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Study on Optical Fiber Conversion Screen
for 14 MeV Fast Neutron Radiography
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Abstract: Fast neutron radiography technology has become a hot spot in recent years
because of its strong sample transmission ability. Conversion screen is the key compo-
nent of neutron radiography device. Optical fiber conversion screen is a new type of fast
neutron radiography conversion screen, which takes into account the high detection effi-
ciency of fiber array and the high imaging quality of the fluorescent screen, and has a

good application prospect. Using D-T accelerator as neutron source, fast neutron radio-
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graphy optical fiber conversion screen was developed by ZnS, epoxy resin and optical

fiber, coupled with scientific CCD digital imaging system. The fast neutron radiography

technology was studied. The integrated exposure images of optical fiber conversion

screen with different optical fiber arrangement modes were obtained. Meanwhile, the

detection efficiencies of fast neutron fluorescence screen and plastic scintillator were

measured. The result shows that the detection efficiency of optical fiber conversion

screen is better than that of other conversion screen.

Key words: fast neutron; radiography; optical fiber conversion screen

Perp T (e 10 MeV DL B 7O 85
b FN - B T S YRR A 2E B e
J1 5 B R o BE O B R 7R TR R S B
T WM B Can U B RD T TE IR AR T
T A BN R R At S £ BRORE B R 1Y
AN B AR K & W 1 R g ) I 2
[ PR Hp o B B AR R R A B R
T HEAH B AR AR L s H T PR o 0 2R AR L L
S5 R ) R A B okt R S b et M ) 52 e R A X
R FLA AR i B R ME B 2 H R P B 4
B 9T M AT

H R AR R PR BEORE ) B R
AR R IR (1% LA ) — B2 H e 7
HEAH B2 AR & B 1) i 391 m) f8E, 2005 4% 36 B 1 BF 5%
N B3 5 0 T AR R A I s T e T - IR
FSEEG K BRI BCREE T B 500 A4 AHIZ Y
2T RUAR A B T AR/ Com 0 55 )
1A WAL TR E B B SEA A B & TR
FHBIBE . A 238 R T AR BRI 25 128 6} A R
A B ot F A% 14 8 T R 2o A DG AT 5 (HL R R e
s PR ASCR R th A e sk R ik . H
AW R 7 BAH R 2 R -0l W6
S 5RO I Ot 2 0B B AR A B2 R CCD B
CMOS FHHL . 2% 28 & 48 B A 000 3 KL F 8
[ =TI W N E DO 1 [ e S £ 3 D
BEAE TR B 4 A n] DL B R R G
W AG o L BB BRSO S AR K. H Al
A TP B B B 4 B A TR R SO6 BE L9
BHRBRAR SEEF W51 55 S A 3 1 5 2o v 7 5%
A 40 B A G 2 7 A O T T R WOk PO
JoT K 5 T S B R rh - i I PR B PN £ A
HE AU PO O IOR R | 2 Al 45 ] i
Wbt L5 A PERE RS AR K. SGEF e 4 b/ o ik
AR B BT R e B L 25 B T 0GB R AR

18I0 S R SR DR R A 1 R A A% 3 A R AE A
KR E 4T Peh F B K BRI &
JE il 5%

FE WG LR 5 4 5 S AT A 42 S 1) — o B P
o B &% 4 B, 2003 4F, H A Matsuba-
yashi %5 P R4 KOG 2F G0 e B 4 B 1E R
S i i SR B A — BOR WL S 2R IE L 2009 4,
JE R 22 TIF e T A R EAR B 01 2B 0F 58, BAs 1
S £F 1 5 it #8 A CCD AB HL 09 e b 7 I AH &
B AR MBI 5T AR 2B X R A AT
P - BEAH 9 T AT 5T 6 T O F % 4 e R
BRI S SR AR T e . VS — Bl HL R Jig
NEARNE s 7 NI o2 s 2 Tl = e TR
VEFF I WA 3843 ik Fe i — L W98 . AR SC LA
D-T Jns 2% 2y 78 . H ZnS FER A A DL K&
JEEF BIF il R v B G 2F 5 5 57 R A B 22
CCD BUF B R G0 i 47 P b 805 B R
WEFE AT I DG 21 B 4 B A0 516 B M RE L LR
JoT H 1 S 5 3 T

1 RpFREEGRRENSE

T 0 o X L AR AR 0 o A TR S R R
DR G e 46 i R BIE Y 2 4F R — H 2 b 1 B
BORWIFE B AN ZS o J T P 7 BEORH 10 5%
WA IR JE ¢ 96 7 (polyethylene-ZnS converter,
PZC) ¥ RHA MRIA (plastic scintillator, PS) )%
£ [ %1 (fiber matrix, FM) F1)GEF 5% 45t Copti-
cal fiber conversion screen, OFCS) 45, [ ¥ %}
INHRAR S At 3 2834 TEARE ™ i » BORHIN SR A4
AR L Sy e BRAR AR &, — et b 7 BOAH &R
g b R AT BB SRR IR B 278 om B 2L
bR ROCRRE S SR U E L E R AR
o2& F R AR 25 8] 2y PE ALY 2 mm, H 2R
DR AR A F A1 S 2 RS s 5 AR DG i S e 7



