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1  

1.1  

̔Ҭ ף ̂ ̃ ᶏ SIMM-01

 

̔ қ 8-01-02   

̔  

ᵝ̔Ҭ ף  

ῤ ̔Ҭ ף Ҋץ̂ ñ ף ò̃ ῤ

ῒ ̂ 400MeV/ŭ ̔SIMM-01̆ I

̃ ῤ X Ἕ ̂DR̃̂

150kV̆ 1000mĂ III ̃ ̂ ̃ȁ

Ȃ ̂ ̃ ҹ 2 ̆ X

Ἕ ̂DR̃ 40 Ȃ ֟ ȁ ̂

ᵝ ̃ ҹ ף ̆ ᶏ ҹ ᵝȂ ȁ ⱴ

̂ ῀ ̃ȁ ῀ ȁ ⱴ ̂Һⱴ ̃ȁ

Ȃ 

Ḡ ̔ Ḡ 50 ҆ᾝ̕ ̂ ̃

Ḡ 750҆̆Һ ԍ ת ҍ Ȃ 

1.2  ’ 

1.2.1 ᵝ ’ 

1.2.1.1 ᵝ  ׃
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Ҭ ף ̂Ԋҙ ᵝ ֲ ӥ ᴆ 1̃ᵝԍ ῌ

῏ 509 ̆⇔ ԍ 1957 ̆ Ҭ

ҙ ⇔ ѿ Ȃ ף ѿ ץ

῏ ֜ ҹҺ ̆ ⱴ

ҍ ̆ ╠ ԅ

ȁ ѿ ↓ ̆ ҕ ҉ ԅ 25 ̆ ԅ

ȁ ᴋⱵ̆ ԅѿ ΐ ᾢ Ȃ 2019

̆῍ 197 ȁ ҉ץ ꞉̆ῒҬ ꞉ 18 ȂҺ

ᾢ 7 ῀ ῃ ȁῃ ȁῃ ῃ

̕ñ ̂ ̃ ȁ

└ ò͂ 60 ñ⇔ Ҭ 60 ò̕ ȁ‛ Ữ

̂CSR̃ ȁⱴ ꜚ ̂ADS̃῏ ῀ Ҭ

40 Ȃ 

1.2.1.2 ≠  

1.2.1.2.1  

ᵝ ף ῃ ̂

[00298]̆ ᴆ 2̃̆ 2028 12 31 Ȃ ̔

ᶏ IȁIIȁIII ̕ᶏ IȁIIIȁIVȁV ̕ᶏ

̆Ә ᵬ Ȃ 

1.2.1.2.2 Ḡ ’ 
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 1-1 ’ 

 
  ≢  ꜚ  ᵬ  ’ ’ 

1 
Ҭ ᾝ Ғ ⱴ

ŵ
 

└  1 ᶏ  ѿ  
[2021]14

 
 

2 X X-RAD225 III ת  1 ᶏ  1 103   Ҍ  

3 ⱳ  └ III  1 ᶏ    Ҍ  

4 ᵞ ⱴ  └ II  1 ᶏ  ѿ  
ῌ [2022]05

  

5 ꜚ X    1 ᶏ  Ҭ   Ҍ  

6 CT  

Somatom 

Sensation 

Open 

 1 ᶏ  
Ҭ

CT  
 Ҍ  

7 
ῌ ⱴ ‛

Ữ 
└  1 ᶏ  

ῌ ⱴ

 
₱[1999]55  

[2007]

02  

8 
320kV

 
└  1 ᶏ  6 1 116   Ҍ  



4 

 

9 
ⱴ

 
DQ-10/100 II  2 ᶏ  

ῌ Ҭ

ף

⇔ ⇔ҙ  

[2021]9   

̔ŵ 25MeV ⱴ ҹҬ ᾝ Ғ ⱴ ̆ Ḡ ῃȂ 

 

 1-2 ’ 

  ≢ ̂ ᾥ̃×  ꜚ  

1 Th-232  7.4E+7 ᶏ  

2 Sr/Y  1E+12 ᶏ  

3 Sr-90(Y-90)  7.4E+8 ᶏ  

4 Sr-90(Y-90)  1.68E+4 ᶏ  

5 Ra-226/Be  2.86E+5 ᶏ  

6 Ra-226/Be  6.7E+5 ᶏ  

7 Ra-226  1.78E+8 ᶏ  

8 Pu-239/Be  1.84E+7 ᶏ  

9 Pu-239  6E+10 ᶏ  

10 Pu-239  1.83E+5 ᶏ  

11 Pu-238  1.5E+9 ᶏ  

12 Pu-238  3.7E+9 ᶏ  

13 Pu-238  1.85E+8 ᶏ  
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  ≢ ̂ ᾥ̃×  ꜚ  

14 Na-22  3.7E+7 ᶏ  

15 Fe-55  1.85E+8 ᶏ  

16 Fe-55  1.85E+6 ᶏ  

17 Fe-55  7.04E+8 ᶏ  

18 Fe-55  4.44E+7 ᶏ  

19 Fe-55  2.93E+8 ᶏ  

20 Fe-55  3.7E+8 ᶏ  

21 Eu-152  7E+10 ᶏ  

22 Eu-152  7E+8 ᶏ  

23 Cs-137  1E+11 ᶏ  

24 Cs-137  1E+9 ᶏ  

25 Cs-137  1E+5 ᶏ  

26 Cs-137  1.02E+5 ᶏ  

27 Cs-137  1.05E+5 ᶏ  

28 Cs-137  6.63E+4 ᶏ  

29 Cs-137  7.4E+11 ᶏ  

30 Cs-137  1.05E+5 ᶏ  
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  ≢ ̂ ᾥ̃×  ꜚ  

31 Cs-137  4.05E+6 ᶏ  

32 Cs-137  4.4E+8 ᶏ  

33 Cs-137  1.34E+5 ᶏ  

34 Cs-137  6.63E+4 ᶏ  

35 Cs-137  8.5E+4 ᶏ  

36 Cs-137  7.4E+11 ᶏ  

37 Cs-137  2.22E+10 ᶏ  

38 Cs-137  3.7E+8 ᶏ  

39 Co-60  2.22E+14 ᶏ  

40 Co-60  4E+10 ᶏ  

41 Co-60  1.41E+10 ᶏ  

42 Co-60  1.17E+6 ᶏ  

43 Co-60  3.7E+10 ᶏ  

44 Co-57  1.8E+9 ᶏ  

45 Cf-252  3E+10 ᶏ  

46 Cf-252  7.91E+5 ᶏ  

47 Cf-252  8.96E+6 ᶏ  
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  ≢ ̂ ᾥ̃×  ꜚ  

48 Cf-252  3.71E+4 ᶏ  

49 Bi-207  1.8E+5 ᶏ  

50 Am-241/Be  3.7E+11 ᶏ  

51 Am-241/Be  5.5E+9 ᶏ  

52 Am-241/Be  1.3E+5 ᶏ  

53 Am-241  9.6E+8 ᶏ  

54 Am-241  8E+10 ᶏ  

55 Am-241  2.53E+5 ᶏ  

56 Am-241  5.49E+4 ᶏ  

57 Am-241  5.9E+4 ᶏ  

58 Am-241  7.44E+4 ᶏ  

59 Am-241  3.31E+4 ᶏ  

60 Am-241  4.8E+8 ᶏ  

61 Am-241  3.83E+4 ᶏ  

62 Am-241  1.85E+11 ᶏ  

63 Th-228  1E+5 ᶏ  

64 Gd-148  1E+5 ᶏ  
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  ≢ ̂ ᾥ̃×  ꜚ  

65 Ac-227  1E+5 ᶏ  

 

 1-3 ’ 

