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Sv/h

Ba/g
24 25
[31[4]
MCNP
200 m
134Cs 137Cs
5 cm
100 cm
| 1.1
1.1
[5]
30 cmx
30 cm
d (g/cm?2)
exp(—d/p)
B 1/e
[31[4] 1.2 2.0g/cmz2
26 4 134Cs/137Cs

0.38

Bg/cm?

g/cmz2

D F

11 1.1 11.2

(1)
JIS L 1919 [6]

10 cmx 10 cm
A 10 g
ICI
60 20

50%

(2)
A C
0.2 kg/cmz2
70 kg
5 120



3

10g 1.3
0.2 kg/cmz2
1.1
1.2 5,000 500
50%
3
3 4
(4)
D
E F 5cm
3)
100 ¢
10 1.2
11.4
3 1.5
60 80 kg
3 4
160 cm2
3.

®)

10



Ge

NEXCO

1 uSv/h

1.1

11

1.1

TCS-161
C.
1.
24 9
[3]
100 cm
1.0 uSv/h

28.2 Bg/cm? 134Cs 11.5 Bg/cm?

137Cs 16.7 Bg/cm?
1.2 g/lcmz2
23.5 Bqg/g
1.2 g/cmz2
134Cs 1 Bg/cm? 0.051 uSv/h
137Cs 1 Bg/cm? 0.019 uSv/h
134Cs  137Cs

0.90 (= 0.051 x 11.5 +
0.019 x 16.7) uSv/h



25 6
2.06 g/cm?

5 cm 100 cm

500 Bqg/g 50 Baq/kg

134Cs 137Cs 26
4 0.38
5cm
5 cm
1.5
30
cm 5cm
5 uSv/h 30

cm

12

1.2 g/lem?2

2.
(1)

11.3

1 mg/cm?
mg/cm?
[7]
2

1.4
(3)

1.5
20 mg/cm?2 (1)

0.5 13 mg/em?2 [8]
0.3 28 mg/cm2 [9]

(4)
11.6
D E
F
30 mg/cm?2
50 mg/cm?2

11.6
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(6))
1.7
2,000 4,000 mg/cm?
11.4
450 1,100
mg/cm?
50 mg/cm?
5000 500
3.
1.4 1.5
1.2 1.4

320 400

cm?
100 cm?2 10 cmX 10 cm
(1)
II1.2
20 Ba/g
120 380 Bq
0.37 0.96 Bg/cm?2
10 Bq 0.1
Bg/cm?
2)
I1L.3
190 24 2,050
Bq

5.1 Bg/cm?
0.1 Bg/cm?

1.9 Bg/cm?2
40 Bq/cm?
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Ba/g
(3)

590 Bq

Bg/cm?

100 cm?

10 mg/cm?2

140 Bq/g

140 Bq/g

22

14 Bq/g
I1I.4
3,600 1,300
I1m
36 Bg/cm? 4.1
1.5 Bg/cm?
1.4 Bg/cm?
I1.6 X
33
81 Ba/g

15

30 cm

5cm

5 uSv/h
5 uSv/h
500 Bqg/g
100 Bg/g

5 uSv/h

26 4
0.38

134(Cg

[10]

500 Bq/g

1 uSv/h

134(Cg/137Cg

137Cg

I.6



11.6
500 Bq/g 100 Bqg/g

A B D E 500 Ba/g
10 30 mg/cm? 500 80 mg/cm?
Ba/g 5
15 Bg/cm?
C F
100 Bq/g
400 mg/cm?
50 mg/cm?2 500 Bq/g 3.
25 Bg/cm?
500 Bq/g
40
Bg/cm?2

30 mg/cm? I1.8
1.7
11.8
500 Bq/g 100 Bq/g
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I11.6
1,000 mg/cm?
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mg/cm?

Bg/cm?2

111.6

Ba/g

100 500 g/em?

500 Bqlg

10

Bg/cm?

