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1 ’ 

 ᵝ ᴴ  

ᵝ Ҭ Ҭ  

ףֲ   ֲ ↔   13381128414 

Ύ  ֤ Ҭ῏ ԋ 1  

 
֤ ֤ᾢ ᾣ ҍ 6

2 

  
‰

 
 

(̓ ᾝ) 
3000 

Ḡ

(̓ᾝ) 
200 

ᶛ

̂ Ḡ /

̃ 

6.67% 

 Ǐ  φ  Ǐ  Ǐῒ  
(m2) 

541.8 

 

 
Ǐ  Ǐ  Ǐ  Ǐ  Ǐ  Ǐ  

Ǐᶏ  Ǐ ̂ ᶏ ̃ Ǐ  Ǐ  Ǐ  Ǐ  

 

Ǐ ֟ Ǐ└ PET  

Ǐ  / 

Ǐᶏ  ǏӘ ǏҘ 

 

Ǐ ֟ Ǐ  Ǐ  

Ǐ  Ǐ  Ǐ  

ᵠᶏ  ᵠ  Ǐ  

ῒז  
 

1.1 ᵝ ’ 

Ҭ Ҭ Ҋץ̂ ñ Ҭ ò̃ 1958 ҹ └ľқ ѿ

Ŀ Ҭ ľ581Ŀ ̆ ῒ Ҭ

ҍ ᴋⱵ ᵣ ̆ ⅞
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̆ΐᵣ Ҭ ᾢ Ғ ҍ ̆ ῏

⇔ ҍ ᵬȂ Έ Ҭ̆ Ҭ ҕ

╠ ̆ ԅѿ ̆ ԅѿ

⇔ ̆ ԅѿ ῏ ̆ Ԋҙ Ҭ ԅ ҍ

ꜚᵬ Ȃ 

2025 7 ̆ Ҭ 834ֲ̆ң 2ֲ̆ ₮

6ֲ̆ᴨ 4ֲ̆ ᴨ 4ֲ̆ ⇔ ´ֲ 6ֲ̆

ֲ 4ֲ̆Ҭ ֲ A ´ 3ֲ̆B 7ֲ̆Ҭ ῏ ֲ

9ֲȂ 

1.2 ≠ ῃ  

1.2.1≠ ’ 

Ҭ ῃ 2022 6 28 ̆ ֤

[F0026]̆ 2027 6 27 ̆ῒ ҹ̔ᶏ ȁ ̆ᶏ II

ȁ Ȃ 

ᶏ 30 ȁ 8 ҉ץ̆ ԅ

Ḡ Ȃ Ҭ Ḡ ’ 1-1̆ Ḡ ’ 1-

2Ȃ 

1-1 Ҭ Ḡ ’̂῍8 ̃ 

  ≢  ᶏ    

1 ⱴ ̂50MeṼ  1 
 

֤ [2021]75 
2022.10.17 

2 ⱴ ̂200KeṼ  1 -  ֤ [2010]515 2015.7.16 

3 ⱴ ̂5MeṼ  1 -  xxx xxx 

4 ̂30KeṼ  1 -  ֤ [2016]xxx 2016.12.22 

5 ⱴ ̂2MeṼ  1 -  ֤ [2010]515 2015.7.16 

6 ̂30KeṼ  1 -  ֤ [2016]xxx 2016.12.22 

7 YTX3000ꜚ Xᾣ   1 -  xxx / 
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2 ◐  ᴋ  ◐Һᴋ ⱲῈ  Ὶ  

3 
ֲ 

 Һᴋ  Ὶ  

4  ᴯ ◐  Ҭ  Ὶ  

5   ◐  Ҭ  Ὶ  

6   ҙⱵҺ  ⱲῈ  Ғ  

7  ↔  ҙⱵҺ  ᴆ  Ὶ  

̂2̃ ῃ └  

Ҭ ȇҬ Ҭ ῃҍ └ Ȉ̆ └

ῤ ȁ ῃ ᵣ ᵝ ̆ Ḡ ̆ ḱ └

ֲ̆ └ ̆ └ ̆ ̆ ᶏ ᵬ ̆

Ԋ ̆ Ԋ ̆ ⱴ Ԋ

Ҭ Ȃ 

Ҭ └ ῃ └ Ȃ 

̂3̃ ᵬֲ  

Ҭ ᵬֲ 51 ֲ̆ ᵬֲ ≠

ῃҍ Ȃ 

̂4̃ҩֲ╕  

Ҭ Ԋ׆ ᵬ ֲ ᵹ ԅҩֲ╕ ̆ ֤ ҙ

̂ ֤ ҙ ̃ ᵬֲ ҩֲ╕ ̆ ѿ ̆ҩ

ֲ╕ ῃȂ 

Ҭ ᶫ 2024 ᵬֲ ҩֲ╕ ̆2024

ҩֲ╕ ṿҹ 0.164mSv̆ ԍ ᵝ╕ ṿ 2mSv/aȂ 

̂5̃ ᵬ  

Ҭ ᵬ ̆ ҈ ̂ΐ CMA

CNAS ӥ̃ ѿ ᵬ ̆ Ȃ 

֤ ҙ 2024 8 29 Ҭ ᵬ ᶛ

̆ ᵣ ╕ ̂ ṿ͘0.17̃ ɛSv/h
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ӊ ̆ ᵬ ѿ ̆ ῃ̆

῏ ‰ └ 2.5ɛSv/hȂ 

̂6̃ Ԋ └  

Ҭ └ ԅ ̆ Ҭ ԅ ȁֲ № ȁ

ꜚ ȁ Ḡ ̆ ӟȂ Ҭ ԍ 20247 25

ῃ ̆ ̆ ѿ Ȃ 

̂7̃ ת  

Ҭ ת ’ 1-4̆ ת Ȃ 

1-4  Ҭ ת  

ת  ת      

1 ҩֲ╕ PM1610  4 ῒ ת  

2 ⱳ Model:900+  3 ῒ ת  

3 ҩֲ╕ REN200  1 ῒ ת  

4 ɔ  EGM-5  1 ῒ  

5 ɔ

 ת

AGM-6  4 ῒ  

6 Ḃ X/ɔ╕  HRD-100  2 ת

ⱴ

 

7 Ḃ Ҭ ╕  NRD-100  2 ת

8 ҩֲ╕  PDG-100  3 ת

9 ҩֲ╕  ð  ֲѿ  

10 ɔ-Ҭ ╕   BEIS-RF11 ת
5 ̂ɔ 8ҩ̆

Ҭ 2ҩ̃ 

11 ɔ╕  ת
HA1100Med-

P1 

̆

῀ᶏ  
2 ̂4ҩ ̃ 

12 Ҭ ╕  RP4005-WE ת
̆

῀ᶏ  
1 ̂2ҩ ̃ 

1.2.3 ҍ ᶭ ῏  

50MeV ̂ 50MeVȁ 10ëÃԍ 2021 ∆

̆ ԍ 2021 8 23 ֤ ̆ ҹ֤ [2021]75 ̆ῒ

ῤ ҹѿ 50MeV ⱴ ȁ1 1ҩ ̂ 50MeVȁ

10ëÃ̆ Һ ԍ ᴆ ҍ ̕ ᴋⱵ ̆

2023 ⅞≠ 50MeV ⱴ ̆ ԍ 2023 12 7
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֤ ̆ ҹ֤ [2023]79 ̆ ῤ ҹ 1 1ҩ

̂ 50MeVȁ 10nÃ ̆Һ ԍ

ҍ Ȃ ╠̆ ҉ץ ѿ 50MeV ⱴ ȁ2

2ҩ Ȃ 

ᵬ Ҋ ̂Ҍ ̃Ȃ 

  

1-1 ᵬ  

ᵬ №ҹⱴ ȁ ҈ҩ

̆ ῤ ꜚ 7.5m̆ ҹ

1̂ 1-1Ҭ ã ̆ ᶷ 3ҩ ̆ қ ᶭ ҹ

2̂ 1-1Ҭ b̃ȁ ᾣҬ ̂ 1-1Ҭ c̃ȁ‰ Ҭ ̂ 1-1Ҭ

d̃Ȃ ᶭ ⱴ ῒ ̂ⱴ ̃ ̆

50MeVȂ 

≠ ᵣ̂ ̃ ȁ╕ ת ȁ ῃ

ȁ ᾣ ȁ ȁ Ả ȁ ȁ ̆

1 Ҭ ╕ ȁ1ת â╕ ȁ1ҩת ꜚ ̆ ҩ

̆ ῏ ‰ ṿ Ȃ 

ⱴ

 

 

ⱴ   

  ᵝ  

̂d̃  
̂c̃  ̂b̃  

̂ã  
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1.3 ’ 

1.3.1  

ᵝ ᴴ ̆ ᴴ ̆

ҍ ̆ ᵝ ῤ Ȃ

ԍ ̆ ᴴ ҍ ╕ ῏̆Һ ᵣ ᴆȁ

̆ ₮ⱳ Ҋ ᴆ Ȃ

ץ̆ Ȃ 

ԍ ׂׅ ̆

̆ Ἕᴰ ȁ ȁᾣ ȁ ᾣԋ ᾣ ᴆ ᵝ

ᴴ ᵀ Ȃῒ ȁ ֟ᾝ

ᴆ └ ᵬ Ȃ 

ԍ 3 ȁ3ҩ ̆ ѿ ῒ

̆ ῏ ̆ └ ̆

└ ᴇ Ȃ 

1.3.2ῤ  

ᵝԍ ᾢ ᾣ ҍ 6 ̂

№ ̃̆ ԍ 50MeV ⱴ ̆ ᵝ

̆ 3 3ҩ ̆№≢ҹ ̂

50MeVȁ 10ɛÃȁ‰ Ҭ ̂ 50MeṼ ȁ

ᾣҬ ̂ 50MeṼ ̆ ԍ ҍ Ȃ ⱴ

ῒ 1-5Ȃ 

1-5 ⱴ ῒ ’ 

 Һ  ᶏ    
 

CYCIAE-50

ⱴ  

50MeVȁ

10ɛA 

ⱴ

̂ 3̃ 
/ ⱴ ₮  

 

ῒ

 

50MeVȁ

10nA̕

̔ ҉ 
̂ 5̃ 

200mm× 

200mm 

ҍ

̆

ҍ Ȃ 
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1 

50MeVȁ

10ɛA̕

̔  
̂ 2̃ 

200mm× 

200mm 

ҍ

̆ ᴆȁ

ҍ

Ȃ 

ᵝ 

2 

50MeVȁ

10ɛA̕

̔  
̂ 2̃ 

300mm× 

300mm  

‰ Ҭ

 