   
ᵬ ̂

̃ 
̂ ̃ ᶏ  

1 Gd-151 

Ә  

7.4E+6 1.08E+8 

̔2

ѿ  

2 Cm-245 7.4E+8 1.08E+8 

3 Ta-182 3.7E+8 7.4E+7 

4 Nb-95 3.7E+8 7.4E+7 

5 Pu-238 7.4E+8 1.48E+6 

6 Pu-244 7.4E+8 1.48E+7 

7 Pu-242 7.4E+8 1.48E+6 

8 AM-243 7.4E+8 7.4E+8 

9 Cs-137 7.4E+5 1.08E+8 
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ᵬ ̂

̃ 
̂ ̃ ᶏ  

10 Cm-247 7.4E+7 1.08E+8 

11 Gd-148 7.4E+8 1.08E+8 

12 Sn-126 7.4E+7 1.08E+8 

13 Am-241 7.4E+8 1.08E+8 

14 Se-79 7.4E+5 1.08E+8 

15 U-233 7.4E+8 1.08E+8 

16 Pm-146 

Ә  

7.4E+6 1.08E+8 

̔2

ѿ  

17 Cs-135 7.4E+5 1.08E+8 

18 U-235 7.4E+5 1.08E+8 

19 Pu-239 7.4E+8 1.08E+8 

20 Eu-152 7.4E+7 1.08E+8 

21 Sm-151 7.4E+6 1.08E+8 
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ᵬ ̂

̃ 
̂ ̃ ᶏ  

22 Th-229 7.4E+5 1.08E+8 

23 U-238 7.4E+5 1.08E+8 

24 Th-232 7.4E+5 1.08E+8 

25 Np-237 7.4E+7 1.08E+8 

26 Zr-93 7.4E+5 1.08E+8 

27 Cm-248 7.4E+8 1.08E+8 

28 Cf-252 7.4E+8 1.08E+8 

29 Co-60 7.4E+7 1.08E+8 

30 Na-22 7.4E+6 1.08E+8 

31 I-229 7.4E+5 1.08E+8 

32 Tc-99 7.4E+5 1.08E+8 

33 Pd-107 7.4E+5 1.08E+8 
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ᵬ ̂

̃ 
̂ ̃ ᶏ  

34 Ta-179 3.7E+8 7.4E+7 
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1.2.1.3 ῃ  

1.2.1.3.1 ῃ  

ῃ ᴪ ף ῃ ᵬ ̆ ᴋ ᴪ

Һᴋ̆Һ ᴋ ᴪ◐Һᴋ̆ ᴪ ῃⱲῈ Һᴋȁ

ῃҍ Һᴋ ῒז ῏ ֲ ᴋȂ 

ῃⱲῈ ῃ ᴪ ̆ ῃ ῃ ᵬ

Ȃ 

ף Ύ ῃ ᴋ̆ῒ ӥ ᴆ 3Ȃ 

1.2.1.3.2 ῃ └  

Ҭ ף └ ԅȇҬ ף ῃ

ȈȁȇҬ ף Ԋ Ȉ ̆ └

ԅ └ ̆Һ ȇ̔ ᵬֲ ҍ Ȉȁȇҩֲ╕

Ȉȁȇⱴ ̆ ̆ ḱ ῃ Ⱳ Ȉȁȇⱴ

ῃ ᵬ Ȉȁȇⱴ ȁ ḱ Ȉȁȇⱴ ȈȂ 

1.2.1.3.3 ᵬֲ  

Ὲ ȇ ≠ ῃҍ Ȉ̂

Ὲ 2019 57 ̃̆ 2020 1 1 ̆ Ԋ׆ ꜚ ֲ ץ̆

ῃ ӥ⌠ ֲ ̆ ⱴ Ȃ

2020 1 1 ╠ ӥ ῤ Ȃ 

╠ ף 723 ᵬֲ ̆ ԅ

ῃҍ Ȃ ῀ ῃῤ ̆ ῤ

ῃ ȁ ῃ ף ῏ └ Ȃ 
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1.2.1.3.4ҩֲ╕  

ף ҹ ᵬֲ ԅҩֲ╕ ̆ ᵝ ҩֲ

╕ ̆ ѿ Ȃ Ғֲ ҩֲ╕ ̆ ᵬֲ

ҩֲ╕ ̆ ҩֲ Ḥ ȁ ᵬ ᵝȁ╕ Ȃ ף

2023 ҩֲ╕ ̂ ᴆ 4̃̆ҩֲ╕ ṿҹ

0.60mSv̆ ᵞԍῒ ╕ ṿ 5mSvȂ 

1.2.1.3.5 ᵬ  

ף ᵝ ᵬ ̆

ҹ 1 / Ȃ2023 ף ᵬ ᴆ

5̆ ̆ ף ȁ ץ

ᶏ ̆ῒ ɔ ╕ ȁҬ ╕ ɓ

‰ Ȃ 

1.2.1.3.6 Ԋ ’ 

ף ᶭ ȇҬ ֲ ῍ Ḡ ȈȁȇҬ ֲ ῍

Ȉȁȇ ᵝ ҍ ῃ ᶛȈȁȇ ≠

ᵝ Ԋ ῤ ̂TBSRS047-2020̃ Ȉ ῏ └ ԅ

ȇҬ ף Ԋ Ȉ̆ѿ Ԋ

̆ Ḡ ᵬֲ ȁῈᴧ ẫ ῃȂ Ҭ

ף ῏ Ԋᴆ ῒ ȁԊ ȁḤ

ῤ Ȃ 

Ԋ ̆ ꜚ ᵝ Ԋ ̆

̆ 2 ῤ Ώȇ Ԋ ∆ Ȉ̆ Ȃ

ֲ ╕ ̆ Ȃ ̆

ᵬֲ Ԋ ╕ ᵬ ̆ Ạ

Ȃ 
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ף ᴪ Ԋ ̆ ₃ Ԋ ̂Ԋ

ᴆ̃̆ ѿ Ԋ 2023 11 1 ̆ԍ ף

ῤ ԅñ ҡ Ԋ òȂ ̆ᶏ ῏ ᵬֲ

ᵬҬ ₮ Ԋᴆ ԅ ̆ⱴ ԅ ᵬֲ ῃ

ⱬ̆ Ӟᶏ ᵬֲ Ԋ

ⱴ Ȃ 

1.2.2 ӈ 

Ҥ ֲ ẫ Ȃ ҕ ̂WHÕ

ȇ2020 ҕ Ȉ̆ᵬҹҕ ҉ֲ ̆Ҭ ᶛ

23˿ ῒҬ̆҉ץ 50% ᶛ ȁ ̆ ֲ֙ ῃ

30˿ Ȃ 

╠̆ Һ ӊѿȂ ѿ

̆ ׂ Ὲ Ȃҍᴰ ᾣ Ҍ ̆ ץ

̆ ñ Ҭ ò ̆ ⁞ ẫ ᴴ

Ȃ Ҍֽΐ ╕ № ᴨ̆ל ғ ҉

ᴨל ҹ Ȃ ≢ ԍ ȁ ȁ

ᶛȂ ԍ ᴨ ̆

ҹ ׂҕ ᾢ ̆Ӟ ҹ 21 ҕ

Ȃҕ ҉ ẁ ԅ ֲⱬ ⱬ

ҳ ̆ᶏ ҹ ╠

̆ ѿҩ ≢ Ȃ 

Ҭ ף ̆ᾢ ԅῌ ⱴ HIRFL ȁ

ñӜԓò HIRFL-CSRȁñ ԋԓò ⱴ

HIAFȁ Ғ HIMMȁῌ № ⱴ

SSC ̆ ⱴ ȁ ֟ȁ ԅ

ⱬ ү ̆ ⌠ԅ ῤ Ȃ ף ԍ

ΐ ᴨלȂ 
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Ҭ ף ῤ ᾢ ₮ ̆

1993 ῏ ץׂ ̆ ȁ Ҭ

ľӜԓĿ ⅞ȁ973ȁ863 ⅞ Ҋ̆ ԅѿ ↓

῏ ̆ ԅ ΐ ῃ Һ ֟ ⱴ

Ȃ2020 3 ῀ҳ ̆ 2024 9 ̆

1500ᶛ ῤ ֤ȁ҉ ȁ ȁ ȁ ҳ ̆

̆ ԅ ῃ ̆ ⌠ ᾢ Ȃ ╠ 9

̆ ԅ ᴪҍ Ȃ 

Ҭ ף ľ ԋԓĿ

̂ ⱴ ̂HIAF̃ ⱴ ꜚ

̂CiADS̃̃ қ ̆ҹḆ ȁ

ѿף ⱴ ȁ ӟ ӥ ᵬ

₮ ľ ֲ ẫ Ŀ ̆ қ Ҭ

SIMM -01 Ȃ 

҉̆ ꜛⱬ ҍ ̆

̆ⱴ ֟ ̆ ᵞ ̆ ꜚ ҹ

ѿ Ȃ 

1.2.3 ғ ᶳ ῗ  

1.2.3.1  

ҹ ̂ ̃ ᶏ SIMM-01 ̆ ̂

̃ ᶭ ῌ Ҭ ף ̆

ȁ ̂ ᵝ ̃ ᵬ ҹ ᵝ

Ȃ 

1.2.3.2 ֲ  

ᵬֲ ԍ ף ̆ ҍ ף ῤῒז
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≠ ᵬ֜ ’Ȃ 

1.2.3.3 ῏ └  

ף ῃ ᴪ ѿ ↓ ῃ └

Ԋ Ȃ ῃ ᵬ ѿ ᴪ ̆

└ ҉ ≠ ꜚ ῤ ᴨ Ȃ 

1.2.3.4 ҩֲ╕  

ᵬֲ ῀ԅ ף ╠ ҩֲ╕ ⅞

Ҭ̆ ᵝ ҩֲ╕ ̆ ѿ Ȃ Ғֲ ҩ

ֲ╕ ̆ ᵬֲ ҩֲ╕ ̆ ҩֲ Ḥ ȁ ᵬ ᵝȁ

╕ Ȃ 

1.2.3.5 ᵬ  

└ ԅ ⅞̆ ᵝ ᵝ ץ Ҍ ̆

ᵝᴪ Ҍ ̆ᵖ ᶭ └ ⅞ Ȃ Ḃ

ת ҹ Ȃ 

1.2.3.6 Ԋ  

ᶭ ȇҬ ף Ԋ Ȉ

̂ ̃ ᶏ ҍ ≢̆ ᵝ Ԋ

ץ̆ Ԋ Ȃ 

1.2.4   

ῤ ̂ ̃ȁ

ꜚ̆Ҍ ᵝ ᶏ ̆ӞҌ ҍ

ᵝ ҳ ᶏ ҳ Ȃ ⌠ ᵬ ң ̆№ҹ ̂
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̃ ᶏ ȂῒҬ̆ ̂ ̃ ҹҬ ף

̆ ῌ ῏ 509 ̆ ף ȁ

֟ȁ ̂Ҍ ᵬ̃ ̆ ף

Ὲ Ȃ ȁ ̂ ᵝ ̃ ף

ᵝᶏ ῤ Ȃ 

  ԍ SIMM-01 ԍ I ̆ғ

ᵝԍ қ ̂ Ҭ ̃̆ ῃ ↕̆

қ ȇҬ ף ̂ ̃ ᶏ

SIMM -01 ӥȈ̆ ӥҬ

ȁ ҍ Ҭ ᶏ ѿ Ȃ 

SIMM-01 ҹ 400MeV/ŭ

̂ ̃ ҹ 2 Ȃ 

X Ἕ ̂DR̃̆ 150kV̆

1000mĂ DR̆ ̂ ̃ ҹ 40 Ȃ 

ȇ № Ⱳ Ȉ ̆ ԍ I Ȃ

̆ ᶏ 40 X Ἕ ̂DR̃ ҹ III

Ȃ ȇҬ ֲ ῍ ᴇ Ȉȁȇ Ḡ

ᶛȈ ȇ ᴇ№ ȈҬ ῏ ̆

ᴇ̆ └ ӥȂ 

̆ ף Ҭ ῒñҬ ף

̂ ̃ ᶏ ò ᴇ̆ └ȇҬ

ף ̂ ̃ ᶏ

ӥȈ̆ ӥ Ⱶ ᴆ 6Ȃ 

1.2.5  ֟ҙ №  

ȇ֟ҙ Ȉ̂2024 ̃̆ ԍῒҬ ꞉ Έ
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ñ ò 4 ñ ᵝ ȁⱴ ̆ ҍ

