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Fig.1 Typical workshop for cable irradiation.
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Fig.2 Schematic for calculation in the input file.
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Table I Conversion factor between photon flux density and dose equivalent’™!

AR A W L . gtk i N
Photon energy /MeV Photon flux density /em™s Photon energy /MeV Photon flux density /cm™s
0.01 362 0.15 4173
0.015 903 0.20 2919
0.02 1693 0.30 1812
0.03 3879 0.40 1322
0.04 6215 0.50 1051
0.05 8296 0.60 878
0.06 9031 0.80 675
0.08 8272 1.00 561
0.10 6773 = =

2 HHERRITR
21 BEERXTFER

BB R ROR TG 6 £ RGN 0
16, AR LA M LA P 1 = 8
Jiti) LRInEs. B 3 BT KMA 100, 450, 70°
B i b g, 3, () LR R
A RBEE MR KT, & LR=HMT, kil
MR FEE— AN RE LA . (2) MidiEMmER,
AL mhe Rt hafes mikm rmBa. 8
10 10° BRI 0.8 MeV 4245, ik 70°, #4
WALE 0.4 MeV b, BT, BlikBEAMY X CiEilbE
Mg, JCER T AE L i T B
MK, S r&Le i L NG BlikiEs,
M B E AR, 3) MFHMEM, T8
RS R RIEAR X,

22 BEERATFURHEE

ESa B P, B TRIBMREN, MR
ARRREREBU L& SRS S
SRR SRR A BRI ELTl
WATH S, WEIRE 2 A05ESN Y B AR R R A
BBV (HE 9),

JIRBE RN TG KRR, N
10°-80° & fu) 5 10° BUTL 37— JCHEAMESY = o) ik
. BEFHE SRARRORAMA—EEEY
P LR b, NAEIHIE, BT
1 B A (0] 8% 10 om R AT k(P8 2 B3
*M ), HOICEKAE AR R T AR
REARFENAM. P4 ST R BKPPEAR
PR AEM B 2N B, M T AR PR AEE,
WMAT 500, HRAEFORALGTE, BIg
SRS AR R A 8.



374 - S N HiH

~
L3
-1
1
1

[nd
=3

G
}
s
b
8

(=]
I
,?
H

o
w
il i
i
S LI
Vo
L, -
t
1
S
L II |

__________________

Flux Rate per Source Particle /x1077
1
I}

o
=
1
H

L I " & i
107 10°
Energy / MeV

Energy / MeV

w
n
J
4
]
:

.....

N [ ] w
(=] w (=]
NE
8889
st
2
§888
[
S I
P ]
i

- -

[SEERTY
Py

S

g ;

FL VIR B,

o
w

Flux Rate per Source Particle /x107%

e
=

1
Energy / MeV

10°

B3 FUEEIE(D100-0200)LL(2)10°. (b) 45°, (c) T0°Hif TR AR, BRI TER
Fig.3 Photon flux outside the bio-shield with $100—200 ducts in the wall at (a)10°, (b) 45° and (c) 70° angles.
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Fig.4 Changes in equivalent dose rate with the duct angle,
outside the wall embedded with the duct.
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Fig.5 Distribution of equivalent dose rate outside the wall embedded with 50° (a) or 60° (b) ducts.
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Fig.6 Changes in equivalent dose rate on axis of a 55° duct
embedded in the wall.
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Radiation field calculation outside the duct-embedded shielding

wall of an E-beam irradiator

SHANG Jing LI Weimin
( National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China )

Abstract Duct-embedded shielding walls of an electron beam irradiator may weaken the shielding effect locally. In
order to evaluate how this happens to the E-beam irradiator, the radiation dose distribution outside the duct-embedded
walls and on the pipes axis were simulated by the Monte Carlo code of MCNP, The simulation results show that with
increasing duct angles to the wall, the photon energy spectrum softens and the radiation dose reduces generally, but at
the angles exceeding 50°, the radiation doses are not in apparent decreases. In addition, the duct diameter is an
important factor for the radiation shielding. Based on the simulation, suggestions are given for reference of shielding
designs of cable irradiation facilities.
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