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Fig. 1

WATER

NORMAL CONCRETE
SHIELDING

ACCELERATOR TUNNEL

INCIDENT
PROTON
Ep > TARGET
E, Target | d | Steone) | Hmp X AE (H0) | Be ka
(Gev) ((;:) Y fem) | (starsem) 1 (Sv) (Hm /3) (GeY em3) | (Sv) (HrpHr)

14 -

10 5% 200 102 | 28E-8 217E-15 | 77E-8 30E-& 24E-15 0.90
140 | 7.8E-9 624E-16 | 8B0E-8 76E-10 6.1E-16 1.03
188 | 1.6E-9 141E-i6 | 88E-38 1L.7E- 10 14E-16 1.04
236 | 61 E-10 338E-17 | S.5E-8 3.0E-11 24E-17 1,41

25 5x200 102 | 67E-8 451E-15 | 67E-8 6OE-9 48E-15 .94
140 | 1.7E-8 130E-15 [ 76E-8 16E-9 13E-15 1.01
188 | 5.1E-9 204E-16 | 58E-8 43E-10 34E-16 0.85
236 | 13E-© JO3E-17 [ S4E-8 9.7E-11 78E-17 0.91

100 7.5%x200 3102 | 17E-7 i.37E-14| 81E-38 1.6E-8 1.3E-14 1.07
140 | 53E-8 394E-15| 74E-8 S53E-9 42E-15 0.93
188 | 13E-38 891E-16| 69E-8 LLIE-9 88E-16 1.01
236 | 44E-9 2I13E-16| 48E-8 3.2E-10 26E-16 0.83
300 7.5%x200 | 102 | 39E-7 330E-14| 85E-8 44E-8 35E-14 0.94
140 | 13E-7 948E-15( 73E-8 14E-8 1.1E-14 0.85
188 | 39E-8 2J4E-15| 55E-8 33E-9 28E-15 0.77
236 | 8B1E-9 SI3E-15| 63E-8 71E-10 STE-16 0.9¢
800 7.5%x300 | 102 [ 93E-7 722E-14| 78E-8 1.0E-7 80E-14 0.90
140 | 29E-7 208E-14 | 7.2E-8 27E-8 22E-14 0.96
188 | 90E-8 470E-15| 52E-8 70E-9 S.6E-13 0.84
236 | 20E-8 1.I3E-15] S6E-8 1.5E-% 12E-15 0.94

Table |  Summary of the FLUKA calculations. S: Star density in stars erm-3, Hyp: Dose equivalent in Sv calculated from
Tesch and Dinter's eguation in ref. 8., ki: Ratio of Hyp 10 §, AE: Energy density in water region, Hpp: Dose
equivalent calcalated from energy density AE, kot Ratio of Hyp o He.
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Fig. 4b
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Fig. 4d
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KEK Report 88-4 SHIELDING CALCULATIONS USING FLUKA C. YAMAGUCH! et al.
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