2462

BT RERIEHAR 3%

JE L R B DR A S AN e — i BILARL 11 B o
TR RA G . LT M52 iy SR RO
£F Kb & D3 TSI 37 5 R S5 S B AT AE A
A B 1R 8 5 1 [ B o S AR G2 R T R TR
TR T3 AN T Z 8] (9 56 1 Hf 0 M P MG £ 3 5
Dhy s X LA B3k ) 1] R0 2 0 DR R B2 2 W) ol 15 o
. HE A MR CR O RN IR A RS
HuE M (Z N ZnS(Ag) 5 Gd. S, O 76
b 2B T e 4 8 R — Je SR 0 B 0 IR
Hy ] Je » Fs o 9 Sl e e 5 L BRI 7006 A2 A Y
ZnS A5 IR RIS IR L R A 2 50 e PR B
Fe i o TR %6 B i A0 R HAT 20 B
19 SRS RICR A B 4 1 BB B AR 70 Bk R A ik
0.5 mmZe A7 73 ShHER A ZnS ARG #E 57 %t
LhANEURR R A AR AN A TR I A L (EL I
RIEZOEH A B A B W] AR A4 6 1 3 ik
PG H L BT DL R 4 B 1 V8 8 2 fE mm g
G- T BRI AR A 57 A A AL 28 5] 5 4 e
WL Z— . JCLF 5 i e 5 T IR Ik PO b A&
JEETI oA o HL3 S 7R R R SO B N A A 2T T i
MR T UK ZnS 77 A ] UG 28 e 4 e 9 I DG £F
TG X AEBORRRSE bR TR R SEO6 B XTE Y
A BOC A 4 o 1 )8 P T 2 L emn AR R
FEBE E T T IR, 2 bt e 46 B 1
JERF B B » RO RCR B 2w T R N AR
R T3 NG £F e 4 B N B O £ by A 325 W] 2 47
B R R AR 16T AR PR L

2 AAFHBBEHNIERERETHT

TG

JCEFFE A (4 AR B Dy v ALGR N Y
AR A SO 7 AR B BT K ZnS K
It 7 AT WG 22 B N B B O AT T i TEEL
R BE L3l B 1 B X 4 B WA 83X A B
TP IR BE R4 2L em SO PO AT B
e WA 558 v 4 R 20 23R ST AR U B 19 B AR T
TS ' T B e J AR A% R AR R 1Y
R TN R R OGRS POE R I O
5 R BOL LR B WO TE 98 A R EE OB Y
HAR B HE 5 3

JGEFAE 5 e A AT 5 1E A7 HE 81 S A7 HE
B L b A HES BIGEFHES g 1 5 | T4 L
HEFERSE LT HES O IE =0 . 7R ot e e

e Bt Ja L IR 0t AR TG N B U H Y
JEAE A 3197 Jo A e AR B 4 RORE s AT AT R
1B ASGCEF 64 B 9 19 DG £F 9 9O R 43k B
A I DX I PR I O £ 5 BT R T O AT B 45 1Y
e AR IE = A HES B9 06 25 5 B 24 0 IE
JrIEHEFI I 1. 15 A% , A i) £ fin A 2 AR 1 15
DU S ST HEA T R 1 1 A HES

3 AFHRBRRFTFREIR

JCET F A B R v 1 IR S 8 T o ) AR
Py BT 5 B o 32 e o R R AT S e B A R
ATE L o IR i TR OB A 14 MeV
P, o IR T 15 mm PR 5 X
10" s Hr o B 3K B 0 R i G 45 Ol DL O 4F
5, CCD MUK 2 R 15 5 B e o B0 v B R
{55 AL 2 R R AR AL B M R GE L i 3 %R
£ 11 PR AL AT Ak BE 0 A AR B2

5
PD-300/1:6 2% s ol

THE | AEAD
m
B

e

USB-Yt4F et

1 PR BORE 3 B A5 7R R
Fig. 1 Schematic diagram

SR 4

| [Deer-usnibma

of fast neutron radiography system

S50k A KRR DGET 51 R T B T
I ZnS 556 K3 18 A 1 i 52 06 B MO 21 e fhe o
BRI AR AT T, SEg b IR S DL
FRA DRI BE R O 37 e, HLIEBE G A 5 min,

TEL R I 2 A 1o B i 4% 2
W 4G 5 B JBE A T T JRE B S HE AR I 8 R A A
Ko g 3 AT A S A B A R R L AR S
X B JB BE RN AR AT T AL B R T
JH—F 1 mm FRIMACR Z5 R RV HOEEF 1R
A A E E HE G 2T 5 2006 4 53 A1 P il O 21 e 4
J BRI A0 3 2 e T R R O B 40040 DL B3
T 2 o JRE %) BORE IR R A (E 0] A 007 J5E J3E e fhe



1z

2 A 14 MeV Herh T BRAH A G 2T 5 4 B O Y 2463

BT & +3 mm JER) R A ZnS SO0 kR &
D CH B 5 L T 10 em JBEBGCLF IEH) e MK

PZC(Z JKEERLMD s b——1EHE OFCS;

a

4 OFCS;d—PS;e—FM
Bl 2 ANTR) G f6 o hl R 2

Fig. 2 Imaging result of different converters
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Table 1 Efficiency of different converters

s BAHF E73l| JH—%] 1 mm
FRARIRGY R/ HINEE %
1 em 454 OFCS 0.012 1. 42 0.142
1 em IEHE OFCS 0.01 1.18 0.118
2 cm PS 0.017 2.01 0.101
3 mm PZC 0. 006 0.71 0. 237
10 cm FM 0.027 9 3.3 0.033
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