└ ò ̆ ֟ҙ Ȃ 

1.3 └ᶭ  

1.3.1  

̂1̃ȇҬ ֲ ῍ Ḡ Ȉ̂Ҭ ֲ ῍ Һ פ 9 ̆

2015 1 1 ̃̕ 

̂2̃ȇҬ ֲ ῍ ᴇ Ȉ̂ῃ ֲ ף ᴪ Ⱶ

ᴪ̆2018 12 29 ̃̕ 

̂3̃ȇҬ ֲ ῍ Ȉ̂Ҭ ֲ ῍ Һ פ 6

̆2003 10 1 ̃̕ 

̂4̃ȇ ᵝ ҍ ῃ ᶛȈ̂ Ⱶ פ 709 ̆

2019 3 2 ḱ ̃̕ 

̂5̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̂ פ 20

̆2021 1 4 ḱ ̃̕ 

̂6̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̂ Ḡ  פ

18 ̆2011 5 1 ̃̕ 

̂7̃ȇ῏ԍ < № > Ὲ Ȉ̂ Ḡ  ⅞

ᴪῈ  2017 66 ̆2017 12 5 ̃̕ 

̂8̃ȇ Ḡ ᶛȈ̂ Ⱶ פ 682 ̆2017 10 1

̃̕ 

̂9̃ȇ ᴇ№ ̂2021 ̃Ȉ̂

16 פ ̆2021 1 1 ̃̕ 

̂10̃ Ҭ ֲ ῍ ᴪפ 7 ̂ȇ֟ҙ

̂2024 ̃Ȉ̂2023 12 27 ̃̕ 

̂11̃ ȇ ӥ̂ ̃ └ Ⱳ Ȉ̂

פ 9 ̆2019 11 1 ̃̕ 
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̂12̃ ȇ῏ԍ ≠ ῃҍ ῏Ԋ Ὲ Ȉ̂

Ὲ 2019 57 ̆2019 12 23 ̃̕ 

̂13̃ ȇ < Ḡ Ⱳ > Ὲ Ȉ̂̂

[2017]4 ̃̆2017 11 22 ̃̕ 

̂14̃ ȇ῏ԍⱴ ԑ ᵝ ῃ Ȉ

̂ [2023]66 ̆2023 10 23 ̃̕ 

̂15̃ ȇ῏ԍ ≠ ῃ῏ ᵝ׆ҙֲ Ȉ

̂ Ȑ2015ȑ40 ̆2015 2 26 ̃̕ 

1.3.2 ↕ȁ ‰ 

̂1̃ȇ Ḡ ↕ ≠  ᴇ ᴆ ῤ

Ȉ̂HJ10.1-2016̃ ̕ 

̂2̃ȇ ҍ ῃ ‰Ȉ̂GB18871-2002̃ ̕ 

̂3̃ȇ ῃҍ Ȉ̂HJ1198-2021̃ ̕ 

̂4̃ȇ Ȉ̂HJ61-2021̃ ̕ 

̂5̃ȇ ɔ ╕ Ȉ̂HJ 1157-2021̃ ̕ 

̂6̃ȇ ҙ ҩֲ Ȉ̂GBZ 128-2019̃ ̕ 

̂7̃ȇ  5 №̔ ⱴ

Ȉ̂GBZ/T 201.5-2015̃ ̕ 

̂8̃ȇ Ȉ̂GBZ121-2020̃ ̕ 

̂9̃ȇ Ȉ̂GBZ130-2020̃  

̂10̃ ȇ  ѿ №̔ѿ ↕Ȉ̂GBZ/T201.1

-2007̃ ; 

̂11̃ ȇ Ȉ̂GB14500-2002̃ ̕ 
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̂12̃ ȇᵞȁҬ ᵣ ῃ ‰Ȉ̂GB12711-2018̃ ̕ 

̂13̃ȇ ᵬ ҙ ṿ Ȉ̂GBZ2.1-

2019̃ ̕ 

̂14̃ ȇ ҙᴑҙ ‰Ȉ̂GB12348-2008̃ Ȃ 

1.3.3 ῒ ᴆȁ  

̂1̃ ף ᶫ ҍ ῏ └ ̕ 

̂ 2̃ NCRP REPORT NO.144ȇ Radiation Protection for Particle Accelerator 

FacilitiesȈȂ 

1.4 ᴇ ‰ 

1.4.1 ╕ ṿ ╕ ṿ 

1.4.1.1 ╕ ṿ 

╕ ṿ ȇ ҍ ῃ ‰Ȉ(GB 18871-

2002) ̆ΐᵣ ṿ  1-4Ȃ 

 1-4ҩֲ╕ ṿ 

ᵬֲ  Ὲᴧ῏ ֲ  

5 ╕ Ҍ ₮

20mSv̆ ғᴋᵥѿ Ҭ ╕ Ҍ ₮

50mSvȂ 

╕ Ҍ ₮ 1mSv̆ ’Ҋ̆ 5

ҩ ╕ Ҍ 1mSv̆ ↕ ѿ

ѿ ᴍ ╕ ⌠ 5mSvȂ 

1.4.1.2 ╕ ṿ 

̂1̃ ᵬֲ ╕ ṿ 

̆ Ԋ׆ ȁ ᵬ
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ֲ ╕ ṿ ҉ ṿ 1/4̆ 5mSv/aȂ 

’Ҋ ҍ ̂ ̃ ᶏ ᵬֲ ̆Ҍ

ҍ ῌ ף ᵬȂ ҍ ῌ ף

ᵬ ֲ ̆ῒ ╕ ṿ ῌ ף 1mSvȁ ᵝ

ᵬ ╕ ṿҹ 4mSv ̆ᵖ ᵬֲ ╕ ṿץ

ᵝ ᵬ ╕ ṿҹҺᵣ̆ 4mSv/a ̆ ⁞ ῌ

ף ᵬ ᵬ ץ̆ Ḡ ╕ ṿҌ 5mSvȂ 

̂2̃Ὲᴧ ╕ ṿ 

̆ Ὲᴧ Һ

̆Ὲᴧ╕ ṿ ҉ ṿ 1/10̆ 0.1mSv/aȂ 

1.4.2 ᵬ ᵣ ╕ └  

ȇ ῃҍ Ȉ̂HJ1198-2021̃ ̆ ᵬ

ᵣ ῏ ╕ └ Ҋ ̔ 

̂1̃ ῀  30 cm ȁ ῏ ȁ

҉ ȁ ԋ

ῤ ᵣ ̆

 30 cm ᵣ ῤ ֲ ╕

Ҋ↓ 1̃  2̃ ╕ └  c̔  

1̃ᶏ ᵬ ȁ῏ ᵝ ᶏ ̆ Ҋץ

╕ └ ̂ c̃ ῏ ₮╕ └  c,d (ɛSv/h)̔  

ᵬֲ ̔ cÒ100 ɛSv/̕  

ᵬֲ ̔ cÒ5 ɛSv/Ȃ 

2̃ ῏ ֲ Ҍ ̆№≢ ῏ ╕

└  c,max (ɛSv/h)ֲ̔  T̘1/2 ̔ c,maxÒ2.5 ɛSv/h̕ 
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ֲ  TÒ1/2 ̔ c,maxÒ10 ɛSv/hȂ 

̂2̃ ₮ Ẽ ⌠ ֲ ץ̆ ╕  250 

ɛSv ⱴץ └Ȃ 

̂3̃ Ҍ ֲ ⌠ Ṣꜛ ΐ ῀ ̆  

30 cm ╕ └  100ɛSv/h ⱴץ └Ȃ 

҉̆ ᵣ ᵬ ╕ └  1-5 Ȃ 

 1-5 ᵣ ╕ └  

 ╕ └  

῀ 30cm ȁ

῏ ȁ

̆ 30cm

ᵣ ῤ ֲ  

T̘1/2 2.5ɛSv/h 

TÒ1/2 10ɛSv/h  

Ҍ ֲ ⌠ Ṣꜛ ΐ ῀

̆  30 cm  
100ɛSv/h 

ᵣҍ ֜ * 5.5mSv/h 

̔* ȇ ẫ ҍ Ȉ̂ ̆ ̆2016

3 3 ̃̆ J-PARCץ Ҭ Ҭ ̆ ₀ ҍ

╕ ᵞԍ 5.5mSv/h ̆ Ҋ Ȃ ̆

ᴇץñ5.5mSv/hòᵬҹ ᵬ ҍ ֜ ╕ └ Ȃ 

ԍ Ҭ̆ ᵬֲ ῀ └ ῤ ῏ ᵬ̆ῒ ‰῀

ᴆ Ҋ ̔ 

 1-6 ᵬֲ ῀ └ ῤ ḱ ᵬ ‰῀ ᴆ 

ḱ ᵬ ᴆ ḱ ᵬ ≢ 

30cm ╕

̖0.1mSv/h 
ḱҌ └Ȃ 

30cm ╕
0.1~1mSv/h 

ḱ └ Ȃΐᵣ ᵬ ḱ ╕

Ȃ 

30cm ╕

̘1mSv/h 
ḱ Ȃ 

1.4.3 ᴇ  

ȇ ≠  ᴇ ᴆ ῤ Ȉ̂HJ10.1-
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2016̃ ̆ ᴇ ̆ ᵣ

