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Investigation on Bulk Shielding Calculations for

the 8 GeV Synchrotron Radiation Facility (I)
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Japan Atomic Energy Research Institute
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(Received July 14, 1989)

Bulk shielding calculations for the 8 GeV Synchrotron Radiation
Facility in Japan are carried out for its building design. Forward and
lateral calculations are performed separately. The former is based on
Swanson's formulae for radiation sources of photon and muon and the latter
based on Jenkins' formulae for photon and neutren. Ordinary and heavy
concretes, iron, lead and earth are supposed to be applied to shields in
forms of single-and/or double-layers. Calculations show almost all

shields of the facility can be less than 2.0 m in depth.
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%
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Eovy)— ~EHE
§y Eovs -~ {(Xcm)
F LA BAOHEEYMBEERONTEFigl3~ 1B RT. A0 S LB ERER
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5) Hmo vy )~ (120em) + #(Xcem)
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PRk 2i8iE b,
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Table 1 Muon Range at 7 and 10 GeV for Accelerator
Shielding Materials®

Material R (e em?) R Cem)
7 GeV 10 GeV 7 GeV 10 GeV
Lead 4857 6696 428 590
Iron | 3968 5522 | 508 708
Aluminum | 3679 5182 1363 1919
H. Conc. 3650 ! 5084 986 1374
0. Conc. 3324 4624 1445 2010
Soil 3409 4751 2622 3655

Table 2 Radiation Length for Accelerater Shielding

Materials ¥

Radiation length Density

Material

g /tm? cm g cm®
Lead 6.3688 0.56 11.350
Iron 13.8389 1.76 7.874
Aluminuam 240111 8.90 2.699
H. Concrete 26.71 7.35 3.5
0. Concrete 2571 10.9 2.35

{Heavy concrete scaled by density)
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Table 3 Attenuation Length of Photon and Neutron
for Accelerator Shielding Materials
o Attenuation length fg/cnlL
Material Aleff) L [ cm ]
(g A CIT )
% {photon) A Ay iy
Lead 207.2 11.3 - Sl RS =0T
e - ' 2.1 22.7 10.0 18.3
I E5.g 78 34 114 53 a7
ron ' ' 4.4 14.6 6.8 12.3
HC 05 & 57 46 128 34 62
. .5 ) - e B .
one 123 34.6 9.2 168
o.C 910 04 44 120 30 b5
-one ' ' 18.3 50.0 12.5 22.9
4 204 |3 52 119 30 Hd
Sel | : 40.0 90.0 22.3 10.8
Table 4 Lists of Fali-off Correction Table 5 Beam Loss ASSumptions
Factors f. and f,
R i == HakH &
[ f,
Beam energy (GeV) { 2 LUy
8 1.0 1.0 BfBEFI -4 100 %
- A RO LR 50 %
1.5 0.64 0.76
[ v obaow]
0.25 0.052 0.17 AHE (AH B 100%
ANEHES LA Ok ) 20 %
[ Abb—=20 ]
AEFTER CAHR) 100%
AFTE LA (A B 10%
ASE LA (FEED 100%
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Table & Beam Parameters for the Electron, Positron Convertor
2 P A - 4 IS
£ - 40 EE G 100 %
= AN T 5o F - 0.26 GeV
B OA S PH E R 10000 mA
¥ A 0.01 us
Boar L AW 60 Hz
B - 4 Bk 3.75 ®10%? e s
€= & HY A A S 1500 W
Table 7 Beam PCaramelers for the Main Linac
A T B0 e 0B R TDESOHE
A = o o < 50 % 50 %
BRI F - 1.6 GeV 1.5 GeV
RANREER 100 mA 10 mA
2N AN 1 us 0.01 s
MR L E B 0.5 Hz 60 Hz
BT Y - AR 1.6 x 10 e s 1.9 x10'° e.s
NIk - 37.5 W 4.5 W
Table 8 Beam Parameters for the Synchrotron
R R S ETOBEDE WEFOREOME |
Al B- sz 100 % 100 %
B BT R F-— 1.5 GeV 1.5 GeV
Bl pAemER 100 mA 10 mA
;\ 22 AR _ 1 wus 0.01 s
g | HRE LK .5 Hz 60 Hz
| BF £ — LEE=R 3.2 x10'" e s 3.8 x10'" e s
T - sl HAE 75 W 9 W !
é E— iR K E S 20 %
IR FREE T 8 GeV
Ly & R ZRBE &8 10 mA
M 1 us
moEE L 0.5 Hz
l% BEY - L HERE 6.2b X10° e/s
e - sl AEK 8 W
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Table 9 Beam Parameters for the Storage Ring
s 4 - s | wEoBACE | BETFOELOM |
Al e - LRKH G 100 % 100 %
Ml grxinrs- 8 Gev 8 Gev
R RLEER 30 mA 1 mA
K 2N A NS 1 s 0.01 nis
5 B LR 0.5 Hz 8 /R 10 £
B | ETE - LfELFR 9.4 xX10'°% e/s ! 5x107 e s
| -l AEE 120 W 6.4 x107% W
g}’; - LR S 10 %
5; BRI oL E - 8 GeV
B RS 30 mA
2 A 1 us
| R LR 0.5 Hz
i | EF - L HAR 9.4 X10 ° e /s
B o — i HiEE 12 W
B s EBRES 100 %
RIS NEE DL 8 Gev
& EE R 3 100 mA
| o Er R b s
B A 1¢ hr
B BT E - afHKAE 8.7 %107 e/s
0.11 W

- s HAEK

| e il d 5iFR

Table 10 Parameters Used for Gas
Bremsstrahtung Calculation
DD A S T A A A A VA
]
Z 10 10
p (Torr) 10°°¢ 10°°
T (7K 283 239
I Cem) 1200 1500
1 (A 0.01 0.1
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