50MeV̕

̔  ̂ 2̃ 
/ 

 

ᾣҬ

 

50MeV̕

̔  ̂ 2̃ 
/ 

 

ᵬ ҹ 6 ̂ 2̃̆ⱴ

Ḡ Ҍ Ȃ ̆ ῒ №₮ 2

̆2 ᴨ ̆ Ῥ№₮ 2 ̆ ῒ Ȃ

╠ 1-2ȁ 1-3Ȃ 

 
1-2  

 

1-3 ̂ ҹ ̃ 
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1.3.3ꜚ ’ 

ᵝԍ ῤ̆ ꜚῤ ҹ 3ҩ ῒ ̆

ꜚ7.5m̆ ꜚ╠ ’ 1-2ȁ 1-3Ȃҹ

4ҩ ̔ңҩ ѿ Ĭ Ĭ 1500 mmĬ 500 mm Ĭ 

2000 mm₀ ᵣ̕ ᾣҬ ‰ Ҭ ῍ ѿ ₀

ᵣȂΐᵣ ľ10.1.3.2 ĿȂ ῤ ѿ

Ҭ ╕ ȁѿת â ╕ ̆ת ‰ Ҭ ᶷȂ

ѿҩ ꜚ 20mmPb Ȃ 2 ᵬֲ Ȃ 

1.3.4Ꞌꜚ  

3ҩ ̆ ѿ ⱴ 5ҩ ̆5ҩ

Ҍ ₮ ̆ⱴ ѿҩ ᵬȂ ⱴ

≠ ̆ ץ ῤѿ ῀4ҩ ̂ ҩ ѿҩ

̃̆ ᶭ 4ҩ ̆ ԅ ̂ ̆ ῀

2.5 Ȃ̃ 

Ҭ ῍ 16 ᵬֲ ̆ῒҬ̆ⱴ

11ֲ̆ 5ֲ Ȃ ᵝ ᶫ̆ ⱴ 24

ᵬ ’̆ 24 ̆ 3 ṕ̆ 3ֲ ̆ ᵬ8 /Ȃ

╠ⱴ 11ֲ ᵬ ̆ᵖ ⌠

4ҩ 3 Ҍ ̆ ң ᵬֲ Ȃ Ҭ

ᵬֲ 18ֲ̆ῒҬ13 ᵬֲ ⱴ ᵬȁ

ῤ ᵬ̆5ֲ Ȃ ᵬֲ ’

1-6Ȃ 

1-6 ᵬֲ  

   ӥ  ӥ   

1  ◐  FS21BJ2300017 2021.04.07͘2026.04.07 ҍ

ᵬ 

2  ◐  FS21BJ2300016 2021.04.07͘2026.04.07 

3 ֦֦ ꜛ  FS21BJ2300015 2021.04.07͘2026.04.07 
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4   FS22BJ2300857 2022.07.22͘2027.07.22 

5  ꜛ  FS21BJ2301510 2021.07.29͘2026.07.29 

6   FS22BJ2300603 2022.06.20͘2027.06.20 

ᵬ

ⱴ

ȁ

 

7  ◐  FS21BJ2300043 2021.04.07͘2026.04.07 

8 ҉   FS22BJ2300979 2022.08.01͘2027.08.01 

9  ꜛ  FS21BJ2300085 2021.04.12͘2026.04.12 

10 ᴯ ◐  FS21BJ2300099 2021.04.12͘2026.04.12 

11   FS21BJ2300101 2021.04.12͘2026.04.12 

12 ῟   FS21BJ2300188 2021.04.12͘2026.04.12 

13   FS22BJ2301468 2022.09.08͘2027.09.08 

14  ◐  FS22BJ2300852 2022.07.21͘2027.07.21 

15   FS22BJ2301048 2022.08.12͘2027.08.12 

16   FS21BJ2302299 2021.12.09͘2026.12.09 

17 2ֲ  

1.3.5 ’ 

1ȁ ’ 

ᵝԍ ֤ ӏ 1 ᾢ ᾣ ҍ Ҋץ̂

̃6 1Ȃ 64֡̆Һ ᾢ ᾣ ῏ ̆ ׆ X

֟ ȁᴰ ȁ ⌠ ⇔ ᵣ̆ ҹ

₮ Ȃ ᶷ ӏ ҈ ҹ ̕қᶷ қ ҹ ̕ ᶷ ӏ ԋ ҹ

֤ ̕ ᶷ қ҈ ҹҬ Ȃ

’ 1-4Ȃ 
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1-4 ᵝ ῏  

2ȁ  

6 ᵝԍ 6̆ ᶷ қᶭ ҹ 1 ȁ2 CȁỮ

ȁ3 ᵞ ȁ5 4 Ȃ 50m ᴇ ῤ ȁ

ⱲῈ Ḡ Ȃ 

3ȁ ≠  

6 ҹ № ̆ ᵣқ ⅞№ҹқ ȁ ң №̆қ Һ

ᵣѿ ̆ №ԋ ̆Һ ҹҬ ꜛ ̕ Һᵣѿ ̆ №ԋ ̆

Һ ҹᵞ ꜛ Ȃқ ȁ ӊ ᵣ № ̆ ԑ Ȃ

қ ȁ ѿ ᶏ ѿҩ ₮̆ ᵬ Ҍ֜ Ȃ ᵬ ᵝԍқ ѿ

̆ҍⱴ ӊ ≠ ̆῍ ⱴ Ȃⱴ

қᶷҹ ̕ ᶷҹ ȁ ̂ ≠ ̃̕ ᶷҹᵞ ̂ ̃̕

ᶷҹ ̕ ҉ȁ Ҋ Ȃ 

̆סּ ᵬ ̆Ḡ ׅҹ 6 ῤ
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ҙ ᵬֲ ȁ2 C 1 ῤ ᵬ Ὲᴧֲ ꜚ Ὲᴧֲ ̆

Ḡ Ȃ 

1.3.6 ᵬ  

ᵬ ̆ 7.2m̆ 21m̆қ

25.8m̆ 541.8m2̕ⱴ 14.4m̆ 21m̆қ 20m̆

420m2Ȃ ȁⱴ ҹѿ ₀ ̆ ≠ ԑ Ȃ 

1.4 ֟ҙ  

ԍ ̆ᶭ ȇ֟ҙ

̂2024 Ȉ̃Ҭñ ѿ ꞉ òñ ȁ òҬñ1̈ ת ҙת ̔ ԍ ȁ

ȁ ȁ ȁ ȁԋ № ת ת ̆ ȁ ȁ ת ̆

ȁ ȁ ȁת ȁᾣת ȁXת ȁת ῍ ȁת ꜚ

ꜚ ̆ ȁ └ ȁ

⌠ ҉ץ ₃ᵥ ת ̆ ꜚ ȁ ȁ ⱳ ⱬ ת

̆ ҙCTȁ҈ ᴴת ̆ ԍ № ԍ3.0

̆ ҙ ת ò̆ ԍñ ꜚ ȁ

ȁ ⱳ ⱬ ת ò ̆ ԍ ꞉ ̆ ֟ҙ Ȃ Ҍ

ԍȇ ֤ ֟ҙ └ ̂2022 Ȉ̃Ҭ └ Ȃ ̆

֟ҙ Ȃ  

1.5  

1 200mm×200mm̆ ̆ғ

̂ 2.5 ̃ └̆ 2.5 ̆

ѿ 2͘3 ҩ ̆ ̆ Ḡץ ᵬᴋⱵȂ ҉ץ

̆ 2̆ 300mm×300mm̆ Ҍᵖ ‗ԅ

̆ ңҩ ҉ ̆ᶭ ̆⁞ ԅ Ṝ 2.5

̆ ԅ Ȃ ≠ ᾣҬ ȁ‰ Ҭ ԍ

̆ ԅ ᵝ ᴴ ᵀ Ȃῒ
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ȁ ֟ᾝ ᴆ └ ᵬ Ȃ

̆ᵖ Ṣꜛ҉ ԍ

̆ ԅ Ԋҙ ҍ ̆ ԅ ̆ ᴪ

≠ ԍῒ֟ ̆ ҉ ᶏ ΐ Ȃ 
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2  

  
̂Bq̃/ 

̂Bq̃×  
≢ ꜚ   ᶏ  ҍ   

         

         

         

̔ Ҭ ̆ ῒ ᵥ ץ ֟ Ҭ ̂n/s̃Ȃ 

 

3  

 

 

 

 

 

ꜚ 

 
ᵬ

̂Bq̃ 

ᵬ

̂Bq̃ 
̂Bq̃ 

 ᵬ  ᶏ  ҍ  

           

           

           

           

           

̔ ᵬ ᵬ ȇ ҍ ῃ ‰Ȉ̂ GB 18871-2002Ȃ̃ 
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4  

̂ѿ̃ⱴ ̔ ȁ ῾ҙȁ ȁ ⱴ  

  ≢ 
 

 
ⱴ  

 ̂MeṼ ̂mÃ 
 ᵬ   

1 ⱴ

 

 1  
CYCIAE

-50 
 50MeV 0.01 mA 

ԍ

ҍ ̆

ҍ Ȃ 

6

ⱴ ̂

3̃ȁ

̂ 2̃ 

ⱴ ҹ

̆

ῤ

3ҩ  

(ԋ)X ̆ ҙ ᴴȁ ȁ№  

  ≢   
̂kṼ ̂mÃ 

 ᵬ   

          

          

(҈)Ҭ ̆ Ҭ ̆ᵖҌ Ҭ  

 
 

≢  
 

̂kṼ ̂ɛÃ  

Ҭ

(n/s) 
 ᵬ  

’ 

 

̂Bq̃ 
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5 ̂ ̃ 

  
 

 
 

 
 

 

 

 

’ 

 

 

ᵣ 
 41Ar   1.23E+11Bq / 

Ҍ

 ῀

 

  /   1.17E-01kg 
2.15E-02 

mg/m3 

 
 /   5.21E-02kg 

9.62E-03 

mg/m3 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

̔1. ̆ ԍ ᵝҹmg/L̆ ᵣҹmg/kğ ҹmg/m3̕ kgȂ 

2̈ ̆ῒ ȁ №≢ ̂Bq/L Bq/kg Bq/m3̃

̂Bq̃Ȃ 
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6 ᴇᶭ  

 