50m ̆

Ȃ 

ῤ ҹ ̂ ̃ȁ

Ȃ ̂ ̃ ԍ Ⱶ ҹ̆Ҍ ᵬȂ Һ

ᵝ ᶏ ῤ Ȃ ̆ ̂ ̃

Ҍᵬҹ ᵬ Ȃ ȁ ̂

ᵝ ̃ ᵬ ҹ ᵝ ̆ ף

ᵝ Ȃ

Ύ ᵝԍ ῌ ῏ 509 ֽ̆ ֟̂Ҍ

ᵬ̃ȁ Ⱶ ꜚ̆Ҍ ₮ Ȃῒ ̆ ᵝ

ᴇ ῒץ ᴇ ᴇ ҹ‰Ȃ 

Ḡ ҹ ᴇ ῤ Ὲᴧȁ ֲ ȁ ȁ ῤ

ꜚֲ ̆ ᴇץ Ҭ ҹᶛ̆ ᴇ ᵣ

100mȂ 

1.5  ῃ ᴋ⅞№ 

ף ᵝ̂ ̃ң ̆ῒ ῃ ᴋ⅞№

Ҋ̔ 

̂1̃ ף ̔ ᶭ ѿ ̆

ט֜ ̕ ֜╠̂ ̃

ῃ ᴋ̕ ᵝ ’Ҋ̆ ᵝ ᵬֲ

Ҭ ῃ ᴋȂ 

̂2̃ ᵝ̂ ̃̔ ᵝᵬҹ ᶏ ̆

ᶫ ῏ ‰ ᵬ ̕ Ҭ

ῃḠ ᵬ̕ ῀ҳ ᶏ ῃ ᴋ̕

֟ ҈ ̂ ̃̕ ֜
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ט ῃ ᴋȂ 
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2 ҍ  

2.1  ᵝ  

Ҭ ף ᵝԍ ῌ 509 ̆ ᵝ  2-1

Ȃ ף ץ ȁ ҹҺ̆ ᶷҹῌ

̆ ᶷҹῌ ̆қᶷҹҬ ῌ № ̆ ᶷҹ Ҭ

̆  2-2Ȃ 

 

 2-1 ᵝ  
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 2-2  

ԍ қ 8-01-02 ̂

Ҭ ̃̆ ῒ  2-3 Ȃ 
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 2-3 Ҭ  

2.2   

ȇ Ȉ̂HJ61-2021̃ ̆ñ

̂ ̃ ӊ╠ȁ ӊ╠̆ Ҭ

ȁ ׃ Ҭ ץ ҹ ᴇῈᴧ╕

ȁ ᴪ ’ ῃ òȂ ̆ ҹ

ᵬ Ȃ 

ᵬ ȁ ᶏ

Ȃ ῤ № ̆ ̂ ̃ ῤҌ ̆

ԍ Ⱶ ꜚ ̆ Ҍ ᵬȂ ҹ

ᵝ ᶏ ̆ ⌠ ₮ Ȃ 

ԍ ᶏ ΐ Ҍ ̆ῒ ᵝҌ

Ҍ Ȃ ̆ ⌠ ᵝ ᶏ ╠̆ └
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ᴇ ᴆ̆ ῏ ᶏ

Ȃ ҍ

ѿ Ȃ ̆ ҌῬ Ȃ 

3 № ҍ  

3.1  ’ 

ῤ ̂ ̃ ף ȁ ֟ SIMM-01

̆ ᵝ ȁ ̂ ᵝ

̃Ȃ ⅞ ̂ ̃ ҹ 2 ̆

X Ἕ ̂DR̃ ⅞ ̂ ̃

ҹ 40 ̆ῒ ’  3-1Ȃ  

ᴇץ Ҭ ᵬ ҹᶛȂ 

 3-1 ̂ ̃ ᶏ ’ 

 
 

ⱴ  Һ ̂ ̃ ֟  ̂ ̃

 

≢ 

 
SIM

M-01 
12C 

̔120~400Me

V/u̕ 

̔5×108 pps 

Ҭ

ף

 

2  

X

Ἕ

̂DR̃ 

  
ҹ 150kV̆

ҹ 1000mA 
 40 III  
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3.2 ’  

3.2.1   

ף ֟ Һ ȁ ⱴ ̂ ῀

ȁ̃ ῀ ȁ ⱴ ̂Һⱴ ȁ̃ ȁ ̂

ȁ ̃ Ȃ 

֟ C4+ ̆ ᵞ ᴰ

№ ̆ C4+ ῀⌠ ⱴ ̆ ⱴ 4MeV/u ̆ ▫

▫ ҹ 12C6+ ₮ ῀ ̆Ῥ ῀⌠ ⱴ ̆ⱴ ⌠

̂120MeV/u-400MeV/ũ̆ Ȃ 

׆ ҉̆SIMM-01 ҍ ╠ ҉

̆ ≠ ₮ ̂ ᶏץ DNA ̆Ҍ

̆ └ ̆ ̃ҍ ̂ №

̆ ẫ ᴴ ̆◐ᵬ Ȃ̃ ̆ ҍ

ѿ Ȃ 

ᵝҍ ף ̆ ץ

Ҭ ҹᶛ ᴇ̆ῒ ΐᵣ  3-1Ȃ 

SIMM-01 Һ ‗ ╠ ҉ ҳ

ȁ ᵞ ̆ ̆ ᵞ̆ Ȃ

ꜚⱬ ᴨ ̆ ᵞ ⱴ ̆ ╠

56m⁞ 35m̆ ᵞ ̆ ᵞ Ȃ ₮

̆ ̆ ≠ ׆̆

ᵞ Ȃ ѿף ⱴ Һ  3-2

Ȃ 

 3-2 Һ  

 12C6+ 
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-MeV/u 400 

-mm 270 

-mm 2 

-pps 5×108 

 Һꜚ  

 

 3-2  3-1 №≢ҹ Ҭ ᵣ

ѿ Ҭ Ȃ

ᵝԍ Ҋѿ ̆ 8ҩ ̆  3-2 Ȃ  3-1 ҩ

҈ҩ ̆№≢ҹ ̆45£ҍ ̆ ң ̆ῒѿ ץ

1̆ ꜚ 45£ ̆ ῒז ̕Ӟ ץ

2̆ ꜚ ῒז ̆ ңҩ ԑ ̆Ҍ Ȃ 

׆ ҉҈ ⱴ ₮ ̆ᴪ ҊẒ ᴰ Ҋ҈ ᴋ

ѿҩ ̆ ҹץ ȁ45£ ̆ ѿ ┴ ⌠

1ҩ Ȃ 1 ץ ꜚ 45£ ꜚ̆ ң

ѿҩ Ȃ 2 ꜚ ̆ ҍץ 45£

̆Ӟ Ҍץ ̆ ҹңҩ ꜚ ԑ Ȃ ӊ̆ ѿ

┴҈ ץ ѿ ̆ ҍ 45£ ѿҩ ̆

Ҋѿ ▼ᵩ 7ҩ Ҭ 1ҩȂ 

1 ҍ 2 ᵣ ̆ ꜚ Ҭ Ḡ Ҍ

̆ Ȃ 1 2 ꜚ ̆Ҍᴪ

ꜚ Ȃ 
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 3-1 Ҭ  
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 3-2 Ҭ ᵣ  

̂ ҹ҉ץ1 Ҋҹ҈ץ̆ ̆№≢ ȁ45£ץ

̃ 
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 3-3 Ҭ ̂ ҉҈ ̃ 
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 3-4 Ҭ ̂ ҉ԋ ̃ 
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 3-5 Ҭ ̂ ҉ѿ ̃ 
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 3-6 Ҭ ̂ Ҋѿ ̃ 
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 3-7 Ҭ Ҋ  



 

38 

 

3.2.2 ᵬ   

ᵬ ҹ׆ECR̂ Electron Cyclotron Resonancẽ

῍ ₮ Ҍ ̆ C4+̆C5+̆

C6+ ̆ № ԋ ̆ᴪ ⱴ ṿ ₮ C4+̆

ҹ ѿC4+ ᴰ ⱴ Ȃ ⱴ ▫ ̆ᴪ ѿ

C4+▫ C6+̆ ῀ ᴰ ⱴ ̆C6+ ⱴ ⌠

̆ ᶏ C6+ ̆ ⱴ ȁ ῀ȁ ₮ Ȃ

№ ᵬ ҊȂ 

3.2.2.1 ᵞ ᴰ   

ECR̂ Electron Cyclotron Resonancẽ ῍ ᵬҹ

ȂECR ᵬ  3-8 ̆≠ ῀⌠ ᵬ ̆

ҍ Έ ⱴ ̆ ҹñ Bò Ȃ ῀ ҍ

Ҭ ῍ ῀ ̆ᶏ ⱴ ֟

ȂECR ᵣ ᵝԍ ᵬ ῤ̆ ῀ Ҭ ᵣ

֓ ̆ ֟

Ȃ ᵣ ҉ⱴ҉₃ ᴟ ̆ ᵣ Ҭ ᴪ

₮ ȂῒҬ № ₮ ̆

₮ ԋ № ̆ ץ ⌠

12C4+Ȃ 

₮ ̆ ₮ ҹ 

10keV/ŭ≠ Ҍ № ᵝ Ҍ

̆ ₮ ⱴ 12C4+ Ȃ ԍ ⱴ ᴰ

ⱴ ̆ ῀ ̆

῀Ȃ ⱴ ⱴ ̆ ⱴ

῀ ῒ╠ 12C4+ ̆ҹԅ ᾧҬ

12C4+ ⱴ ῀ ᴴ̆ ᵞ ᴰ Ҭ ⱴԅ
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̆ ᵞ ᴰ  3-9 Ȃ 

 

 

 3-8 ECR ᵬ  
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 3-9 ᵞ ᴰ  

3.2.2.2 ⱴ   

ⱴ ᵬҹ ⱴ ̂Һⱴ ̃ ῀ ̆ ∆ⱴ

̆ ҹץ ⱴ ᶫ 4MeV/u 12C6+ Ȃ ⱴ ᵣ

 3-10 ̆Һ RFQ̂Radio Frequency Quadruplẽ ᵣȁ

MEBT̂Medium Energy Beam Transport lineҬ ȁCH DTL̂Drift 

Tube Linacs̃ ᵣ HEBT̂High Energy Beam Transport linẽ

Ȃ 
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 3-10 ⱴ  

ⱴ ᾢ≠ RFQ ₮ 10keV/u 12C4+ Ҭ ᴰ

MEBT DTL ῀ ̆ ≠ DTL ῤ ⱴ

4MeV/ŭῬ HEBT ᴰ ῀ Ȃ ̆ ▫ 12C4+▫ ҹ

12C6+̆ ≠ ҍ ⱴ Ȃ 

3.2.2.3 ῀   

῀ ⱴ ҍ ⱴ  ľ Ŀ̆ ⱴ

Ȃ ῀ ≠ ҍ

ῤ̆№ ԍ ӊ ԋ ῀ Ẓ ⱴ ῀

Ȃ 
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 3-11 ῀  

3.2.2.4 ⱴ   

ⱴ ⱴ ̆ΐ ῀ ȁⱴ ҍ ₮ ⱬȂ

ⱴ ῀ ῀ ᴰ ҹ 4MeV/u@C6+ ԅ ̆

≠ ᵣ֟ ⱴ ⌠ 120MeV/u-400MeV/ŭ

҈ ῍ ₮ ₮ ̆ ⌠ Ȃ ⱴ

 3-12 Ȃ 
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 3-12 ⱴ  

3.2.2.5   

̂ ҹľ Ŀ̃ ⱴ ҍ ̆

≠ ҍ ῤ̆ №

ԍ ӊ ԋ ₮ Ẓ ̆

 3-13 Ȃ 
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 3-13  

 