100

I1.4 I11.5
E.
(1
11.7 2
200 300 (3)
(1)
30 cm
5cm
Ba/g 5 uSv/h
g/cm? 500 Bqg/g 26 4
500 Bq/g 100  (2)
15
30 50% 10 30 mg/cm?2
I1.8 500 Bq/g
15
500 mg/cm?
100 Bq/g
40
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MCNP-4C3

200m  x 30 cm —
1.6 g/cm3 200 m 1.2 mg/cm3 zoom s, zoomnan
134Cs 137Cs (>200m¢v5>g'l')cm doep) (corrta?n?:;:dson)
// e ﬁL*f —
Scm 100cm F5 - <>
ICRP Publ. 74 — L1
A2l
1.1 Y
30 cmx
30 cmx 50 m
(Rs) 5,10, 15, 25, 50, 100 m (Ls) 10, 20, 30, 50,
100 cm 200 m 100, 200 cm 50 m
*1 *1
(B) 1.2 1.6 (B) 1.2 g/em? Ds) 1 3
2.0 g/cm? 5 cm
50 Bg/kg =500Bqg/g *2 50 Bag/kg =500 Bg/g
%3%{% EéHﬁ%
[r— Y
*1 d g/lcm2 exp(—d/p) B
lle =1/2.72
*2 Bg/cm? glcm? X Ba/g
50 Bqg/kg
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(uSv/h)

(uSvih)

20

15

10

20

20

10

20
(a) () S S S
_____________________________________ —_ H=5cm ———Rs= 200 m (Infinite)
1 ——= Rs= 200 m (Infinite) < 15 —@— Rs=100 cm
H= 100 cm —@— Rs=100cm A —A— Rs=50cm
—A— Rs=50cm =% —v— Rs=25cm
—~v— Rs=25cm ~ —m— Rs=15cm
4 —— Rs=15cm
% | ! "
0 200 400 600 800 1000 0 200 400 600 800 1000
(cm) (em)
1.2 100 cm 5cm
500 Ba/g 26 4
20
(a) L_(b)
. = & & & ———- Model 1
1 = ———- Model 1 S 159 ® H=5cm Rs = 200 m (Infinite)
H= 100 cm Rs =200 m (Infinite) n ® Model 2
° ® Model 2 2
. B
1 10 4
¢ ' gt .
° Ell
| . W |
* . o%
° °
[} * o o ° b
; ; v T " 0 : . " r :
-200 0 200 400 600 800 1000 -200 0 200 400 600 800 1000
WRRBEEE OEFELD DKTF R (cm) RIREEE DBEFEND DIKF BERE (cm)
1.3 100 cm 5cm
500 Ba/g 26 4
(a) —e— Lg=50m, Dg=5cm —eo— L& 50 m, Dg=5cm
—a— Lg=50m, Dg=1cm - —4A— Lg=50m, Dg=1cm
4 100 cm v Lg=30cm, Dg=5cm < —v— Lg=30cm, Dg=5cm
—o— Lg=30cm, Dg=1cm U>) —0— Lg=30cm, Dg=1cm
£
4 —>
100 cm]
; 5 —>
""""" 5cm C"‘Iﬂ:m
1 30cm $DS lcm_ms
‘m : ] o & ! o
0 100 200 300 400 500 200 300 400 500
(cm) (cm)
1.4 100 cm 5cm
500 Ba/g 26 4
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500 Bq/g

5.5 -
5.0 -
45 1
4.0

30 cm

I.6

500 Ba/g

1.2 g/lcm?

5 cm
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cm?2 g/cmz2
OHASU Corporation EX324G 0.1 mg
EX6202G 0.01 g
1.1 1.2
1.1
A C D E F
10cmx 10cm | 10cmx 10cm | 10cmx 10cm
1.2 "1
2 mm 2 3.5% 3.6% | 04% | 0.7% 7.3% | 8.7
0.85 2mm 13.2% | 7.2% | 8.1 6.7% | 18.7% | 18.1%
0.25 0.85mm 44.3% | 30.3% | 67.2% | 72.0% | 59.4% | 59.7%
0.075 0.25 mm 28.3% | 36.8% | 19.8% | 16.9% | 13.9% | 13.0%
0.075mm 10.7% | 22.1% | 45% | 3.7% | 0.7% 0.5%
50% mm 0.36 0.20 0.34 0.38 0.51 0.54
3 63.1 43.5 24.0 22.6 11.6 115
(39%) | (30%) | (19%) | (18%) | (10%) | (10%)
*1
*2
*3 W S W/Sx 100 I(W+S)x
100(%)
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Q) JIS L1919 1.2
10g ICI 60
20
(2) 0.2 kg/cmz 70 kg