ᴆ 

̂1̃ȇҬ ֲ ῍ Ḡ Ȉ̆2015 1 1 ̕ 

̂2̃ȇҬ ֲ ῍ ᴇ Ȉ̆2018 12 29 ḱ

̕ 

̂3̃ȇҬ ֲ ῍ Ȉ̆2003 10 1 ̕ 

̂4̃ȇ Ḡ ᶛȈ̆2017 10 1 ̕ 

̂5̃ȇ ᵝ ҍ ῃ ᶛȈ̆2005 9 14 ̆

Ⱶ פ 449 ̆2019 3 2 ԋ ḱ ̕ 

̂6̃ȇ ᴇ№ ̂2021̃ Ȉ̆ פ

16 ̆2021 1 1 ̕ 

̂7̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̆2006 1 18

̆2020 12 25 פ 20 ḱ ̕ 

̂8̃ȇ ᵝ ҍ ῃ Ⱳ Ȉ̆ Ḡ

18 2011̆פ 5 1 ̕ 

̂9̃῏ԍ ȇ № Ȉ Ὲ ̆ Ḡ

⅞ ᴪ 2017 66 ̆2017 12 06 ̕ 

̂10̃ ȇ ӥ̂ ̃ └ Ⱳ Ȉ̆

9 פ ̆2019 11 1 ̕ 

̂11̃ ȇ ῏ԍ ≠ ῃҍ ῏Ԋ

Ὲ Ȉ̆ ⱲῈ ̆2019 12 24 ̆2020 1 1

1 ̕ 

̂12̃ ῏ԍ ȇ № Ȉ Ὲ ̆ Ḡ ҙ Ḥ

ҙ  2017 65 ̆2017 11 30 ̕ 

̂13̃ ȇ῏ԍẠ Ḡ ᵬ Ȉ̂ ֤

Ⱳ[2018]24 ̃̆2018 1 25 ̕ 
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̂14̃ ῏ԍ ȇ Ḡ Ⱳ Ȉ Ὲ ̂

Ȑ2017ȑ4 ̃̆ Ḡ ̆2017 11 20 Ȃ 

‰ 

̂1̃ȇ ҍ ῃ ‰Ȉ̂GB18871-2002̃ ̕ 

̂2̃ȇ Ȉ̂GB14500-2002̃ ̕ 

̂3̃ȇ Ȉ̂HJ61-2021̃ ̕ 

̂4̃ȇ ɔ ╕ Ȉ(HJ1157-2021)̕  

̂5 ȇ̃ ≠ ȁ ‰↕Ȉ̂ DB11/639-2009̃  ̕

̂6 ȇ̃ Ḡ ↕- ≠ ᴇ ᴆ

ῤ Ȉ̂HJ10.1-2016̃ ̕ 

̂7̃ȇ ⱴ Ȉ̂GB5172-85̃ ̕ 

̂8̃ȇ ‰Ȉ̂DB11/501-2017̃ ̕ 

̂9ȇ̃ ᵬ ҙ ṿ 1 №̔ Ȉ̂GBZ2.1-

2019̃ Ȃ 

ῒז 

̂1̃ȇ ᵀȈIAEA NO.19 ̕ 

̂2 ȇ̃AdvancedPhoton Source̔Radiological Design ConsiderationsȈ̂ APS-

LS-141 Revised̆ H.J.MoE, July1991̃ ̕ 

̂3̃ ᵝ ᶫ ῏ Ȃ 
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7Ḡ ҍ ᴇ ‰  

7.1 ᴇ  

ҹ Ḡ ꜚ Ὲᴧ ᵬֲ ⌠ ╕ ᵞԍ

╕ ṿ̆ ȇ Ḡ ↕ ≠

ᴇ ᴆ ῤ Ȉ̂ HJ10.1-2016̃ Ҭ ̆ñץ ᵣ ҹҬ ̆

ᵝ ֟ ̂ ֟ ̃ ᴇ Ҍ ԍ 3km̕

֟ ῒז ᵬ ᴇ ̆

500m ̆ӘȁҘ 50m Ȃ

ᴇ ̆ ᵣ 50m ̂ ᵣ

ΐᵣ ’ ̆ Ҍᵞԍ 100m ̃òȂ ᴇ ҹ 2ȁ

3 ᵣ 50m ̆ῒ ᴇ 7-1Ȃ 

 

7-1 ᵣ 50m  

7.2Ḡ  

ᵝԍ ᾢ ᾣ ҍ 6

̆ қᶷҹ қ ȁ ̕ ᶷҹ ӏ ԋ ̕ ᶷҹ ̕ ᶷҹ
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1 ȁ2 CȂ 6 ѿ ᶷẒқ̆ ᴇ ῤḠ

№ ’ 7-1Ȃ 

7-1 ᴇ ῤḠ ֲ № ’ 

҉ ̆ Ḡ Һ ҹ ҙ ᵬֲ ȁ2 C

1 ῤ ᵬ Ὲᴧֲ ꜚ Ὲᴧֲ Ȃ 

№  ᵝ Ḡ  
̂m̃  

ֲ  Ḡ  

ῤ

Ḡ

 

ѿ

 

қᶷ 
ȁῤ ȁ

ȁ  
3-10m 

13

ֲ 
ᵬֲ

 

қᶷ  0-3m 

қ ᶷ ⱴ └  2m 

ᶷ 

ȁ ‰ 1ȁ

1ȁ

ȁ ȁ  

0-12m 

ᶷ 
ᵞ

̂ 1̃  
0-37m 0ֲ  / 

ԋ

 

қᶷ 
ȁ ȁ ᴆ

ȁ  
3-10m 

5ֲ  ᵬֲ

 

қᶷ  0-3m 

ᶷ  0-3m 

ᶷ 
‰ ȁᴡ ȁ

ȁ  
3-12m 

Ḡ

 

ᶷ  0-12m 
ꜚֲ

 
ֲ 

ᶷ 2 C 10-50m 
20

ֲ 

ῤ

ⱲῈֲ  

ᶷẒ  1  12-50m 
20

ֲ 

ῤ

ⱲῈֲ  

ᶷ  37-50m 0ֲ  / 

қᶷ  10-25m 0ֲ  / 

қᶷ  25-45m 
ꜚֲ

 
ֲ 

қᶷ  45-50m 0ֲ  / 

ᶷ  12-28m 
ꜚֲ

 

ῤ

ⱲῈֲ  

ᶷ  28-50m 
ꜚֲ

 
ֲ 

7.3 ᴇ ‰ 



 

21 

7.3.1╕ ṿ ╕ ṿ 

7.3.1.1╕ ṿ 

ȇ ҍ ῃ ‰Ȉ̂ GB18871- 2002̃ ȁȇ

ⱴ Ȉ̂GB5172-85̃ Ҭ ῏ ‰ ̆ ᵬֲ ҙ

Ὲᴧ ╕ ṿ Ҋ̔ 

̂1̃ ᵬֲ ╕  

ᴋᵥ ᵬֲ ҙ └̆ᶏӊҌ Ҋ ṿ̔ 

(a) ‗ 5 ╕ ̆20mSv̕  

(b) ᴋᵥѿ Ҭ ╕ ̆50mSvȂ 

̂2̃Ὲᴧ  

ῈᴧҬ ῏῏ ֲ ⌠ ╕ ᵀ ṿҌ Ҋ

ṿ̔ 

(a) ╕ ̆1mSv̕  

(b) ’Ҋ̆ 5 ҩ ╕ Ҍ 1mSv̆ ↕ ѿ

ѿ ᴍ ╕ ⌠ 5mSvȂ 

7.3.1.2╕ ṿ 

ᴨ ↕̆ ⌠ ᵝ ’ ҹῒ

ꜚ ᵩ ̆ ᴇ ᵝ ҙ Ὲᴧ ╕ ṿ№

≢ ԅ Ҋ ̔ 

̂1̃ ᵝ ᵬֲ ╕ ṿҹ 2mSv/ă ᵬ

ֲ ╕ ṿ ╕ ṿ̆ ᵝ ᵬֲ ╕ ṿҹ

2mSv/a̕  

̂2̃ Ὲᴧ ╕ ṿ 1/10ᵬҹ Ὲᴧ ╕ ṿ̆

0.1 mSv/aȂ 

7.3.2 ╕ └  

╕ └ Һ Ҋץ ̔ 

̂1̃ ֲ ╕ ṿȁ ᵬ ῏ ᵝ ₮
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╕ └ Ȃ ᵬֲ ╕ ṿҹ 2mSv/ă ⱴ ₮

2000h̆ ῀ ҹ ȁῒז ̆῏ ᵝ

1/4̆ ╕ └ ҹ 4ɛSv/hȂ 

̂2̃ ȇ 5 №̔ ⱴ

Ȉ̂ GBZ/T201.5-2015̃ Ҭ ῏ ֲ Ҍ ̆ ῏

╕ └ ̔ 

a)ֲ Tů1/2 ̔HŮ2.5ɛSv/h̕ 

b)ֲ T̖1/2 ̔HŮ10ɛSv/hȂ 

῏ ᵝ 1/4̆ ╕ └ ҹ 10ɛSv/hȂ 

̂3̃ ᶭ ⱴ Ҭ ̆ ᵣ

╕ Ҍ ԍ 2.5ɛSv/hȂ 

҉̆ ᵬ ῏ ╕ └ ̆ ̂1̃

Ҭ ₮╕ └ ȁ̂2̃Ҭ └ ̂3̃Ҭ

̆ ⱴ ȁ ᵣ ȁ ╕

└ ҹ2.5ɛSv/hȂ 

7.3.3 ᵣ  

ҹ ̆ ᵝ ̆

Ҍ ᵣ Ȃ 

7.4 └ṿ 

NOx ṿ ȇ ‰Ȉ̂ DB11/501-

2017̃ 3̆ ῤ O3ȁNOx ṿ ȇ ᵬ ҙ

ṿ 1 №̔ Ȉ̂GBZ2.1-2019̃ Ҭ ᵬ Ҭ

ṿ̆ΐᵣ ‰ṿ 7-2Ȃ 

7-2 ῤ ‰ 

 

‰ ῤ ṿ 

ᾛ

̆mg/m3 

ᾛ

̆kg/h ̆mg/m3 

ⱴ

̆mg/m3 

O3 ðð ðð 0.3 ðð 
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NOX 100 0.215* ðð 5 