3.2.2.6  

ҹ ֲ ץ̆ Ҭ ҹᶛ̆ῒ

ԅ 8 1 ̆ῒҬ

ҹ 1#~8# ȁ9# ҹ Ȃ ҉ ԑ ̆

ѿ ┴ ѿ ᶫ ̆ΐᵣ № Ҋ̔ 

̂1̃ ̂҈ҩ ̔№≢ ȁ45£

̃ 

ѿף ⱴ ҍ ľ

Ŀ Ҍ ̔ 

Ɩ Ҍ Ȃ ̆  3-14

̂ ̃ ̆ ҉ ԍ ҹ ̆  3-14

̂ ̃ Ȃ 

Ŷ ѿף ⱴ ץ ҩ
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̆ ҉ ѿҩ ѿҩ ̆ ҩ

↕ ҩ ̆ ᴇף̆

̆ Ȃ 

 

 3-14 ѿף ⱴ ̂ ̃ҍ ľ

Ŀ̂ ̃  

ῤ῍ ҈ ̆ ѿ Ẓ ԋ ѿ

Ȃ ℗ ̆ ῏ ȁẒ ԋ ̆ Ҭ

̕ ‰ ̂ ᵝḤ ̃ ̆ ᾛ

₮ Ȃ ԅ ᵣ ̆ Ҍᴪ

Ȃ 

ѿҩ׆ ℗ ⌠ ѿҩ ̆№ң ’̔ 

’ŵ ңҩ Ҍ Ȃ ׆ 1# 45£₮ ℗

⌠ 8# ₮ ̆ ԍ ׆ 1# ⌠ 8#

30s̆ 1# ₮ ҹ№ ̆ 1# Ả ₮ ̆

⌠ 8# ̆ ̆ ℗ Ҍᴪ ⌠

̆ ⌠ԋ 1ȁ2ȁ3℗ ᶫ ̆ 3sȂ 

’Ŷ̔ңҩ Ȃ ׆ 1# ᶫ ℗ ⌠

8# ᶫ ̆ ℗ ᴪ ⌠ ̆ Ҍ ⌠ԋ

1ȁ2ȁ3℗ ᶫ ̆ ҹ╠ ԍ ׆̆ 1#℗ ⌠

8# 30sȂ 

҉ ѿҩ׆̆ ⌠ ѿҩ ℗ Ů30sȂ 
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 3-15 ℗  

̔ Ἕ ȁ ȁ ȁ ᾣ ᵝ

ȂῒҬ̔ 

ŵ X Ἕ ̂DR̃ 

X Ἕ ̂DR̃ҹ ῤ̆ץ

Ȃ 1 2 kV X ̂

ҹ 150kV̆ ҹ 1000mÃ ң X Ἕ Ȃ ₮

X ֲᵣ Ἕ ҉ X ἝȂ 

DR ң X Ҋҍ ҉ Ἕ ֜

Ȃҹԅ ᵝ ̆ ᾢ ᴪ ҉̆

ᵣ ⅞ Ҭ ꜚ⌠ Ҭ ̆ῒ

ᶏ ѿ ԍ ᵝ Ἕ ‰ ᴆȂ ╠̆ҹ ң

֜ X Ἕ̆ ҍ ⅞ CT Ἕ 2D/3D Ἕ ‰̆↕

ᵣᵝҍ ⅞ӊ ̆ 3ҩ 3ҩ ꜚ ̆

ᵬҹ ᵝ ҍ ‰ ᵝ ḱ

Ȃ 6 ҩ ḱ ̆ ᵝ

Ȃ 



 

47 

 

DR ̆ ғҌ ᵬ ̆ └

ᵬ ⱳ Ȃ 

̆ Ṝ̆ ╠ѿ ̆

῀ ̆ № ̆

҉̆ Ῥ ҉̆ ≠ ᵣ ̆ ≠

ᵝ Ạ ᵣ ̆ ꜚ ᶏ ҍ ᾣ ֜ Ȃ

֓ ᵬ ̆ ∆ ᵝ Ȃ ̆ ῀

└ ̆≠ DR Ἕ DR Ἕ̆≠ ᴆ

ᵝ ̆ ḱ ̆≠ └ ᵝ ḱ Ȃ

ҹ ᵝ ҍ Ἕ ̆ ≠ └ ̆

Ȃ ̆ №≢ ᵣ ΐ̆ ꜛ

̆ ̆ Ȃ ῀Ҋѿᵝ

Ȃ׆ ѿ ̆ ѿ DRҍ Ҍᴪ ₮ Ȃ 

                 

 3-16 X Ἕ ̂DR̃ 

Ŷ   

ΐ Έҩ ꜚ ̂DOF̃ ꜚ ֲ ̆ ꜚ

̆ └ ȂῒҺ ⱳ ⅞ ‰ץ

ꜚ⌠ ᵝ ̆ Ῥ Ἕ ₮ ᵝ ḱ

ᵝȂ ⱬᴰ ץ̆ ҍ / ӊ

Ȃ ⱬᴰ ҍ ҉ ᴰ ᶏ ̆

ᴴ ᴴ Ȃ
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 3-17 Ȃ 

 

 3-17  

ŷ  

ҩ ̆ ҩ Ḡ ѿ ῒҬѿץ̆

ҩ ҹᶛ̆׆ Ҭ ̆ ᶭ ȁ

ȁ№ ȁ╕ ̂Һȁ◐ Όᵩ̃ȁ№ Ȃ

ᵝ  3-18 Ȃ 

 

 3-18  

̂2̃    

Һ ̔ Ἕ ȁ ȁ ȁ ᾣ

ᵝ Ȃ ѿҩ ̆ῒᵩҍ ѿ ̆ҌῬ ׃ Ȃ  
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3.2.2.7  

└ ̂Һꜚ ̃ Ȃ └

≠ № ̆ ҉ ᵝ ץ

└̆ ҉ ץ ⱴ Һꜚ ̆

҉ ҉ ԑ ⱴ ⌠ ⅞ ╕ № Ȃ

̆Ҍ Ғ ҹ └ᵬҩᵣ ễ ‰ Ȃ └

 3-19 Ȃ 

 

 3-19 └  

3.3 ᵬ   

3.3.1 ֟ 

3.3.1.1 ֟  
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 3-20 ֟  

̆ № ԍ ף ̂

ῌ ῏ 509 ̃ ֟ ᴆ̆ ᵝ̕

ѿ № ᵬ ֟ȁ₮ ᵝȂ Ҍ

₮ ᵬ̆ ᵝ ᴆ Ȃ 

3.3.1.2 ֟ ᵬֲ  

ֲ֟ Һ ȁ ֟ ȁ Ȃ

Һ ֟ ̆ ֟ ֟ ̆

֟ ̆ ֟ Ȃ 

3.3.2   

3.3.1.1   

Ҋ̔ 

̂1̃   

Ὲ ҙ ∞̆ ף ᵬҹ ᵬᴩᵄ ̆

ף ҍ ᵝ ∞Ȃ ∞ Ҭ ף ᵝ

̆ ꜚȂ
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∞̆ ֟ ȁᴇ ȁ ῏ ᴆ Ḥ ̆ Ȃ

ף Ҥ ȇ ῃ Ȉᾛ ꜚ̆Ҍ

ᴪ ₮ ꜚȂ 

̂2̃ ᶏ   

Ὲ ҙ ∞ ᶏ ץ

ᵝȁ ᵝȁ ᵝȁ ᵝȂ ף

ᶫ֟ ҍ Ḥ ץ̆ ҍ

ᵝ̆῍ ῃ ‰ ᶏ Ȃ ῀

̆ ף ᶏ

̆ᵖҌ ҍ Ȃ  

̂3̃ ȁ   

ᵝᶏ Ҭ̆ ף ᵬֲ ҍҙҺ

Ȃ ᶏ ̆ғ

ῃ ̆ Ȃ ף

ᵝᶏ Ȃ  

̂4̃ ȁ ȁ   

ף ₮ ᵬֲ ᵬ̆

ҍ ᵝ῍ Ȃ ᵝ

‰ ̆ ט֜̆ ᵝ̆ ף

῀ Ⱶ Ȃ 

3.3.1.2 ᵬֲ   

ᵬֲ Һ ҹ ף ֲ ̆ ꜚֽ

Ⱶ ∞ Ⱶ ̆ ῏ֲ Ҍᴪ֟ ̆

ֲ Ҍ ԍ ᵬֲ Ȃ 
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3.3.3  

ҹ ᶏ ̆ ᵝԍ

қ 8-01-02 ̂ Ҭ ̃̆

 2-3 ̆  3-3~  3-6 Ȃ 

3.3.3.1 ╠ ᴆ 

ᶏ ̆ ף ᵝΐ Ҋץ

ᴆ ̆ ῏ ֲ Ȃ ֽ ȁ ‛ȁ

̆ⱴ Ҍ₮ Ȃ 

̂1̃ ᵝ ᶏ ̆

ᵝᶏ ԅ ῃ ̆

̕ 

̂2̃ ף ₮ ̕ 

̂3̃ ȁ ȁ ̆ ȁ

ҍ ̕ 

̂4̃ ᵝ ҹ ᶫ Ȃ 

̆ ף Ҋץ ᴆ

̔ 

1̃ ̕ 

2̃ ȁ ‛ ȁ ꜛ ̕ 

3̃ ת ת ⌠ᵝ̆ ɔ Ҭ̆ת ╕ҩֲ̆ת ̆

ҩֲ╕ ת ̕ 

4̃ ᵝ ҹ ᶫ ̕ 

5̃ Ԋ׆ ᵬֲ ≠ ῃ
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ҍ Ȃ 

3.3.3.2   

₮ ȁ ⱴ ȁ ⱴ ȁ

№ ̆ ᵬῤ Һ ⱴ ץ

Ȃץ Ҭ ҹᶛ̆ ₮  

3-3 Ȃ  3-21 Ȃ 
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 3-21  
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 3-22 ḱ ᵬ  