11.2

24



()
IL.3

1.4 1.5
cm?2
G H | dJ
265 | 180 | — — | 210
27.0 | 190 | 210 | 190 | —
280 | — — 220 —
)J
111
G H | J
11.3

II.5

25



I1.3 A 3
*1 40% 50% 20% 10%
(mg/cm?) | 0.76 + 0.06 11+1.4 0.99+0.07 | 0.93+0.07
*1
I1.4
(mg/cm?)
A B C
5 0.4+ 0.2 (3) 1.6+0.3 (3) 0.2+0.1(3)
60 36% 1.2+0.2 (3) 3.2+ 0.3 (3) 0.2+0.1(3)
120 1.6+ 0.3(3) 2.8+0.4(3) 0.1+0.1(3)
1.5
*1 vy (mg/cm?)
(g A B C
10 <10% 2.3+0.1(3) | 22+0.2(13) |0.57+0.12(3)
10 36% 7.0+ 2.4 (9) 6.4+ 0.4 (9 1.4+ 0.3 (6)
*3 10 47% | 9.9+22(12) | 12+35(12) | 19+2.0012)
- 5g
*2
*3 12+2.3 (6) 13+ 7.7 (6)
1.6
" (mg/cm?2)
D E F
<10% 8.4+0.7(3) 12+2.9 (3) 0.80 + 0.23 (3)
36% 11 + 2.5 (6) *2 12+ 1.4 (6) 0.46 + 0.02 (6)
47% 29+6.6 (12) 30+1.4(9) 31+9.2(9)
*1
*2 0.85 mm 0.85 mm D

8.6+1.8(3) 5.8+1.0(3) mg/cm?
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I1.7

(a) 5,000
(mg/cm?2)
*1 G 41+1.5 22+ 11 — — —
H 8.6+0.4 7.3+0.9 — — —
| 60+ 12 42 + 12 — — —
*2 G 310+20 | 130+ 1511 — — —
H 340 £ 17 98+ 1711 — — —
I 350+ 7.7 190+ 17 11 — — —
*3 G 250+ 13 180+ 3.9 86+ 3.8 — —
I 220 + 24 150 £ 12 85+ 16 — —
*4 G 28 +5.1 20+ 3.1 — — —
1 25+ 3.5 18+ 4.2 — — —
*5 H 340 £ 28 120+ 0.7 — — —
I 710 £ 63 280 + 64 — — —
6 H 650 + 42 470 + 62 310+ 83 76+ 13 15+ 8.3
1 360 £41 210+ 49 140 + 37 39+ 16 18+ 11
7 G 380+ 0.5 200 £ 15 120+ 13 — 35+£5.1712
I 500 + 44 250 + 21 160+ 18 — 59 + 1.0 *12
5 H 59=+0.1 3.5+£0.6 — — —
I 59+ 1.0 13+4.4 — — —
*8 G 210+ 4.2 21+0.8 — — —
G 200+ 8.9 10+1.3 — — —
I 140+ 6.1 5.0+4.0 — — —
1 200+ 0.6 83+0.1 — — —
9 G 2300 + 140 970 + 55 540 £ 15 150 + 31 17+4.5
G 2400 + 32 670 £ 57 370 + 42 220 £ 11 56+ 18
I 3100 + 180 500 + 30 300 £ 22 32+4.0 7.0+£0.1
1 2700 £ 200 | 1100+ 150 | 500+4.5 | 200+ 90 33+ 12
*10 H 120 + 26 100 + 32 — — —
I 190 + 31 81 +23 — — —
*1 6 15.5 mm
2 80.0 mm 41.5mm
*3 7 12.5 mm
4 9 12.5 mm
*5 43.5 mm
*6 12.5 mm
i 13.5 mm
*8 5 12.5 mm
*9 12.5 mm
*10 2 3 35.5 mm
11 7 H
9.2+23 13+4.4 27+15mg/cm?
*12 7 G I