̔ ȇ ‰Ȉ̂ DB11/501-2017̃ ñ̆ ԍ 200m

ῤ 5m̆҉ץҌ ⌠ ̆ ᾛ 1ȁ

2 3 ↓ ṿ 50% 5.1.3 ṿ 50% òȂ

200m ῤ ҹ 3#γ ῒ̆ ҹ 22.8m̆

ҹ 15.85m̆ ԍ 200m Ȃ ȇ

‰Ȉ̂ DB11/501-2017̃ ̆ NOX 15m ᾛ

̂DB11/501-2017̃ 3Ҭ ṿ 50% Ȃ 

7.5  

֤ Ḡ ԍ199211 ȇ Ȉ 12

6 ȇ ֤ Ȉѿ ̆

â 7-3Ȃ 

 7-3   ɔ ̂ ᵝ̔nGy/h̃ 

   ῤ 

ṿ  40.2͘ 77.7 37.8͘ 79.5 57.8͘ 143.1 

ṿ¤ ‰ ̂ ⱴ ̃ 62.0¤10.6 58.6¤12.3 80.1¤35.2 

̔ ṿ ṿȂ 
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8  

8.1 ᵝ  

ᵝԍ 6 ̆ῒқᶷȁ ᶷҹ ̆ ᶷҹ

̆ ᶷҹ 2 C 1 Ȃ 50m ῤ

ȁ ⱲῈ Ḡ Ȃ 

ᵝԍ 6 ῤ қ ᶷ̆ Ҋ Ȃ

қ ҹ ̆ ҹ ȁ 1ȁ‰ 1

̆ ҹᵞ ̆

ҹ Ȃ 

8.2 ’ 

ҹ ̆ ҙ ֤ ‚ ԍ 2025

9 29 ᵬ ԅ

̂ ̔2025HYYFX-06025̃ Ȃ 

8.2.1  

̔̂1̃ɔ ╕ ̂̕2̃Ҭ ╕ Ȃ 

8.2.2 ת  

ᶏ Һ 8-1Ȃ 

8-1  Һ  

ת   Һ  ᵝ/  

╕  ת
FH40ĜYQ-

HJ-0172̃ 

̔10nGy/h~100ɛGy/h̕ 

̔30keV~4.4MeVȂ 

Ҭ  

2025.3.10͘2026.3.9 

Ҭ ╕

 ת

BH3105

̂YQ-HJ-0008̃ 

̔

100nSv/h~100mSv/h̕ 

̔ Ҭ ͘14MeVȂ 

Ҭ  

2025.7.2͘2026.7.1 

8.2.3  

Ḃ ╕ ת Ҭ ╕ ץ̆ת Ȃ

̆Ḃ ת 1m ̆ 10 ̆ 10 ̆
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ṿȂ 

8.2.4  

ᶭ ȇ Ȉ̂ HJ61-2021̃ ȇ â ╕

Ȉ̂ HJ1157-2021̃Ҭ ῏ ↕ ̆

’̆ ᵝ Ḡ ̆

ᵝ 8-1 Ȃ  

 

8-1   

8.2.5 Ḡ   

̂1̃ ᵝ̆Ḡ ᵝ Ȃ  

̂2̃ ῏ ‰̆ ֲ

ӥ҉ Ȃ  

̂3̃ ת ̆ ᶏ Ȃ  

̂4̃ Ғҙֲ ᵬ ᵬת ̆ Ạ Ȃ 

̂5̃ Ҥ ҈ └ ̆ ȁ ̆

ֲ Ȃ  

̂6̃ Ҭ ᴪ Ȃ 

8.2.6  

ɔ ╕ Ҭ ╕ 8-2Ȃ 
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8-2  

 ᵝ  

ɔ ╕

̂nGy/h̃ 

Ҭ ╕

 

̂nSv/h̃  

‰Ẓ

 

1 Ҭ  81.4 1.1 ̖LLDn 

2 ⱴ Ҭ  84.2 1.4 ̖LLDn 

3 ⱴ қ 30cm̂ ̃ 80.4 1.9 ̖LLDn 

4 30cm̂ ̃ 86.0 2.0 ̖LLDn 

5 30cm̂ 1̃  100 1.5 ̖LLDn 

6 ԋ ⱴ қ 30cm̂ ̃ 84.2 1.2 ̖LLDn 

7 ԋ 30cm̂ ̃ 98.3 1.8 ̖LLDn 

8 ҉  58.3 1.2 ̖LLDn 

9 30cm̂ ̃ 62.7 1.1 ̖LLDn 

10 2 C ᶷ  65.2 1.3 ̖LLDn 

11 1 ᶷ  62.3 1.2 ̖LLDn 

12 6 қᶷֲ  37.5 1.5 ̖LLDn 

13 6 ᶷֲ  53.5 0.6 ̖LLDn 

̔̂ 1̃ ȇ ɔ ╕ Ȉ(HJ1157-2021)̆ ꜚ ╕

1.20Sv/Gy̕  

̂2̃ LLDn=0.1ɛSv/hȂ 

8-2 ̔6 ɔ ╕ ̂37.5͘ 65.2̃

nGy/h ῤ̆Ҭ ╕ ҹ ԍת ̕6 ῤ ɔ

╕ ̂58.3͘100̃ nGy/h ῤ̆Ҭ ╕

ԍת Ȃ҉ץ ṿȂ ȇ ֤

Ȉ̂ 12 6 ̆1992 11 ̃ ̆

ת ṿ â ҹ̂40.2͘ 77.7̃ nGy/h̆

â ҹ̂ 37.8͘ 79.5̃ nGy/h̆ ῤâ ҹ̂ 57.8͘ 143.1̃ nGy/hȂ

Ҭ ɔ ╕ ԍ ֤

ӊῤ̆ ɔ ╕ ̆ῒҬ ╕ ṿ ᵞ

ԍ Ȃ 

̂ ῤ 5̔4.8͘ 118.6nGy/h̆

̔65.4͘ 89.2nGy/h̃ ̆ ɔ ╕ Ȃ 
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9 № ҍ  

9.1 ᵬ  

9.1.1 ᵬ  

Һ ѿ 50MeV ⱴ ȁң

ҍңҩ Ȃ Һ 9-1Ȃ 

9-1 Һ  

  ῤ   

50MeV

ⱴ

 

ⱴ    

₮    

₮  ▫ ₮  

ⱴ ₮  10ɛA  

ⱴ  ū4mĬ2.5m  

ⱳ  100KW  

ⱴ  90kV  

ⱴ ⱳ  260KW  

 

 50MeV  

҉  10ɛA  

 20cm Ĭ20cm  

 10ɛA  

 

 50MeV  

҉  10nA  

 20cm Ĭ20cm  

 10ɛA  

Ҭ 9-1 ̆ 9-2Ȃ 

 

