 45 1
LA RE IO S T B BT O L A AR A
Ja HAE =2 m.y=0 cm AL AY-F I RE & Al F
Mz 1.06 MeV, 2% 1 MeV LT B fEHR & X
R EBCSR A » B A o R BRI ]
ik 27,129, 52 BR N e I R S OE 2 R ]
Ao B2 W2 m AR TR AR E] 1. 40X



el & MRAELR y R R R R 2

345

10" em ™ « s~ B HPGe S5 RE 35 214 0 4 X
DATE G0 v T R A IR R S IR R —
ST RE I I S 7 3 AUk | R A R 0 A ik
S N il DR 55 315 W A
1.3 RE#Hatk

WIS SIVE B TR E T S 5 00 B Al ) 1
SE LR 5 E A IS RO A0 RN R T
PR AT S PR HE SR O B2, IR R 2
WAL I A R A A0S AR {EL7E S PR R 5K
U o ol T S VR YR 2 B v A 2 2 A
75 75 B R T B 25 L 1922 5 R OO 23 AT (IS
PRAE S X230 22 D9 B R BRI 22 . D
TS g T R R T I A A R . 2
2 s WY 7 125 X K- D7 T BE IR 2 m Ak
i A 2 — 00 A O A ) AR 0 A R AT RN R
JE AR 00 8 o A 00 45 300 50 i R B AR )
7 AW A% 1A AL AT 3 B

10° 10! 102
2 mf B B AT B R R A A B B /em

K3 BEYE 2 mo 4k R0 SR BB AR ] 457 5 A 7% 7Y 22 AL
Fig. 3 Dose rate vs horizontal distance

at 2 m to source

& 3 AT U R S A R B AR ]
(VA= R 0 NN 2o 1 LT 1| = = S 1 N (= )
9807 LR v b TR R AR A5 B30 RN
FH 13,15 Gy « bt BUAv AL BE S B A 0H
UEALTE J5 B 53 A - BR G HF 46 Bg RUST oA 20. 46 em X
20. 46 cm, #74% B KAA M 220 58 LR 2E XY
SIS B R FE R 0,27 Gy « bt HAR B
NSF oA 36,12 em X 36. 12 em,

2 Wik R G

BRSO A3 2P0 R B RO A
W SE RS R A TP R T —Ff
BT AT B S AR v AT SSIZ W R S

2.1 REHEM

JIt 32 S7. 14932 W 0 3K AR 9 2 el RN R AR A
i 8 CCD ARBILAE 2 » i Bl A ARy 2R A0 TN
PR XS AN [ BE ik % 5t JBE S £ 114 A Ol ik BE 47
i 3 A 50 R AR A L ST R AR RO B R
B T B S AR 2 I R S R s
AT AL 512 WS 5 A G B LA A A
I T 2,

Eﬁ%ﬂ‘%’é%%ﬁ
<

g B RIETHRAL

DAPSTES EE

RItB:

]
] |
d, %ibéﬂé\%%% CCDAHHL
2

B4 ARG U2 W iR R g A M R R
Fig.4 Structure scheme of radiation

imaging diagnosis system
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Table 2 Performance parameters

of experiment placement
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Fig. 5 Curve of energy deposition with ray energy

HH & 5 W AN [ g 0 5 4R 6 400 25 b g
YRR — R (AR U HAE 0.3 MeV L
TNHCRE X R R %2 7 5L F AN SRR
Hh 5 il I AT R 5 i e o 2 T AR e TR R AR R
FAG . &2 Ji 7 0 5 37 R 1% 43 A v s BECG B
P 0.3 MeV RLR By 5T 2R i S £k B0 0. 6%
ZE AT s AL RO Ay 38 U 5 X Al U B I 2 N A £

¥/mm

RER WAL e k. 18] 6 WA MY . K B R
R R B B I C R L i — P RS
TR A3 AN 23 08 I 1K 28 S8 14 W) 7 3 B A )

LA

by

0'(()).0 0I.2 014 0f6 0.I8 l.IO
R
6 R Wl B 07 A 2

Fig. 6 Curve of gray with dose rate
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Fig. 7 Two-dimensional distributions of beam intensity at 1 m (a) and 2 m (b)
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Fig. 8 Grad distribution of beam intensity
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Fig. 9 Distribution curve of beam outline
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Fig. 10 Variation of beam image with shutter opening
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