9.2+ 1.1 16+ 2.0 mg/cm?
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II.7

(b) 500
(mg/cm?2)
*1 H 83+7.3 3.7+1.9 — — —
I 23+5.1 15+ 3.8 — — —
2 H 280 + 27 100 £ 137 — — —
I 230 £+ 40 78+ 377 — — —
*3 G 150 + 56 10+ 2.7 — — —
G 93+13 3.8+0.2 — — —
I 110+ 15 49+1.6 — — —
I 140+ 1.8 42+1.2 — — —
4 G 2800 +£410 | 580+ 110 280 + 63 150 + 42 37+ 17
G 3500 £ 19 640 + 210 320+ 98 190 £ 87 50 + 45
I 3900 + 90 450 + 110 310+ 72 44 £ 9.0 4.7+4.1
1 2000 + 89 790 £ 120 260 + 20 150 + 25 58 + 17
*1 5 6 15.5 mm
2 80.0 mm 41.5 mm
*3 12.5 mm
*4 12.5 mm
*5 7 I

6.6+1.6 10=+4.9 mg/cm?
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4000 T

. (a) 5,000
(\T\ 3000 _; -
e F -
S 2000 |
B’ 1500 + -
c I
N
1000 | I
500 | I
i 1<=— 40 Bg/cm?
(100 Ba/g
T=— 40 Bg/cm®
0 ~ (500 Bqg/g
4000
i (b) 500 ;
—~ 3000 { —A— ?()3) b
- I A 1
5 20004 Al Eg | ;
D 1500 - : -
e L
S
1000 1 I
500 | I
I {<=— 40 Bg/cm?®
(100 Ba/g
J<=— 40 Bg/cm®
0 (500 Bq/g
11.8 5000 500
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PGT P
Ge IGC-10200 4.7 cm
X 3.65 cm 57.4 cm3
12%
PGT RG11B/C
Aptec FP-6300B
Amptek MCA 8000D
FitzPeaks 3.71
10 cm
1.2
4.6cm
137Cs Amersham
X.245 26 3 21 (£6%)
kBq
I1.1
137Cg
(0,0
1.3 (0,0)
1.0
H

31

102

H —Oo— Cal. (H=0cm)
(H=0) ® Exp.(H=0cm)
¢ —0O— Cal. (H=10 cm)
m Exp. (H=10cm)
| —— Cal. (H=20 cm)
"R e Exp. (H=20cm)
10° 4 Ge
(H=10cm)
(H=20cm)
104 T T T T T T T
00 20 40 60 80 100 120 14.0 16.0
Ge (cm)
III.1 137Cg

0671 6x 6x H
" B RPP (20°20*H), p=0.3
B RPP (10*10*H), p=0.3
0.5 1 L B RPP (8*8*H), p=0.3
i O RPP (6%6*H), p=0.3
= O SQ(20%20*H), p=0.3
0.4 - &
m 20%x 20
N . = x H
0.3 4
\ o
/ o
™ o
0.2 1 ] o
H (cm) "
0.1

20 40 60 80 100 120 140 160
(cm)

I11.3

RPP 0.3

SQ



II1.1

(uSv/h) (Ba/g)
" 6 0.2 (4) D) @)
v 3 03 1 15 26* A) (D) (H)
vy 15 1 2 1.2 2276 *7 @
- 5 3 6 33 1406 *8 @
"1 3,900 m?
25 11
*2 40 mx 2.5 m
26 1
*3 26 11
*t NEXCO 25 11