ѿ   

ᵬ  
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ԋ  

9-1 Ҭ  

 
ⱴ  

 
̂ ̃ 

9-2 ᵬ  

9.1.1.1  

1ȁ50MeV ⱴ  

50MeV ⱴ ѿ ⁫ ⱴ ̆Һ ȁ

῀ ᴰ ȁ Ẓ ҍҬ ȁ ҍ ȁ ⱳ

ȁҺ ҍ꞉ ȁ ȁ ȁ▫ ₮ ȁ ₮ ῏

ȁ ȁ ҽ ȁ └ ȁ ‛ ȁ ꜚ ȁ

ȁ Ȃ ₮ 30MeV͘ 50MeV̆ ₮

10nA͘ 10ɛAȂ 

ⱴ 4 ̆ 2.5 ̆ 100 Ȃⱴ ѿ

֟ ̆ ῀ ῀ Ȃⱴ

ҹѿ 100KW ꜚѿ ᵣ̆ ⱴ ̆

ⱴ ҹ 50KV͘90KVȂ ₮ ҹ▫ ₮̆ ₮ ԍ 99%Ȃ

₮ ҹ 50MeV̆ ᵞ ₮ ҹ 30MeVȂ 

ῒⱴ 9-3Ȃ 
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9-3 ⱴ  

50MeV ⱴ ҹ ῀ ⁫ ⱴ ̆

ⱴ ̆ ▫ ₮ ₮ Ȃⱴ 2ҩ

ᵣ ̆ᶏ 4 ⱴ ̆ⱴ ҹ 50kV-90kV̆

ⱳ ҹ 100kW̆ └ Ȃ ⱴ Һ ᶫ

ⱴ ̆ ҹ 1.0T-1.6T̆ 4 ̆ 100

̆ CȁMnȁAl Ni ᾝ ̆ῒҬ ᵞԍ 0.025%ȁMn

ᵞԍ 0.3%ȁAl 0.3%͘ 0.5%ȁNi ᵞԍ 0.05%ȂҺ 2

GM ‛ +2 № +1 ̆ ԍ

1x10E-7mBarrȂ ̆ ῀ 35keV

̕ Ẓ ҍҬ ₮ Ẓ ⱴ Ȃ▫

₮ ▫ ̆ ᵬ Ҋ

Ẓ ₮ Ȃ 

2ȁ  

ҹ10ɛĂ ҹ50MeVȂ Һ ₮ ῏

ȁ ̂ ᾣ ȁ ȁ̃ ȁ ȁẒ ȁ

ȁ ȁ ȁ‰ ȁ ץ Ȃ 
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9.1.1.2 ᵬ  

1ȁ ⱴ ᵬ  

ⱴ ᵬ 9-4 Ȃ ⱴ Ҭ ᵝ

ᶏ ᵣ ₮ ̆ ҹ Dee

̂ D Ҭ̃ ꜚȂD ҍ ҹⱴ ᶫ

֜ Ȃ ᵬ Ҋ ⱴ ᵌԍ Ҭ ꜚ

Ȃ ҹ m̆ ҹ q̆ ΐ ꜚ ҹ v̆ ꜚ

ԍ ҹ B ⱬ ̆ ⌠ ԍ v B Lorentzⱬ FL ᵬ

̆ ⱬҹ̔ 

FL=vBq 

r ⱬ FLӊ ̔ 

mv2/r= vBq 

҉ v̔ 

v = qBr /m 

↕ ֟ ꜚ ҹ̔ 

E=mv2/2= B2q2r2 /2 

ⱴ Ҭ ̆ ₮ ⱴ ᵞ ∆

v1̆ ̆ Ӟ ֓ ֟ ᵬ ̆ң ᵬ Dee

̂gap̃ ῤ Ȃ ̆ gap ῀ ѿҩ Dee

̆ ̆ Dee ѿ ⌠ ל ѿ Ȃ ѿҩ

gap ̆ῒ ╠ѿ Ȃ ꜚ

t ⱴ ̆ ꜚ ҍ ᶛȂ ⱴ

ꜚ rҍ t Ȃ ⱴ

̆ ⌠ ̆

₮ ῀ Ȃ 
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9-4 ⱴ ᵬ  

2ȁ ҍ ᵬ  

ᵬ ⱴ ֟ ᴰ ̆

ᴰ Ҭ̆ ȁ ȁ ̆ᶏ ᴰ

Ȃ 

₮ⱴ 2 Ẓ ȁ ȁ ȁ

ȁ ᾝᴆѿ ῀⌠ ̆

‰ ᾝᴆ ⌠ ҉ Ҭ̕ ѿ

̂ ̃ ⱴ 1 Ẓ Ẓ ₮ Ῥ̆

1 Ẓ ҉ ⌠ԋ Ȃ ᴰ ≠

‰ └ ᶏ̆ ᵞ̆

⌠Ḡ ̆ └ ̆ ҈

Ȃ ᵬ ̆ ׆ 1ɛA

ᵞ⌠ 10nĂ ᵞȂ ⌠ ̆≠

ҍ Ȃ 

ңҩ Ҍ ₮ Ȃ ₮ ῏̆

└ң Ȃ ῏ 9̆0£Ẓ ᵬ̆ ῤ

ῃ ѿ̆ ᵬ̕ ῏῏ 9̆0£

Ẓ Ҍ ᵬ̆ ⌠ ѿ ̆

ᵬȂ 
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9.1.2 ’ 

ꜚ 7.5m̆ ꜚ ҹ

1̆ ᶷ ⱴ 3ҩ ̆ᶭ ҹ 2ȁ ᾣҬ

ȁ‰ Ҭ Ȃ 9-5ȁ 9-

6Ȃ 

 

9-5 ᵬ  

  

9-6 ᵬ  

9.1.2.1 1 ῒ  

1ȁ 1 ̂ ̃ 

῀ ̆ ѿ 45°Ẓ Ẓ
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̆Ẓ ѿ ±45° ῏ № ̂

ҹ ֽ̆ ᵝ ꜚ̃Ȃ 

2ȁ 1̂ ᵝ̃ 

1 ѿ ̆ ₮ῒ Ҍ

Ҋ ׆̆ ᴆȁ ҍ Ȃ

50MeV̆ 5×109p/cm2ÅsȂ ԍ ҹ 20cm 

Ĭ20cm̆ 400cm2̆ ⌠ 2.4ɛAȂ 

ҹ ̆ ҹ ̆

50MeV̆ 10ɛA ᶏ̆ ₀

̆ 1 ̆ 1 ᶷ 90 1m ᵩ╕

Ҍ ԍ 2mSv/hȂ 

῀ ᵣῤ̆ ᵣ ₭ Ȃ 

 

9-7   

9.1.2.2 2 ῒ  

1ȁ  

῀ ̆ ѿ 45°Ẓ Ẓ

̆Ẓ ѿ ±45° ῏ № 2Ȃ 

2ȁ 2 

ᵬ ᶏ ₯ ̆

50MeV̆ 5×1010p/cm2ÅsȂ ҹ

300mm*300mm̆ 900cm2̆ ⌠ 7.2ɛAȂ

̆ῤ ꜚ ̆ ץ ̆
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ң № ̆Ḡ ῤ 5¦10-4Pa Ȃ 

ҹ ̆ 1Ȃ 

9.1.2.3 ᾣҬ ῒ  

1ȁ ᾣҬ  

῀ ̆ ңҩ Ẓ Ҍ

ᵬ̆ ᴰ ̆ ȁ ᾝᴆ ȁ

└ ӊ̆

90 Ẓ Ẓ ̆Ῥ ȁ ᾣҬ

Ȃ 

2ȁ ᾣҬ  

ⱴ ֟ ᴰ ҍ ֟ ᾣҬ ̆

30MeV-50MeV̆ ҹ7.2ɛAȂ ҩ ԍ ᵣῤȂ 

ᾣҬ ᴆ ῒ̆ ‗ ֟ Ҭ Ȃ

₯ ѿ ֟ Ҭ └Ȃ ȁ

ȁ ҊҌ ᷅ ғ Ȃ 9-8 ̆

ѿ ֽ̆ ῀ ’ ѿ

₮ Ȃ ѿ ᾣҬ ᴆ̆ ᵣ᷅῀‛ Ҭ̆ ҍ

‛ ̆ ⱳ № ‛ ץ̆

└ ᵣ Ȃ 

 

9-8  ᾣҬ  
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9.1.2.4‰ Ҭ ῒ  

1ȁ‰ Ҭ  

ңҩ ᾣҬ Ẓ Ҍ ᵬ̆

ᴰ ̆ ȁ 90 Ẓ Ẓ ‰

Ҭ Ȃ 

2ȁ‰ Ҭ  

ⱴ ֟ ᴰ ῀‰ Ҭ ҍ ֟ ‰

Ҭ ̆ 50MeV̆ ҹ7.2ɛAȂ ҍ

Ẓ 45 ῀ ₀ Ȃ

֟ ‰ Ҭ ̆ Ҭ ‰ ‰ ̆⌠ ̆

Ȃ 

9.1.3 ᵬ  

̂1̃ ᵬֲ ᵹ ҩֲ╕ ̆ᶏ ╕ ת

╕ Ҍ ṿ̕ 

̂2̃ ⌠ ҉̕ 

̂3̃ ȁ ȁ ꜛ ̕ 

̂4̃ ̕ 

̂5̃ ῤ ֲ̆ ̆̓͂ ̆ ⱴ ̆

ᵬ̕ 

̂6̃ / ᾣҬ /‰ Ҭ ̕ 

̂7̃ ̆῏ ⱴ ̕ 

̂8̃ ѿ ̆ ת ῤ╕ ᵞԍ

1ɛSv/h̆ ῤ╕ ̆ ̆ᶏ ╕ ת

ץ ῀ ̆ ῀ ₮ Ȃ 

9.1.4ֲ ’ 

῍ 16 ᵬֲ ̆ῒҬ̆ⱴ

11ֲ̆ 5ֲȂ ᵝ ᶫ̆

₮ 2000h ̆ ῒⱴ ₮
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2200h̆ 2 ᵬֲ Ȃ 

9.2 №  

9.2.1’Ҋ №  

̂1̃Ҭ ᴪ֟ Ҭ ̆ᵄ ɔ ֟ ̆ Ὲᴧ

ᵬֲ ̕ 

̂2̃ⱴ ҬҺ Ҭ ҍ ȁⱴ ᴆȁ ‛

ԑᵬ ̆֟ ῒ̆Ҭ ᴆ ᵣ

ᵬֲ ̆ ‛ ᶏ ̆ ’ҊҌ

̆ ̕ 

̂3̃ ̆ ԍ ᵬ ̆ №

⌠ ̆ ⱴ Ҭᴪ֟ ̕ 

̂4̃ⱴ ᴪ֟ Ȃ 

9.2.2Ԋ ’Ҋ №  

Ԋ ҹ̔1̃ ᵬֲ ῀⌠ ԍ ₮

ῤ̕2) ԍ‛ ̆ ‛ Ȃ ֓Ԋ

’Ҋ Ả̆ ֲ Һ ⌠Ҭ ȁɔ 3̃̕ ᵬ ̆

₮ Ҍᴪ₮ ̆ ᴋѿ ᵬ ̆ Ҭ

ῃ ῀ ̆ № ῀ῒז ̆

̆ ᴪ ’̆ ңҩ ₮ ̆

ⱴȂ 

ῒ ȁ ȁ Ԋ ̆Ҍᴪ Ȃ 



 

37 

10 ῃҍ  

10.1  

10.1.1  

ⱴ 3 3ҩ ᵝԍ 6

2 ῤȂῒ ’ 10-1Ȃ 

10-1 ᵬ ’ 

 
 

қᶷ ᶷ ᶷ ᶷ ҉ 

Ҭ

 

ѿ  
ȁ ȁ

└  

ȁ ȁ

ȁ ‰

  

ȁ

 

 

ԋ  

ȁ ȁ

ᴆ

 

ȁᴡ ȁ ᴆ

ȁ ȁ

‰  

ðð ðð ðð 

҈   ȁ   ðð  

10.1.2 №  

ᵬ № ̆ ҹ └ ̆Ҍ

Ғ ῃ ȁᵖ ҙ ᴆ ᴇ

ҹ Ȃΐᵣ№ Ҋ̔ 

└ ̔Ҭ ȁⱴ

Ȃ 

̔ѿ ⱴ ȁ ῒז ̆ԋ ⱴ

ȁ ῒז ̆҈

̆ ҍⱴ ȁ ҹ ȁ

Ȃ҉ץ№ ֽ 6 қ ̆6 қ ҹҬ

ᵬ ̆ ҹᵞ ᵬ ̆ң ѿ

̆ ῤ ᵣ№ ̆Ҍԑ Ȃ ׆ ῀ ̆

ᵬֲ ̆ῒֲז ῀Ȃ 

№ ΐᵣ⅞№ ’ 10-1͘ 10-3Ȃ 
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10-1  ѿ №  

 
10-2  ԋ №  

 
10-3  ҈ №  
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10.1.3  

10.1.3.1  

ᶭ ⱴ ȁ ᵣ ̆ΐᵣ

10-2Ȃ 

10-2Ҭ  

 ᵣ ᵣ  ̆m  

ⱴ

 

қ ȁ ȁ ȁ  ₀  2.5  

ῤ  ₀  1.5  

 ₀  2.0  

 ₀  2.0  

 +  0.33  

 

қ ȁ ȁ ȁ  ₀  2.5  

 ₀  2.0  

 

қ ȁ ȁ  ₀  2.5  

 ₀  1.5  

 ₀  2.0  

 ₀  1.3  

 Ә +  0.33  

10.1.3.2  

ᵬ Ȃ ̆4 ҩ Ҭ Ҭ

̆ Ҭ ΐ ⱬ ῒ Ғ

̕ ҍ ȁ ԑᵬ ֟ ⱬ Ҭ ̆

ῒ ̕ Ҭ֟ â ̆Ӟ ῒ Ḡץ̆

ῃȂ 4ҩ ̆ΐᵣ ῒ

№ Ҋ Ȃ 

1ȁ №  

̂1̃  

1 2 ѿ ҹ̆ѿ 1500mm×2000mm 

×500mm̂ × × ̃ ₀ ̆β ԍ ╠ 1100mm Ȃ ₀ ᵣ
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ῤ ῀ ̂ ̃̆ ԍ Ȃ Ҭ

