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1  

1.1 ɻ  

̔Ҭ ᾝ Ғ ⱴ  

̔  

ᾙ 509 Ҭ ף 4 ѿ

̂ Ҋ ̃ 

1.2 ‟ 

1.2.1 ᵣ ‟ 

Ҭ ף ᵝԍ ῌ ῏ 509 ⇔̆ ԍ

1957 ̆ Ҭ ҙ ⇔

ѿ Ȃ ף 50 ̆

╠ ԅ ȁ ѿ ↓ ̆ ҕ ҉

ԅ 25 ̆ ԅ Ňȁň ᴋⱵ̆ ԅѿ ΐ ᾢ

Ȃ 2019 ̆῍ 197 ȁ ҉ץ ꞉̆ῒ

Ҭ ꞉ 18 ȂҺ ᾢ 7 ῀ ῃ ȁῃ

ȁῃ ῃ ̕ľ ̂ ̃

ȁ └ Ŀ῀ 60 ľ⇔ Ҭ 60

Ŀ̕ ȁ‛ Ữ ̂CSR̃ ȁⱴ ꜚ ̂ADS̃

῏ ῀ Ҭ 40 Ȃ 

Ҭ ף ⇔ ԍ 1957 ̆ ѿ ץ

῏ ֜ ҹҺ ̆ ⱴ ҍ

Ȃ2012 ҍ ῃ └ԅ ⱴ Ә

̆2016 ᵝ └ԅ

ⱴ ⌠ 25MeV ῃ№ 2̆018 10 ҬӘ
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ԅ № ῤ Һ ̆2019 ᵝ └ԅ

⇔ ⇔ҙ ̂ѿ ̃ Ҭ ᵬ

ӥȂ ᵝ ῃ ̔ 00298̆ ̔2023 12

31 Ȃ ̔ᶏ IȁII ȁIII ̕ᶏ III ȁIVȁV

̕ᶏ ̆Ә ᵬ Ȃ ᵝ

ῌ ῏ 509 ̆ ףֲ ̆ ῃҍ ֲ

Ȃ ╠ ҂ ѿ̆ҩӘ ᵬ ̂ ̃̆

ѿҩ ̂ᵝԍῌ ῌ ̃̆ѿҩ Ȃ

62 ̆ῒҬ 5 ҉ץ 33 ̆ ᾧ 29 Ȃ 

ᵝ ₃ ≠ Ḡ ’ 1- 1Ȃ 

 1-1 ᵝ ₃ ≠ Ḡ ’ 

   ’ 

1 

ⱴ

Ә

 

ȍ2013Ȏ

72  

2018 10 ̆ ᵝ ҬӘ

Һ ̆

ⱴ ԍ ’ ⌠

ᴆ Ȃ 

2 

⇔

⇔ҙ ̂ѿ ̃

Ҭ

ᵬ  

ȍ2020Ȏ

22  
Ҭ 

1.2.2 ғ ӎ 

1.2.2.1  

ᾝ ҍ └ ̆ɰ ᶫ 4͘7MeV/u

ᾢ ≢ ̆ ҹҕ ᾢ ᾝ Ғ ̆ ᶫ

ҍ , ╠ 2Ṑ̆҉ץ ≠ԍḠ

ᾝ ԈҬ ᴨל ᵝȂ 

1.2.2.2  

ᾝ ΐ ѿ Ȃ92 ᾝ

ᾝ ̆ ᾝ ≠ ֲ Ȃ ҹ ԍ 103
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ҹ ̆ ᾝ ҹ ᾝ Ȃ֟ ᾝ ╠