*5

*6
*7

*8

1 puSv/h

II1.5

I11.4
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II1.2

(Bg) (Bg/cm?)
*1 *2 (Ba/g)
1 1.3+0.5 — — 0.003 —
2 45+1.4|3.1+£08|20+05| 0.045 0.010 0.005 —
3 7.14+1.3|54+0.7(4.7+£0.7| 0.071 0.017 0.012 —
4 41+15|34+£05|36+0.6| 0.041 0.011 0.009 —
5 3.7+1.1|1.7+05|1.2+0.6| 0.037 0.005 0.003 —
6 9.3+1.3|26+0.5|21+05| 0.093 0.008 0.005 —
7 2.8+1.09.8+0.7|55+0.6| 0.028 0.031 0.014 —
8 36+1.1|10+0.7 |44+06| 0.036 0.031 0.011 —
9 53+£0.6|5.1+0.6 — 0.017 0.013 —
10 — 120+ 2.1 — — 0.37 — 21 %3
11 — 200+ 2.5 — — 0.62 — 26 *3
12 ( — — 38012 — — 0.96 1873
13 — — 290 + 11 — — 0.73 1573
14 — — 7.1+0.4 — — 0.018 0.44
15 "4 — — 2.6 +0.4 — — 0.007 0.45
16 — — 1.0+ 0.2 — — 0.003 0.33
1 1,200 13,500 3,400 5,000 500 5,000
500 5,000
*2 100 cm?2 =10cmx 10 cm
3 3 10 37 Ba/g
*4 II 0.076 pSv/h
Nal(T1)
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I11.3

(Bg) (Bg/cm?)
- v . ) (Ba/g)
1 72+09]116+£04| 170+ 3 0.072 0.005 0.41 1.5
2 14+1 |5.9+0.6|540+19 0.14 0.019 1.3 14
3 3.0£0.6|3.6+0.5(2050+37| 0.030 0.011 5.1 10
4 51+2 |5.6+0.6 {1100+ 26 0.51 0.018 2.8 22
5 19+1 |7.4+£0.6|1500+29| 0.19 0.023 3.8 22
6 22+2 |26+05| 256+£2 0.22 0.008 0.063 8.7
7 41+2 |1 94+1.0|420+15 0.41 0.029 1.1 10
8 31+2 |3.0+0.5]260+12 0.31 0.009 0.65 16
9 190+8 | 24+1.0 88+6 1.9 0.076 0.22 8.3
10 33+2 |5.1+0.6|360+15 0.33 0.016 0.91 2.6
11 12+1 |15+£04| 100+8 0.12 0.005 0.26 3.0
12 15+1 |3.1+05| 57+4 0.15 0.010 0.14 1.2
13 15+1 |1.1+£03| 23+1 0.15 0.003 0.057 9.0
14 11+1 |2.1+0.4|250+12 0.11 0.006 0.61 5.5
15 12+1 |2.0+£05| 120+ 7 0.12 0.006 0.30 6.5
*1
2 11,000 16,000 5,000 13,000 8,000 16,000
*3
1 4

*4

100 cm?

=10cmx 10 cm
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*1

*2

*3

*4

I11.4

(Bg) (Bg/cm?)
%1 *9 *3 £ (Bq/g)
1800 +41 | 670+ 14 18 2.1
1 590+9 1.5 140
3600 + 36 | 1300+ 20 36 4.1
1200+ 29 | 330+ 11 12 1.0
2 270+ 8 0.67 74
1800+40 | 180+8 18 0.56
880+21 | 670+15 8.8 2.1
3 240+ 6 0.60 33
540+ 18 | 460 +12 5.4 1.4
330+ 14 100+ 6 3.3 0.31
4 220+ 2 0.56 110
590+ 17 | 660+ 15 5.9 2.1
1600+ 37| 730+ 15 16 2.3
5 150+ 6 0.37 48
820+ 27 | 1200 £ 23 8.2 3.8
1 2
1 1
5,500 13,000 9,700
100 cm2 =10cmx 10 cm
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IIL.5

26 22 140
(Bq/g)
(Bg/cm?)
(mg/cm?)
30 0.78 0.62 0.66 0.075 "1 4.2 4,171
1,000 26 0.96 22 140 1.5
*1
I11.6
40 Bg/cm?
(Bq/cm?)
(mg/cm?2) 500 Bq/g 100 Bq/g
12 54 27 5
13 49 24 5
1 280 140 28
2 98 49 10
3 500 250 50
4 120 62 12
5 170 86 17
6 7 4 1
7 100 51 10
8 40 20 4
9 27 13 3
10 360 180 36
11 87 43 9
12 120 62 12
13 6 3 1
14 110 56 11
15 50 23 5
1 11 5 1
2 9 4 1
3 18 9 2
4 5 3 1
5 8 4 1
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