1250mm̂ ῀ ̃̆ ѿҩ 400mm×400mm̂ × ̃ ῤ₭

̆ 100mm̆ ῤ₭ Ȃῤ₭ ῤ ң ҹ 10mm ̆

ҹ 120mm¦120mm̆ ңᴆ Q235A ҍ ₀ ҹѿᵣ̆ ԍ

Ȃ ῀ ⌠ ҉̆

ᵣ 10-4 Ȃ 

   

10-4  

̂2̃ №  

ᵞ̆ ̆ ԍ Ả ᵣ Ȃ ̆

ᵬҹ Ả ᵣ ̆ҍ ₀ ᶏ

Ȃ 

ҹ ̆ MCNP

ȂMCNP ѿ ԍ

̆ ԍ ȁ ȁ Ȃ

ҹ 50MeVȁ 10ëA ̆ 6.25¦1013 p/s̆

̔C30 ₀ ȁ 2.7g/cm3 Ȃ Ҭ

̆ ԅ Ҭ â Ȃ 

῀ ̆ ᵣ Ҭ ╕ â ╕ № ’ Ҋ
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Ȃ 

  

10-5 Ҭ Ҭ ╕ ̂ ̃ â╕ ̂ ̃№  

10-5 ̆ ῀ ̆ ῤ╕ ̆

̆ Ҭ ╕ â ╕ Ҋ ̆

Ȃ 

2ȁ ᾣҬ №  

̂1̃  

Ҭ ᵣ ᾣҬ ᵣ ‰ Ҭ ᵣ̆ңҩ ῍

ѿ ₀ ᵣ̆ ᵣ ᵣ 10-6Ȃ ᵣҺ Ҭ ȁ‰ ȁ

₀ ȁ Ә ȁ Ȃ 

       

10-6 Ҭ ᵣ  

ᵣ ₀ ̆ 2cm Ә ̆ Ῥ ѿ
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1cm ̆ Ȃ ₀ ᵣҺ ԍ Ҭ â Ȃ

10-7 ̆ № ‰ Ȃ 

    

10-7 ᵣ  

ᾣҬ ᵣ ₀ ᵞ ᵣ ⌠ῤ׆̆ №≢ ԅ ȁ

ᵣ ₀ ᵣȂ ᵞ ᵣ̆γ ᵣ ҹ ᵣ̆

̆ 10-8̂ ̃ ᵣҊ ̆

̆ 10-8̂ Ҭ̃ ᵣ̆ 10-8̂ ̃ ‰ Ȃ 

 

10-8 ᵣ ᴆ  

ᵣ ῀ Ҭ ₮ ̆ 12cm̆Ҭ ₮

ҍ ᾣҬ ‰ Ȃ‰ Һ ̆ ᾣ‰ ҹ0.5mȂ‰

‰ Ҭ

‰

‰ Ҭ

ᾣҬ
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10cm 5 ̆Ҭ ̆ Ҝ ᵣ ᵟ̆

₀ ̆ Ḡ Ȃ 

̂2̃ №  

ᾣҬ ̆ ҹ 50MeVȁ

10ëA ̆῀ ╕ ṿȂ 

ⱴ ᾣҬ ᶫ ̆ ᵣ Ҭ ╕ â ╕ №

’ Ҋ Ȃ 

 

10-9 Ҭ Ҭ ╕ ̂ ̃ â╕ ̂ ̃№  

҉ ץ ₮̆ ῀ ֟ Ҭ ╕ ᵣ֟ â╕

ңҩ ̆ᵖ ₀ ᵣ Һ â╕ ̆ғâ╕ ԍҬ

ѿҩ ̆ ᵣ â╕ ԍҬ ҍ ԑᵬ Ȃ 10-9

̆ ᵣ Ҭ ╕ â ╕ Ҋ ̆ Ȃ 

3ȁ‰ Ҭ  

‰ Ҭ ֟ Ҭ ̆₮ Ҭ ҍ῀

ѿ ҉̆ Ẓ Ẓ 45° ⌠ ҉Ȃ ₀

ᵣ 10-7Ȃ‰ Ҭ ‰ ҹ 50cm̆ ῤ 15cm̆ 2m

̆‰ 10-10̂ ̃Ȃ Ẓ Ẓ

45°̆ ⌠ ҉̆ 10-10̂ Ҭ̃ȁ 10-10

̂ ̃Ȃ 
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10-10 ‰ Ҭ ᵣ ᴆ 

̂2̃ №  

‰ Ҭ ̆ ҹ

50MeVȁ 10ëA ̆῀ ȁ

╕ ṿȂ 

ⱴ ‰ Ҭ ᶫ ̆ ᵣ Ҭ ╕ â ╕

№ ’ Ҋ Ȃ 

  

10-11 Ҭ Ҭ ╕ ̂ ̃ â╕ ̂ ̃№  

҉ ץ ₮̆ ῀ ֟ Ҭ ╕ ᵣ֟
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â ╕ ңҩ ̆ ₀ ᵣ ӞҺ Ҭ ╕ ̆ғ

â╕ ṿ ѿҩ ̆Һ ԍ ₀ ᵣῤ Ҭ

Ȃ 10-11 ̆ ᵣ Ҭ ╕ â ╕ ᵣῤ

Ҋ ̆ Ȃ 

10.2 ῃҍ  

ῤ ῃ ȁ

ῃҍ ̆ ҉̆ ѿҩ ꜚ ȁ 1

Ҭ ╕ ȁ1ת â╕  Ȃת

ῃҍ ’ Ҋ̔ 

10.2.1 ῃ  

1ȁ ‰↕ 

ῃ ‰ ̔ 

̂1̃ ̔ᾟ№ ֲ ῃ Όᵩ

Ḡ ғ Ḡ ӊ ΐ ԑ ̕ 

̂2̃ ᴆ ̔ ᵝ Ḥ ñ ᴆò҉̕ 

̂3̃Όᵩ ̔ ѿᵝ ȁҹ ѿ ᶏ ̆

Όᵩ ԑ ̆Ҍᴪ ҹѿ ⌠ῒז

ῃ ̕ 

̂4̃ ᴨ℗ ̔ ℗ ╠ └ ∆ ⱳ

̂ ̃̆ Ḡ ῤ ῃ̕ 

̂5̃ Ḡ ̔῏ ᴆ ̆ └ ׅ

ԍ ῃ Ȃ 

̂6̃ ̔ Һ Ả ῏ ⅞Ả ֲ Ҋ

ԍ ̆ ֲ ᵝ Ȃ 

ῃ 10-12Ȃ 
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6 U

ῃ └

ᵝ ῏ ᾣ

ᵬ ֲ

Ả

҉ᵝ

ץ

╕

 

10-12ῃ  

̂2̃  

ῃ Һ Ҋ₃ҩץ №̔ 

ǹ1 └ ̂PLC̃ ̔ └ ╕ Ḥ ȁ ᵝ Ḥ ȁ Ả

Ḥ ȁ ̆ ᾢ ӈ ῃ ꜚᵬ̆ ץ

└῏ ⱴ ̆Ả ᶫ ȂӞ Һ └ ᶫḤ ̆

└ ḤȂ 

ǹ2 ̔ⱴ ⱴ ̆ ᵝ ῏̆

ⱳ ̆ ῏ ⱴ ₮ ̆ ѿ ̆ Ả ₮ Ȃ 

ǹ3 ᾣ ̔ⱴ ₮ ╠ ῤ ₮ ᾣ Ḥ ̆ ⱴ ȁ

ᾣ ̆῍ ԅ 2 ᾣ ̕ ҉ └

҈ Ȃ 

ǹ4 Ả ̔ ⱴ ᵣ ⱴ ȁ

ᵣȁ ȁ └ Ả ̆῍ ԅ 14ҩ Ả Ȃ ֲ

̆↕ Ҋ Ả ̆ⱴ Ả ᶫ ̆ Ả ᵝ 10- 13Ȃ 

ǹ5 ̔ ⱴ ȁ ̆῍
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ԅ 11ҩ ̆ ӊ╠ ῤ ̂

10- 13 ̃̆ ̆ ῏ ᶫ ᵬȂ 

ǹ6╕ ̔ҹ ⱴ â ȁҬ ╕ ̆ԅ ⱴ

╕ ’Ȃ ᵝ 4

â ╕ ȁ1ת Ҭ ╕ ̆ת ⱴ ȁ

ȁ ῍ ԅ 8ҩ â╕ ת ȁ2ҩҬ ╕ ת

̆ 1ҩ Ҭ ╕ ȁ1ҩ â╕ ̆

‰ Ҭ ᶷ̕ ╕ ╕Ҭת 2.5ëSv/h

₮ Ḥ ̆ ׆ Ȃ 

ǹ7 ̔ ⱴ ₮ ῤ 1ҩ Ȃ ⱴ

₮ ’Ҋ ῤ ֲ Ả ̆ ῤ ̆

ῃ ꜚ℗ Ȃ 

ǹ8 └ ̔ⱴ └ └ ̆ ₮ ̆

ⱴ Ҍ ᶫ Ȃ ֲ ῀ └ ̆ ῏

ᵬ̆ ҊӞҌ ᶫ Ȃ ֲ ̆῏ ̆

⌠ └ ̆ⱴ ᾛ ᶫ Ȃ 

ǹ9 ̆ ⱴ ȁ ῍ 16ҩ Ἕ ̆

ⱴ ῃ Ȃ 

̆ ̆ ľ Ŀ ̕Ȃ 

ῃ ῏ ᵝ ’№≢ 10-13 10-3Ȃ 

10-3 ῏ ’  

῏  ᵝ    

 ⱴ ȁ  1   

Ả  

ᵣȁⱴ

ᵣȁⱴ Ҭ ⱴ

ȁ ȁ └  

14ҩ 

 

 
ᵣȁⱴ

ᵣȁ  
11ҩ 

 

ᾣ  ⱴ ȁ ȁ 2   

҈  ȁ └  2ҩ  
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ɔ ╕

 ת

ȁⱴ ȁ

ȁ ȁ  
4 ̂8ҩ ̃ 

 