 3-3 ₮  

  ̆h 
₮ ̆

h 
̆h 

1  80 40 120 

2 + ⱴ  90 30 120 

3 + ⱴ + ⱴ  180 60 240 

4 
+ ⱴ + ⱴ +

 
1000 500 1500 

5  1350 630 1980 

̆ ף ᵝ῍ ̆

ᶭ ѿ ̆ ט֜

̆ ҹ₮ ᵬȂ 

ῃ ̆ ֜ ᵝᶏ ̆ ҩ

Ȃҳ ᶏ ᵝ ̆ ף ҍ ᵝ
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Ȃ  

3.3.3.3 ᵬֲ   

̆ ᵬֲ Һ №ҹң ̔

ȂῒҬ ֽ̂ ̆Ҍ ᵬ̃ ᵝ

ᴪ ֜ Ȃ ҹ ᵬ

῏ ֲ ̂ ᵬ̃̆ ԍ ᵬֲ Ȃң ᵬֲ ᵬ

Ҋ̔ 

̂1̃  

1̃ ’ ̕ 

2̃ ⱴ ῏ ᵬ̆ ȁ

ȁ ῃ ̕ 

3̃ № ‰ ᵬ̕ 

4̃ ꜛ ΐ ̕ 

5̃Ḡ ‰ ̕ 

ץ6̃ ῃ ᵬȂ 

̂2̃  

1̃ ȁ ⱴ ȁ ⱴ ȁ

̆ ץ ῒזҍ ῏ ᵬ̕ 

2̃№ ̆ ̕ 

3̃ ꜛ ̕ 

4̃Ḡ ‰ ̕ 

ץ5̃ ῃ ᵬȂ 
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 3-4 ᵬֲ  

ᵬֲ ≢ ᵝ  ᵬῤ  ᵬᵝ  
ֲ

ֲ̂̃ 
ᵬ  

 

 

ᵣ

ⱴ

 

ⱴ  
Ҭ └

 3 

8h̆

3

ṕ 

 └  

  

ȁ

ᴆ

 

 

1 

 
ⱳ

 

1 

  
1 

‛

 

‛

 

1 

 
 

└  

1 

  
1 

  
1 

 
 

1 

 
 

1 

 12  

3.3.4    

ᵝ ̆ ף ᵬ̆

Һ ⱴ ȁ ḱȂ  

ῒҬ №ҹ ῏ ȁ ᵬ̆ ᴪ ᵝ

ᵬ ̆ ֽҹ ̆Ҍ ᵬ̆ Ȃ 

ḱ №↕ ҍ ף ף ᵬֲ

̆ ᵝ ᶫ ᵬ ╠ ῏‰ ᵬȂ ḱ/ ᵬ
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 3-23 Ȃ 

ᵬ Ҋ̔ 

 

 3-23 ḱȁ ᵬ  

̂1̃ ᵝ ₮ ̆ ֜ ḱ Ȃ

ף ⌠ Ḥ ֲ ḱȂ ḱ ‗ ̆ 

↕ ѿ ҉ ף Ȃ 

̂2̃ ף Ԋᴆ ̆ Ԋᴆ

∆ ᵀ̆ Ԋᴆ Ҥ ̂ ȁ

ȁ ḠῙȁ ᴆ ̃Ȃ 

̂3̃ ף ∆ ᵀ ץ̆ ᵞ

ᵬ ̆ Ḡ ᵬ ҹ ↕̆ Ғҙ ḱ

ȁ ΐ̂ ḱ ΐ ҩֲ ΐ̃ȁ ̂ ᴆ ῒז

̃Ȃ 
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̂4̃ ̆∞ ᵝ ̆ └ ḱ

Ȃ ԍ ץ ‗ ̆ ᵬ ḱ ̕ ԍҌ

‗ ̆ ῀ ῤ ḱȂ 

̂5̃ ῀ ῤ ╠̆ ҩֲ╕

Ȃ ᵬ ╠̆ ᵬῤ Ҋ ↓ ᴆȂ

ԍ ⱴ ᴆ̆ ḱ ᵬҙ╠̆ ᶏ ɔ

ת ḱ ᵝ ╕ Ȃ ᵬֲ ῀ └ ῤ ḱ ‰῀ ᴆ

Ҋ Ȃ 

 3-5 ᵬֲ ῀ └ ῤ ḱ ᵬ ‰῀ ᴆ 

ḱ ᵬ ᴆ ḱ ᵬ ≢ 

30cm ╕

̖0.1mSv/h 
ḱҌ └Ȃ 

30cm ╕
0.1~1mSv/h 

ḱ └ Ȃΐᵣ ᵬ ḱ ╕

Ȃ 

30cm ╕

̘1mSv/h 
ḱ Ȃ 

̂6̃ ᴆ̆ ҍ ף

ᴆ Ȃ 

̂7̃ ḱ ̆ ᵬֲ Ạҳ ̆

Ḥ ̆ ḱᴋⱵ Ȃ 

̂8̃ ḱ ᵬȁ ‗ ӊ ץ ҳ

Һ ᵬҹ Ԋᴆ ѿ № ⌠ ῏ ḱ Ҭ̆ ף

ᵬ₮ ᵀ ῏ ԊᴆȂ  

ט֜ ̆ ᵝ ̆ ף ᵬ

ֲ Ȃ 

3.4  №  

Ҭ֟ ̆Һ ҹ ֟ ñ

ò Ả ᶭ ñ ᵩ òȂ
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ҍ ᴆ ῤ ֟ ̆ ȁ ̆

ᵖᴪ Ả ῃ ̕ ᵩ Һ ҍ ᴆȁ‛

ȁ ῤ ₯֟ ֟ ̆ Ả

ᶭ Ȃ 

Ҋ ץ Ҭ ҹᶛ ׃

Ȃ 

3.4.1  

ⱴ Ҭ̆ ᴰ Ҍ ⌠ 100%̆ ῒ ֟ ȁ

ⱴ ȁ ԍ ᴪҌ ᾧ ׆̆ ֟

Ȃ ⱴ ֟ ̆Ả ̆ ‗ Һ

Ȃ ҍ ԑᵬ ̆ᴪ ֟ ̆ ֓

ᴪҍ Ҍ ԑᵬ ₮ ̆ ҩ Ạ

Ȃ 

ⱴ ֟ Һ Ҭ ȁ ɔ

Ȃ Ҭ̆ Ҭ ⱬ ̆ ѿ

ɔ ⁞⌠ ᵞ ̆ ╕ ₃Ӎῃ Ҭ

̆ ‗ ⱴ Һᵣ ‗ Ȃ ⱴ ֟

Ҭ Һ №ҹ Ҭ ҍ Ҭ ң ȂῒҬ Ҭ Һ ֟ ԍ

̆ῒ ѿ ̆ ̆ΐ ╠‖ ̕ Ҭ Һ

ԍ ԍ ̆ῒ ѿ ᵞ̆ ԍ

Ȃ 
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 3-6 ’ 

 

̆
MeV/u 

ᵝ   
╠

̆pps 

̆
pps 

̆
pps/m 

̆
m 

ᴰ  ▼ᵩ

̆pps 

12C 4 
ⱴ

 
 6.98E+08 ĺĺ 8.61E+06 8.1 90% 6.28E+08 

12C 4 ῀   6.28E+08 ĺĺ 6.21E+05 10.1 99% 6.22E+08 

12C 4 ῀ Ҭ  6.22E+08 6.21E+07 ĺĺ ĺĺ 90% 5.60E+08 

12C 4 ḛ   5.60E+08 ĺĺ 7.81E+05 35.8 95% 5.32E+08 

12C 120~400 ₮ Ҭ  5.32E+08 2.66E+07 ĺĺ ĺĺ 95% 5.05E+08 

12C 120~400 
ᴰ

 
 5.05E+08 ĺĺ 1.23E+05 41 99% 5.00E+08 

12C 120~400  Ҭ  5.00E+08 5.00E+08 ĺĺ ĺĺ 0% 0 
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⌠ ӊ╠̆ᴪ ῤ ̂2cm PMMĂ

C3H8O2̆ 0.95g/cm3̃̆ ῒ Ҋ№ ̔ 

≠ FLUKA ԅ 120MeV/uȁ 5E+08pps 2cm

PMMÂC3H8O2̆ 0.95g/cm3̃ № ̆  3-24 ̆ῒ

№ ̆ ṿ№ 946.87MeV̆ 78.91MeV/uȂ ң cm

PMMA ̆▼ᵩ 4.63E+08ppsȂץҊҹ№ Ȃ 

 

 3-24 PMMA №  

Matsufuji ̂doi:10.1088/0031-9155/48/11/309̃ ԅ 290MeV/u

Ҍ PMMA Ҭ ⁞̆ Ҭ ̂  3-25̃ ̆

PMMA Ҭ ⁞̆ 1cm PMMA

3.7%Ȃ 
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 3-25 290MeV/u Ҍ PMMA ▼ᵩ  