 1 ̂1ҩ ̃  

Ҭ ╕

 ת

ⱴ ȁ  1 ̂2ҩ ̃  

 1 ̂1ҩ ̃  

└  ҉ 1   

 ⱴ ῤ  1ҩ  

 

ᵣȁⱴ

ᵣȁⱴ Ҭ ⱴ

ȁ  

16ҩ 

 

 

 

10-13 ᵬ ῃ ῏ ᵝ ̂ ҹ ̃ 

10.2.2  

ᶭ ⱴ ̆ῒ

ȁ Ҋ Ȃ Ҋ ľUĿ

Ȃⱴ 1 ȁ1 ѿ

Ȃ 

ῤ ₮ ’ Ҋ̔ⱴ ῤ 4 ҩ₮ ̆2 ҩ

₮ ⱴ ᵣ ̆ ⱴ ̆ 2

ҩ₮ ҩ ’̕ 3 ҩ₮ ̆2 ҩ₮
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ᵝԍ 2 ̆ 1ҩ₮ ᵝԍ‰ Ҭ ᶷȂ 

ῤ Һ № ⱴ ҉ ̆ ≠ԍ ῤ

ꜚȂ 

ⱴ №≢ 1ҩ ‪ ̆

ҹ 90%̆ ҉ ⱬ ∆

ⱬ 2 Ṑ Ȃⱴ ‪ ҹ

1800mm×3230mm×2430mm̆ ‪ ҹ 150kğ

‪ ҹ 1800mm×2530mm×2130mm̆ ‪ 100kğ ⱴ

‪ ̆ ̆

15.85mȂ 

 

10-14 ⱴ  

 

10.3҈  

ԍ Ҭ ᵬ ̆ῒ҈ ֟

’ҍ ѿ ̆ΐᵣ Ҋ̔ 

̂1̃  

Ҭ ⱴ ֟ ᵣȁ

֟̕ Һ ҹ 11Cȁ13Nȁ15O 41Ar̆ῒ №≢
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ҹ 20.39minȁ9.96minȁ2.04min 1.83h ҹ ̆ ֟

Һ ҹ 41Ar̆ 11.2.3ѿ ₮ Ar-41 ҹ 1.21E+11Bq/ă

ῒז ᵣ 7-2Ҭ Ȃ 

ᶭ ̆ ԍ

̂ⱴ ҹ 14.85m̃ 1m Ȃ 

̂2̃  

Ҭ ‛ Ȃ FLUKA

‛̆ Ҭ ֟ Һ ҹ 3H 7Bĕ ῒ №≢ҹ7.12E+09Bq

2.67E+07BqȂ 

ԍ ‛ ’Ҋ ᶏ Ҍ̆ Ҍ̆ᴪ Ȃ

Ԋ ’Ҋ ‛ ̆ ⌠ ̆

ᵝԍ ᶷ̆ ҹ 1.5 m3ȂҬ ‛

ⱴ 1m3̆ ῒ‛ ҹ 1m3̆ ᶏ ‛ Ԋ

ḱ ‛ ̆ῒ ‛ ῃ

̆Ҍᴪ Ȃ 

̂3̃ ᵣ  

ҹ ̆ ᵝ ̆

Ҍ ᵣ Ȃ 

10.4 ῃ №  

̂ ῃ ȇ̃ ⱴ ̂2020

̃Ȉ̂ NNSA/HQ-08-JD-IP-022̃ ̆ 10-4↓₮ԅ ῃҍ

Ȃ 

10-4 ῃҍ  

 ῤ  
 

 

A₮

῀

└ 

῀  ã  

῀ ⱴ ᵬ  ã 
҉ ᵬ
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῏̂ ȁҺ

̃ 
ã ῏ 

 ã ῤ  

ῤ  ã ῤ  

₮  ã ῤ ₮  

 ã ῤ  

B

ῃ

 

└ ⱴ ѿ

̂ ұ ̃ 
ã 

└ ⱴ ѿ

 

ҍⱴ  ã ҍⱴ  

ⱴ ╠ ȁᾣ  ã ῤ ᾣ  

ȁҺ ῤ ╕

ғҍ̆ת  
ã 

ɔ Ҭ ╕

ғҍ̆ת  

ҍⱴ  ã ҍⱴ  

ȁғҍת  -- Ҍ  

└ ҉ ᵝ  ã └ ҉ ᵝ  

 ã ῤ  

ᴰ ҍ  -- Ҍ  

ֲ  2͘ 3 ῀ ̂ᾣ

ȁ ̃ 
-- Ҍ  

₮  2͘ 3 ῀  -- Ҍ  

C

Ả

 

└ ῤ ᵝ Ả

̂ ῏ ȁ̃  
ã 

ῤ Ả ȁ

 

└ Ả  ã └ └ Ả  

D

 

└ ῤ ╕  ã ת

ⱴ ȁ ῍

ɔ╕ 5ת ̂9ҩ

̃ Ҭ ╕ 2ת ̂3ҩ

̃ 

ҩֲ╕  ã 3ҩ ת

ҩֲ╕  ã ֲѿҩ 

Ḃ ת ת  ã Ḃ ɔ Ҭ ╕  ת

Eῒ

 ז
 ã ȁ  

҉ ’ ̆ ῃ ҍ ̆

῏ Ȃ 
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11 №  

11.1  

ᶭ ᵬ ̆ῒᶭ ̂ ⱴ ̃

֤ Ḡ ̆ ҹ֤ [2021]75 Ȃ Һ

̆ ̆ Ҋ̔ 

̂1̃ ᵣ ̔ ֟ Һ ץ № ֲ

֟ Ȃ №₮ Ὲ ≠ ̆Ҍ

№ ѿ ֜ ѿ Ȃ 

̂2̃ ̔ ֟ Һ ҹ ֲ ֟

̆ ҹ 2m³/d ̆ ҹ 1.6m³/d̆ ᶭ 6 ῤ ̆

̆ ῀ Ȃ 

Ҭ ҉ ̆ └

ῤ̆ Ȃ 

11.2  

4 ҍ 4ҩ ̆ῒҬ 3ҩ̆

ᵝ 1ҩȂ №≢ҹ̔ 1̆ῒ ҹ 50MeV̆

10ɛA̕ 2̆ῒ ҹ 50MeV̆ 10ɛA̕

ᾣҬ ̆ῒҬ ҹ 50MeV̕ ‰ Ҭ ̆ῒҬ

ҹ 50MeVȂῒҬᴋᵥѿҩ ᵬ ̆ῒז Ҍ ᵬ̆ №≢ᵀ

ῤ ҩ ᵬ ֲ Ȃ 

11.2.1  

1ȁ №  

FLUKÂ ΐ̃ ѿ ᴆ̆ ԍ

Linux UNIX Ȃῒ ⱴ ȁ ȁ ȁ

ȁ╕ Ȃ ᴆ ᴰ ̆

ᾣ ȁ ȁҬ ȁ ë׃ ̆ΐ ₃ᵥ̂CG̃

Ȃ 

ᴇ ᴆ ҍ № ̆ FLUKA ᴆ

Ȃ 2021 ȇᶏ Ȉ̂



 

53 

֤̔ [2021]75 ̃̆ 2023 ᵬ ȇ ȈȂ

ᵬ ҹ ̆ᶭ ⱴ ᵬ ѿ ̆ ΐ

Ȃ 

̂1̃ ᴆ 

/ ̔ ⱴ / CYCIAE-50  

ᵬ ̔6 ⱴ ̂ 3̃ȁ ̂ 2̃ 

̔ ҹ 50MeV̆ ҹ 10ëA 

̔ ȁ ȁ  

̂2̃῏  

Ҭ῏ ᵝ 11-1̆῍ 13ҩ ̆ ȁ

ᵬᵝȂ 

Ҭ῏ ᵝ 11-1Ȃ 

̂ ̃ 

  ̂ ̃ 

11-1  ῏  

̂3̃ ṿҍ ṿ №  

῏ ╕ ṿҍ ṿ 11-1Ȃ 
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11-1  ῏ ╕ ṿҍ ṿ  

῏ ᵝ   
╕ ̂ Ҭ ẫ̆ nSv/h 

ṿ* ṿ** 

A ̂

̃ 
20.7m 1.0 5.0 

B̂ ̃ 18.1m 1.0 6.9  

C ̂ ̃ 16.9m 1.0 5.0 

D̂ ̃ ⱴ Ҭ 11.4m 301 106 

Ê ⱴ └ ̃ ⱴ Ҭ 18.9m 1.0 12.0 

F̂ ⱴ қ ̃ ⱴ Ҭ 11.1m 1.49 1.0 

Ĝ ⱴ қ ̃ ⱴ Ҭ 12.6m 2.80 -4.0 

Ĥ ⱴ

̃ 
ⱴ Ҭ 11m 6.07 17.0 

Î

̃ 
4.5m 139 12.0 

Ĵ

̃ 
11.3m 3.24 14.0 

T1̂ⱴ ̃ ⱴ Ҭ 13.5m 1.71 2.2 

T2̂ ̃ 5.85m 18.0 -0.4͘ 6.0  

K̂

̃ 
25.3m 1.00 -2.0͘4.0 

̔* Ҭ ṿҹ Ҭ FLUKA ᴆ Ȃ 

** Ҭ ṿ=₮ ṿ- ₮ ṿȂ ╠ ₮ ṿҹ ⱴ╕ ̆

Ҍ ṿ ṿȂ 

11-1 ץ ₮̆ ṿů18.0nSv/h ᵝ̆ ṿ ԍ ṿȂ

ṿ̖18.0nSv/h ᵝ̆ ṿҍ ṿ Ȃҩ≢ ᵝ AȁBȁCȁEȁHȁJȁT1

ṿ ԍ ṿ̆Ῥ GȁT2ȁK ṿҹ ̆

ṿ ̆₮ ₮ ’Ҋ ṿ ҹ ṿ̆ ת

ת ȁ ̆ң ṿҌ ᵣ ṿ Ȃ

ṿů18.0nSv/h ṿҍ ṿ ң̆ṿẒ Ҍ ғ̆

ṿ ṿ ⱴḠ ̆ ̆FLUKA ᴆ ԍ № Ȃ 

2ȁ  

̂1̃  

ҹ ᴆȁ ̆ №Һ ҹ̔ ȁ ȁ
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ȁ ȁ ̕ Һ ҹ̔ ȁ ȁ ̕ ᴆ̂ ̃

ҹ ȁ ȁ ȁ Ȃ №≢ FLUKA 50MeVȁ

10µA Һ ᴆ̂ ̃ ᵣ ╕ ̂ Ҭ

ẫȂ 

FLUKA 11-2ȁ 11-3Ȃ 

 

11-2 FLUKA  

 

11-3 FLUKA  

̂2̃  

Һ 11-2Ȃ 

11-2  Һ  

 
̆MeV 

 
̆ɛA 

 

 Ẓ  50 Fe 1 Ҭ  

1 ῒ   50 Al 10 Ҭ  

2 ῒ   50 Al 10 Ҭ  
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ᾣҬ ῒ   50 W 10 Ҭ  

‰ Ҭ ῒ   50 Li 10 Ҭ  

̂3̃ ῏ ᵝ№  

ᵬ ̆ ᵣ ῏ № 11-4͘ 11-6Ȃ 

 

11-4  ѿ ῏ №  

 

11-5  ԋ ῏ №  
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11-6  ԋ ῏ №  

11.2.2 ᵣ ╕  

11.2.2.1 ᵣ ╕  

1ȁ 1  

1 ̆ ⱴ ₮ 50MeV ᴰ ⌠

̆ ᴰ Ҭᵀ 1ëAȂ 1̆ Ḡ 50MeV/10ëA

ῃ ̆ ҹ ̆ ₯

ῤȂ Ҭ֟ Һ ҹҬ â Ȃ FLUKA

₯ ֟ ╕ 11-7͘ 11-

9ȁ 11-3Ȃ 

    

ⱴ Ẓ   50MeVȁ1ëA Ҭ  

  50MeVȁ10ëA Ҭ  
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11-7 1 ѿ ╕ №  

 

11-8 1 ԋ ╕ №  

 

11-9 1 ╕ №  

11-3 1 ╕ ’ 

῏  ᵝ  
╕ ̂ Ҭ

ẫ̆ ɛSv/h 

1 ѿ ⱴ қ 30ϐ ̂ ̃ 3.94E- 04 

2 ѿ ⱴ 30ϐ  1.28E- 01 

3 ѿ ⱴ 30ϐ ̂ ̃ 9.92E- 04 

4 ѿ 30ϐ ̂ ̃ 2.36E- 02 

5 ѿ 30ϐ ̂ 1ῤ̃ 1.63E- 04 

6 ѿ 30ϐ ̂ ̃ 3.76E- 03 

7 ѿ ⱴ 30ϐ ̂ ̃ 1.46E- 02 

8 ᵬᵝ̂ѿ └ ̃ 1.39E- 03 

9 ԋ ⱴ қ 30ϐ ̂ ̃ 3.11E- 04 

10 ԋ ⱴ 30ϐ ̂ ̃ 3.20E- 04 
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11 ԋ 30ϐ қ̂ ̃ 3.89E- 03 

12 ҈ 30ϐ ̂Ҍ҉ֲ ̃ 1.26E- 01 

13 ⱴ 30ϐ ̂Ҍ҉ֲ ̃ 5.06E- 03 

14 ҈ ⱴ қ 30ϐ ̂Ҍ҉ֲ ̃ 7.38E- 05 

15 ҈ 30ϐ ̂ ̃ 6.62E- 05 

̔ 4ȁ6ȁ12 ҹ 1ҍ ᵝȂ 

҉׆ Ҭ ץ ₮̆ 1 ᵬ 30cm ╕ ᵝԍ

ѿ 30cm ̆ῒṿҹ 0.128ɛSv/h̆ ԍ ᵣ ╕ └ṿ2.5ɛSv/hȂ 

2ȁ 2 

2 ̆ ⱴ ₮ 50MeV ᴰ ⌠

̆ ᴰ Ҭᵀ 1ëAȂ 2̆ Ḡ 50MeV/10ëA

ῃ ̆ ҹ ̆ ₯

ῤȂ Ҭ֟ Һ ҹҬ â Ȃ FLUKA

₯ ֟ ╕ 11-10͘ 11-

12ȁ 11-4Ȃ 

    

ⱴ Ẓ   50MeVȁ1ëA Ҭ  

  50MeVȁ10ëA Ҭ  

 

11-10 2 ѿ ╕ №  
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11-11 2 ԋ ╕ №  

 

11-12 2 ╕ №  

11-4 2 ╕ ’ 

῏  ᵝ  
╕ ̂ Ҭ

ẫ̆ ɛSv/h 

1 ѿ ⱴ қ 30ϐ ̂ ̃ 4.93E- 04 

2 ѿ ⱴ 30ϐ  1.60E- 01 

3 ѿ ⱴ 30ϐ ̂ ̃ 1.71E- 03 

4 ѿ 30ϐ ̂ ̃ 5.51E- 03 

5 ѿ 30ϐ ̂ 1ῤ̃ 1.71E- 03 

6 ѿ 30ϐ ̂ ̃ 5.38E- 03 

7 ѿ ⱴ 30ϐ ̂ ̃ 1.48E- 02 

8 ᵬᵝ̂ѿ └ ̃ 5.29E- 04 

9 ԋ ⱴ қ 30ϐ ̂ ̃ 1.31E- 04 

10 ԋ ⱴ 30ϐ ̂ ̃ 3.71E- 04 

11 ԋ 30ϐ қ̂ ̃ 1.87E- 03 



 

61 

12 ҈ 30ϐ ̂Ҍ҉ֲ ̃ 2.02E- 01 

13 ⱴ 30ϐ ̂Ҍ҉ֲ ̃ 5.24E- 03 

14 ҈ ⱴ қ 30ϐ ̂Ҍ҉ֲ ̃ 1.15E- 04 

15 ҈ 30ϐ ̂ ̃ 1.32E- 04 

̔ 4ȁ6ȁ12 ҹ 2ҍ ᵝȂ 

҉׆ Ҭ ץ ₮̆ 2 ᵬ 30cm ╕ ҹѿ

30cm ̆ῒṿҹ 0.215ɛSv/h̆ ԍ ᵣ ╕ └ṿ2.5ɛSv/hȂ 

3ȁ ᾣҬ ᵬ ᵣ ╕  

ᾣҬ ̆ ⱴ ₮ 50MeV ᴰ ⌠

̆ ᴰ Ҭᵀ 1ëAȂ ᾣҬ ̆50MeV/10ëA

₯ ֟ ᾣҬ ̆Ḡ 50MeV/10ëA ῃ

ῤ ̆ Ҭ֟ Һ ҹҬ ᵍ Ȃ FLUKA

₯ ֟ ╕ 11-13͘

11-15ȁ 11-5Ȃ 

    

ⱴ Ẓ   50MeVȁ1ëA Ҭ  

Ҭ   50MeVȁ10ëA Ҭ  

 

11-13 ᾣҬ ѿ ╕ №  
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11-14 ᾣҬ ԋ ╕ №  

 

11-15 ᾣҬ ╕ №  

11-5 ᾣҬ ╕ ’ 

῏  ᵝ  
╕ ̂ Ҭ

ẫ̆ ɛSv/h 

1 ѿ ⱴ қ 30ϐ ̂ ̃ 5.94E- 04 

2 ѿ ⱴ 30ϐ  1.21E- 01 

3 ѿ ⱴ 30ϐ ̂ ̃ 6.82E- 04 

4 ѿ 30ϐ ̂ ̃ 1.72E- 02 

5 ѿ 30ϐ ̂ 1ῤ̃ 1.13E- 05 

6 ѿ 30ϐ ̂ ̃ 5.87E- 04 

7 ѿ ⱴ 30ϐ ̂ ̃ 2.66E- 02 

8 ᵬᵝ̂ѿ └ ̃ 1.23E- 03 

9 ԋ ⱴ қ 30ϐ ̂ ̃ 3.11E- 04 
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10 ԋ ⱴ 30ϐ ̂ ̃ 7.04E- 04 

11 ԋ 30ϐ қ̂ ̃ 2.59E- 04 

12 ҈ 30ϐ ̂Ҍ҉ֲ ̃ 2.86E- 04 

13 ⱴ 30ϐ ̂Ҍ҉ֲ ̃ 5.27E- 03 

14 ҈ ⱴ қ 30ϐ ̂Ҍ҉ֲ ̃ 6.35E- 05 

15 ҈ 30ϐ ̂ ̃ 9.25E- 06 

̔̂1̃ 4ȁ6ȁ12 ҹ ᾣҬ ҍ ᵝȂ 

    ̂2̃* Ҭ╕ ҹҬ ҍâ ╕ ṿȂ 

҉׆ Ҭ ץ ₮̆ ᾣҬ ᵬ 30cm ╕ ҹ

ѿ 30cm ̆ῒṿҹ 0.159ɛSv/h̆ ԍ ᵣ ╕ └ṿ2.5ɛSv/hȂ 

4ȁ‰ Ҭ ᵬ ᵣ ╕  

‰ Ҭ ̆ ⱴ ₮ 50MeV ᴰ ⌠

̆ ᴰ Ҭᵀ 1ëAȂ ‰ Ҭ ̆50MeV/10ëA

₯ ֟ ‰ Ҭ ̆ Ẓ ῀

ῤ̆ ҹ Ḡ 50MeV/10ëA ῃ

ῤ ̆ Ҭ֟ Һ ҹҬ ᵍ Ȃᶏ FLUKA

₯ ֟ ╕ 11-6Ȃ 

    

ⱴ Ẓ   50MeVȁ1ëA Ҭ  

  50MeVȁ10ëA Ҭ  

 

11-16 ‰ Ҭ ѿ ╕ №  
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11-17 ‰ Ҭ ԋ ╕ №  

 

11-18 ‰ Ҭ ╕ №  

11-6 ‰ Ҭ ╕ ’ 

῏  ᵝ  

╕ ̂

Ҭ ẫ̆

ɛSv/h 

1 ѿ ⱴ қ 30ϐ ̂ ̃ 5.65E- 04 

2 ѿ ⱴ 30ϐ  9.81E- 02 

3 ѿ ⱴ 30ϐ ̂ ̃ 7.79E- 04 

4 ѿ 30ϐ ̂ ̃ 3.33E- 06 

5 ѿ 30ϐ ̂ 1ῤ̃ 1.38E- 04 

6 ѿ 30ϐ ̂ ̃ 3.92E- 03 

7 ѿ ⱴ 30ϐ ̂ ̃ 2.50E- 02 

8 ᵬᵝ̂ѿ └ ̃ 7.31E- 04 

9 ԋ ⱴ қ 30ϐ ̂ ̃ 3.42E- 04 














