׃ ӊ ץ ⁞ ̆ ҹҬ ҍ

׃ ᵌҹ ̆  3-26 Ȃ 
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 3-26 Ҍ  

290MeV/u ҹ 1250mb̆ 120MeV/u

ҹ 1300mb̕ ᵀ ̆120MeV/u 2cm PMMĂ 7.7%

̆ 5E+08pps 2cm PMMA ▼ᵩ 4.63E+08ppsȂ 

3.4.2  

Һ ҍ ᴆ ԑᵬ ֟

֟ Ҭ Ȃ

‗ԍ ⱴ ȁ ȁ ȁ Ȃ 

֟ ̆Һ

Ả ̆ ῀ ῤ ᵬ ȁ ץ ḱ ᵬ

ֲ Ȃ ᴇҺ ȁ‛ ȁ ᴆ

№ ᴇȂ 

⌠ ᴋⱵ ̆ ῀ ᵝ ֲ

ᵝ ᵬ ⌠ ̆ ᴇ ῤ

ԅ№ Ȃ 

3.4.2.1  

֟ ҍ Ҭ HȁNȁOȁAr
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Ҭ ȁ Ҭ ḛ ̂ɔ̆ ñ ֟ 3Hȁ7Beȁ11Cȁ13Nȁ15O

41Ar Ȃ ȇⱴ Ḡẫ Ȉ̂H.W. ̆R.H. ̃

P296̆ ԍ 3H 7Bĕῒ֟ ᵞ̆ Ҍ ȂҺ

11Cȁ13Nȁ15O 41Ar ̆ΐᵣ 3-7Ȃ 

3-7 ֟ Һ  

   
Ҭ

ᴍ  
֟ └ 

ů2̆mb 

11C 20.5min 

C 1.2×10-4 ̂ɔ̆ ñ  10 

N 7.55×10-1  10 

O 2.3×10-1  5 

Ar 1.3×10-2  0.7 

13N 9.96min 

N 7.55×10-1  10 

N 7.55×10-1 ̂ɔ̆ ñ  9 

O 2.3×10-1  9 

Ar 1.3×10-2  0.8 

15O 2.04min 
O 2.3×10-1  40 

O 2.3×10-1 ̂ɔ̆ ñ  10 
41Ar 1.83h Ar 1.3×10-2 Ҭ ḛ  660 

̔ Ҭ NCRP NO.144 IAEA 283 Ȃ 

3.4.2.1.1  

ᴇ≠ FLUKA ԅ ’Ҋ̆ 2000h̆

ԅ ̆ ץ ̂400MeV/ũ

ҹᶭ Ḡ ᵀ Ȃ Ҋѿ ȁ ҉҈ ȁ ҉ѿ

ȁⱴ ῤ ̆

↓ԍ  3-8~  3-10Ȃ 

 3-8 Ҋѿ  

 ̂Bq) ̂Bq/cm3̃ 
11C 8.78E+05 1.93E-03 
13N 6.84E+05 1.50E-03 
15O 5.46E+05 1.20E-03 
41Ar 9.56E+04 2.11E-04 

 3-9 ҉҈  

 ̂Bq) ̂Bq/cm3̃ 
11C 9.38E+05 1.61E-03 
13N 7.40E+05 1.27E-03 
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15O 5.72E+05 9.84E-04 
41Ar 1.10E+05 1.90E-04 

 3-10ⱴ

 

 ̂Bq) ̂Bq/cm3̃ 
11C 3.20E+04 2.71E-06 
13N 2.95E+04 2.50E-06 
15O 2.17E+04 1.84E-06 
41Ar 3.25E+04 2.75E-06 

 

3.4.2.1.2 ’Ҋ̆ ꜚ  

̆ ῤѿ Ḡ Ȃ ȇⱴ

Ḡẫ Ȉ̂H.W. ̆R.H. ̃P296Ὲ ̂12̃ NCRP NO.144

P345Ὲ ̂6.25~6.27̃ ̆ ’Ҋ̆ t ̆Ả

┴ ᵬ ῤ ꜚ Ҋ 3-4 Ȃ 

         
1

l

l
=
+

t satC C
r

         ̂ 3-4̃ 

Ҭ̆ 

Ctҹ ’Ҋ̆ t ̆Ả ┴ ῤ Ҭ

ꜚ ̆Bq/m3̕ 

CsatҹҌ ’Ҋ̆ t ̆Ả ┴ ῤ Ҭ

̆Bq/m3̕1Bq/m3=1000000Bq/cm3 

ɚҹ ̆s-1̕ɚ=ln2/T1/2̕  

r1ҹ ῤ ̆s-1̕ 

̂1̃ ṿ 

ŵ ɚ 

ɚ 3-11 Ȃ 
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3-11  

 T1/2̆ s ɚ̆ s-1 

11C 1.22E+03 5.66E-04 

13N 6.00E+02 1.16E-03 

15O 1.26E+02 5.50E-03 

41Ar 6.48E+03 1.07E-04 

Ŷ r 

ᵝ ᶫ ̆ ’  

3-12 Ȃΐᵣ ’ ñ4.1.2.3ò Ȃ 

 3-12 ’ 

 
ᵣ
/m3 

/

̂m3/h̃ 

/

̂m3/h̃ 
/

̂ /

̃ 

Ả /

̂m3/h̃ 

Ả

/̂ /

̃ 

Ҋѿ

 
240 240 960 4 1440 6 

҉҈

 
588 588 2352 4 3528 6 

ⱴ

 
8235 8235 16470 2 49410 6 

̂2̃  

Ḡ ץ ῤ №≢ᵬҹ Ҋѿ

ȁ ҉҈ ⱴ

̆≠ Ὲ҉ץ ₮ ’Ҋ̆ ῤ

ᵣ ꜚ Ȃΐᵣ 3-13Ȃ 

3-13 ῤ ꜚ /̂Bq/m3̃ 

 Ҋѿ  ҉҈  ⱴ  
11C 6.51E+02 5.43E+02 9.15E-01 
13N 7.66E+02 6.49E+02 1.28E+00 
15O 9.98E+02 8.19E+02 1.53E+00 
41Ar 1.85E+01 1.67E+01 2.42E-01 

 2.43E+03 2.03E+03 3.96E+00 
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3.4.2.2 ‛  

‛ Һ ԍⱴ ȁ ȁ ̆ ⱴ

ᶏ ‛ Ȃ ‛ ҹ 120m³/h̆ ḱ 1 / ̆

ҹ 15m³̆ ῒҬ № 5m³̆ 10m³̆ № ̆

5m³Ȃ 

ȇⱴ Ḡẫ Ȉ̂H.W. ̆R.H. ̃̆ Ҭ ҍ‛

Ҭ 16O ̆Һ ֟ 3Hȁ7Beȁ11C ȁ13Nȁ15O ̆

3-14ȂῒҬ̆11C ȁ13Nȁ15O ̆ Ả ̆

֓ ̆ Ӟᴪ ᵞȂ ̆‛ Ҭ Һ

3H 7BeȂ 

3-14 ‛ Ҭ֟ Һ ῒ  

 T1/2 ̆s-1  ̆mb 

3H 12.3a 1.78E-09 ̂n̆sp̃  33 

7Be 53.1d 1.51E-07 ̂n̆sp̃  9.3 

11C 20.4min 5.67E-04 ̂n̆sp̃  10 

13N 9.97min 1.16E-03 ̂n̆sp̃  5 

15O 2.04min 5.67E-03 ̂n̆sp̃  28 

̔ IAEA ↓ NO.283 Ȃ 

ᴇ≠ FLUKA ԅ‛ Ȃ ԍ‛ ҌẢ

̆ ̆ Ῥ ѿ⌠ ᵣ ҬȂ 

ֽⱴ ᶏ ‛ ̆ ԅḠ

̆Ẋ ҹ 400MeV/uȁ ҹ 3.16E+07ppŝ ₮

̃ Ҭ 10cm ҉̆ 10cm ᵝ

ԅ ȁ ҹ 26cmȁ 5cm ̆ ԅ 3000 Ҭ ῏

̆ ‛ ᵣ ῒ Ȃ 
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 3-27‛  

 3-15‛ ҬҺ  

  /Bq /̂Bq/cm3̃ 

1 3H 4.17E+03 2.78E-04 

2 7Be 4.79E+04 3.20E-03 

3 11C 1.27E+05 8.50E-03 

4 13N 2.07E+04 1.38E-03 

5 15O 2.63E+05 1.75E-02 

ȇ ҍ ῃ ‰Ȉ̂GB18871-2002̃ ₮

‛ ҬҺ 3H 7Be ṿ 1ALImin ṿ 10ALImin̆

‛ ῍ 15 ̂15m3̃ ̆3H ҹ 4.17×103Bq̆7Be

ҹ 4.79×104Bq̆ ԍ ṿ 1.11×109 Bq 3.85×108 Bq̆

‰ Ȃ 

3.4.2.3 ᴆ  

ᴆ Һ ҍ ԑᵬ ֟ ̆Һ

ᵝ ᵝ̆ ȁ ̆ῒҺ ҹ ȁ ȁ

Ȃ ῏ ̆Ả ᴆҬ Һ

Ȃ ⱴ ₮ ̆

ῤ Һ Ә BeamdumpҬȂ ῒ ̆≠

FLUKA ԅҺ Ȃ 

ŵ ₮ ̆Ḡ 400MeV/uȁ

2.66E+07pps ̆ ῀ ȁ ҹ 10cm Ҭ̕ 

Ŷ ̆Ḡ 400MeV/uȁ
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1.23E+05pps/m ̆ 41m ȁῤ 10cmȁ 3mm Ҍ

҉̕ 

ŷ Beamdump ̆ 400MeV/uȁ 5E+08pps

̆ ῀ 30cmȁ ҹ 30cm Ә ҬȂ 

Ÿ ᵝ ̆ Ҋ  3-28 ȂḠ

400MeV/u ̂250ɛmPET̃ ȁ҈ ̂ 1.75ɛm

+30ɛmPET+1.75ɛm̃ȁ ̂4mm ̃ҍ ̂2cm

PMMÃ Ȃ 

 

 3-28  

Ź ᶫ ҹ 120-400MeV/û Ҭ 3.5-

27.0cm̃Ȃ ԍ ̆ Ҋ 5mm ̆120MeV/u

ԍ 5mm̆ ᵞⱴ Ȃ ֽ ԍ ᵞ

120MeV/u ᵞ⌠ ᵞ ̆ ῒᶏ ᵞȂ 

ҹ PMMĂ ⁞ץ ̆⁞ Һ ҹ

⁞Ȃ ҹ ᵣ ̆ ᶭ ᵞ ̂ⱴ

̃ ῀ ̂ҳ ̃ ̆ѿ ҹ 2cmȂ 

̆Ḡ 120MeV/uȁ5.00+08pps 10minȂȂ 

 3-16~  3-17 ԅ 3000 ȁẢ 4 ̆

ҬҺ Ȃ ԅ 3000 ȁ‛ Ҍ

̆ ₮ ץ 5cmȁ30cm 1m ᵩ╕ ̆  

3-20~  3-21 Ȃ 
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 3-23 ₮ԅ ҩ 333 ̂ Ҭ

9ҩ ῍₮ 3000 Ḡ ̃̆Ả Ҍ ̆

Ҭ ᵝ ᵩ╕ Ȃ 

ԅ 12 ȁẢ 4 ̆ Ә BeamdumpҬҺ

̆  3-18 ̕ ԅ 12 ȁ‛ Ҍ ̆

Beamdump 5cmȁ30cm 1m ᵩ╕ ̆  3-22 Ȃ 

 3-19 ₮ԅẢ 10min ̆ Ҭ῏ ҍ Ả

̆  3-24 ₮ԅҌ ᵩ╕ Ȃ 

̆ ᴆ ᵞ̆ ᵞ

ԍῒ ᾧ ̆Ả Һ 64Cuȁ58Coȁ61Cuȁ51Crȁ48Vȁ7Beȁ

54Mn 52Mn ≢ Ҭ Ȃ Ә BeamdumpҬ

֟ Һ Ȃ 

 3-16 3000 ȁẢ 4 ₮ ̂ ̃

 

ᾝ  
A 

₮ ̂ ̃ 

/Bq /(Bq/cm3) 

Cu 64 5.69E+06 7.24E+03 

Co 58 2.01E+06 2.56E+03 

Cu 61 1.54E+06 1.96E+03 

Co 58 1.06E+06 1.34E+03 

Cr 51 6.91E+05 8.80E+02 

Co 57 6.99E+05 8.90E+02 

Co 56 5.21E+05 6.63E+02 

V 48 3.34E+05 4.25E+02 

Be 7 3.77E+05 4.79E+02 

Mn 54 2.43E+05 3.09E+02 

Mn 52 2.08E+05 2.65E+02 

 3-17 3000 ȁẢ 4 ̂Ҍ ̃  

ᾝ  
A 

̂Ҍ ̃ 

/Bq /(Bq/cm3) 

Cr 51 2.91E+05 7.30E+01 

V 48 1.36E+05 3.41E+01 

Be 7 5.40E+04 1.36E+01 

Mn 52 6.93E+04 1.74E+01 

Mn 54 4.29E+04 1.07E+01 
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Sc 44 3.12E+04 7.83E+00 

V 49 3.53E+04 8.86E+00 

Co 56 3.17E+04 7.94E+00 

Fe 55 2.85E+04 7.15E+00 

Ni 57 2.45E+04 6.15E+00 

Ar 37 2.18E+04 5.48E+00 

P 32 1.97E+04 4.94E+00 

Co 58 1.99E+04 5.01E+00 

Sc 46 1.92E+04 4.81E+00 

Ti 45 1.80E+04 4.52E+00 

Co 57 1.86E+04 4.66E+00 

Sc 47 1.75E+04 4.40E+00 

H 3 1.29E+04 3.24E+00 

Mn 56 1.22E+04 3.07E+00 

Co 58 1.99E+04 5.01E+00 

Sc 43 1.05E+04 2.66E+00 

P 33 1.02E+04 2.55E+00 

Co 55 1.07E+04 2.69E+00 

 3-18 12 ȁẢ 4 Beamdump̂ Ә ̃

 

ᾝ  A Beamdump̂ Ә ̃ 

(Bq) (Bq/cm3) 

H 3 9.41E+03 3.49E-01 

Be 7 3.06E+05 1.13E+01 

C 11 3.31E+04 1.23E+00 

N 13 8.83E-03 3.27E-07 

C 14 1.46E-02 5.42E-07 

O 15 1.58E-31 5.86E-36 

F 18 6.35E+03 2.35E-01 

 3-19 10minȁẢ 10min ҍ  

ᾝ   (Bq) (Bq/cm3) 

H 3 4.12E+00 2.29E-03 

Be 7 1.55E+02 8.60E-02 

C 11 6.28E+05 3.49E+02 

N 13 2.77E+04 1.54E+01 

O 15 2.25E+04 1.25E+01 

F 17 9.85E+00 5.47E-03 

F 18 3.67E+02 2.04E-01 

 3-20Ả Ҍ ₮ Ҍ ᵩ╕  

Ả

 

5cm

ᵩ╕ /̂ɛSv/h̃ 

30cm ᵩ

╕ /̂ɛSv/h̃ 

100cm ᵩ

╕ /̂ɛSv/h̃ 

0s 187.85  16.65  2.69 

30min 69.54  5.83 0.99  

1h 57.34 4.91  0.86 
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6h 43.63  3.73  0.67  

24h 34.64 2.86 0.46  

7d 25.44  2.03  0.29  

30d 17.56  1.41  0.20  

 3-21Ả Ҍ Ҍ ᵩ╕  

Ả

 

5cm

ᵩ╕ /̂ɛSv/h̃ 

30cm ᵩ

╕ /̂ɛSv/h̃ 

100cm ᵩ

╕ /̂ɛSv/h̃ 

0s 0.22 0.04 0.02 

30min 0.08 0.02 0.01 

̔ 30min ᵩ╕ 0.08ɛSv/h̆ ҌῬ Ả

Ҋ ᵩ╕ Ȃ 

 3-22Ả Ҍ Beamdump Ҍ ᵩ╕  

Ả

 

5cm ᵩ╕

̂ɛSv/h̃ 

30cm ᵩ╕

̂ɛSv/h̃ 

100cm ᵩ╕

̂ɛSv/h̃ 

0s 934.05 122.38 15.36 

1min 373.57 57.85 7.88 

5min 315.76 49.29 6.77 

10min 269.05 41.66 5.77 

30min 134.08 21.10 3.04 

1h 48.39 7.68 1.05 

4h 0.16 0.03 0.004 

 3-23Ả Ҍ ̆ Ҭ ᵝ ᵩ╕  

Ả  Ҭ /̂ɛSv/h̃ 

0s 13.75 

1min 1.28 

5min 0.97 

10min 0.81 

30min 0.48 

1h 0.26 

4h 0.12 

12h 0.08 

1d 0.05 

3d 0.01 

7d 0.01 

 3-24 10minȁẢ Ҍ ̆ ᵩ╕  

Ả  
ᵩ╕

̂ɛSv/h̃ 

30cm

ᵩ╕ ̂ɛSv/h̃ 

100cm

ᵩ╕

̂ɛSv/h̃ 

0s 1.25E+03 85.82 9.87 

1min 49.23 2.47 0.27 

5min 31.58 1.52 0.17 

10min 23.29 1.14 0.13 

30min 11.09 0.54 0.06 

1h 4.01 0.19 0.02 

4h 0.01 5.77E-04 6.39E-05 
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3.4.2.4 ᵣ ֟   

O3 NO2 ᾣ ᵞԍ̂ɔ̆ ñ ̆ᾣ ֟

̆ ῒ֟ ҍ ℗ ῏̆ ⱴ ᴇҬ

Ȃ ̆ῒ Һ ҹҬ ̆ᾣ ֟

Ȃғ 3ҩ ̆ 4ҩ

Ȃ ̆ ̆ῒ O3 NO2֟ ̆ Ҍץ Ȃ 

3.5 №   

̂ ̃ Ҭ̆Һ Ⱶ ∞ȁ Ⱶ

֟̆Ҍ ᵬ̆ӞҌᴪ ⱴ ₮ Ȃ ̆

̂ ̃ Ҍᴪ ֟ Ȃ

ҬҺ №  3-25Ȃ 

 3-25 №  

ꜚ   

̂ ̃ ðð 

 ȁ ᵣȁ ᴆ 

 ȁ ᵣȁ ᴆ 

ῒҬ Һ ҹ ₮ ֟

ᵬֲ Ȃ ̆ ֟ ᵣ

ᴆӞᴪ ᵬֲ ֟ Ȃ 

̆ ᵬֲ Ả ῀ⱴ ̂

̃ ḱȁ ̆ ⌠ ֓ ֟ ᵣ

ᴆ Ȃ ḱ ᵬ ̆ ₮ ֟

ᴪ ᵬֲ Ȃ 
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4 ῃҍ  

ᴇץ Ҭ ҹῖ ᶛ № ᴇȂ 

4.1 ᵬ №   

ҹḂԍ ҙ └̆ ȇ ҍ ῃ

‰Ȉ̂ GB18871-2002̃ ̆ ᵬ №ҹ └ Ȃ

└ Ғ ῃ ̕ Ҍ

Ғ ῃ ̆ᵖ ҙ ᴆ ᴇ

Ȃ 

Ҭ №  4-1~  4-4 ̆ΐᵣ Ҋ̔ 

̂1̃ └ ̔ⱴ ȁ ȁ ȁ ᵣ

̕ 

̂2̃ ̔҉ └ ᵣ ̆ └ ȁⱴ

└ Ȃ 

└ ̔ └ ῀ ᵝ ̆ ↓῀

ῃ Ȃ ῀ֽ̆ ῀ └

ῤ̆ ῀ └ ᵬֲ ᵹ ҩֲ╕ Ȃ 

̔ ῀ ̆ ῀̆

῀ ᵬֲ ᵹ ҩֲ╕ Ȃ 
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 4-1 Ҭ Ҋѿ ᵬ №  
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 4-2 Ҭ ҉ѿ ᵬ №  
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 4-3 Ҭ ҉ԋ ᵬ №  
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