Ȃ ᾝ ҹ Ȃ Ҭ̆ ᾝ

ᾝ ȁ ᾝ ȁ ╠

Ȃ 

ҩ ҕ Ҍ ꜜⱬ̆ ԅ ҂ ᾝ ̆ ᾝ

118 ᾝ ̆ ԅ Ȃ ╠̆ ῏℗ 119

120 ᾝ ȁ ῇ ̕ 118 ᾝ҉ץ ̆ ᾝ

Ȃ 

ҕ ∆ ̆ɰ ῌ ⱴ Ҭ̆ ף

ԅ Ȃ Ҋ Ҭ̆ ף └ԅᾟ ‖

№ ≢ ̆ ԅץ ң Ҭ

ҹף Ȃ 

ᶭ ⱴ ≠̆ ֟ ᾝ ѿ Ȃ ԍ

ᾝ ֟ ᵞ ҹ̆ԅ ᾝ ᾝ ̆

ⱴ Ȃ ᾢ Ғ Bľ ᾝ ҍ Ŀ ⅞

Ҭ̆ ף ⅞ └ Ғ ⱴ ̆֟

ҹ 7MeV/u ҉ ̆ҹ ᾝ ȁ ᾝ

ȁ≠ ֟ үҬ ᶫ ᾢ ᴆȂ 

1.2.3 Ὺ  

ҹ ⱴ ᵬ ̆

10MeV ⱴ ԍ 2013 8 15 Ḡ

̆2016 ᵝ ⱴ ԅ ̆ ⱴ⌠

25MeV̆ └ԅ ῃ№ Ⱳ ԅ ῃ Ȃ 

Һ 25MeV ⱴ ᾝ Ғ ⱴ

ῒ̆ⱴ ⌠ ̆ ᾝ Ғ ⱴ

ᵝԍҬ ף 4 ѿ ( Ҋ )ῤ̆

1200m
2Ȃ 
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Ғ ⱴ 25MeV ⱴ

҉̆ ҹ ̆ ԅᵞ ᴰ ̂LEBT̃

̆ ԅ RFQ̆ ⱴ Ҭ CM4̆ CM3 ҹ CM4̆ ⱴ

ҍ CM1 CM2 CMᵬҹ CM3̆ ⱴ ̆ ⱴ

ȁ ȁ └ ̆ ⱴ ȂῒҺ ’

1-1Ȃ ҍ ΐᵣ ’ Ҋ̔ 

̂1̃ ҹ ̆ῒ ⱴ⌠

ҹ 1/3 ̂ 51
V

17+ȁ54
Cr

18+ȁ55
Mn

19+ȁ58
Fe

20+ ȁ̃ ̕ 

̂2̃ ᵞ ᴰ LEBT ̕ 

̂3̃ ԅ RFQ̕  

̂4̃ ⱴ Ҭ CM4̆ CM3 ҹ CM4̆ ⱴҍCM1

CM2 CMᵬҹ CM3̕  

̂5̃ Ҋ ҉ ҹ ̆ Ҋ

҉ ⱴԅ Ȃ 

̂6̃ Ҋ ҉ ⱴԅ ᵣ Ȃ 

 

 1-1  
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 1-2  

̆ ᶏ ᾝ Ғ ⱴ 1- 1̆

1- 1 ⱴ̆ ҩ ҹ 7MeV/u ץ̆ 58Fe20+ҹᶛ,

ҹ 406MeV̆ ȇ № Ⱳ Ȉ ̆ ԍᶏ I

Ȃ ȇҬ ֲ ῍ ᴇ Ȉȁȇ Ḡ

ᶛȈ ȇ ᴇ№ Ȉ Ҭ ῏

̆ ᴇ̆ └ ӥȂ ᵝ ȁסּ

῏ ҉̆ ≠ ᴇ ̆

└ ԅ ӥȂ 

 1-2Ҭ ᾝ Ғ ⱴ ’ 

  ≢   
ⱴ  

 

̂MeṼ 
  

ᵬ

 

1 

ⱴ

 

Ň 1  
 

51
Vȁ54

Crȁ
55

Mnȁ58
Fe

 

 

406̂ 7MeV/ũ 10pɛA ᾝ

 

4

ѿ

̂

Ҋ

̃ 

H
 

25MeV 10mA 

 
4
Heȁ3

He
 

40MeV(10MeV/u) 500pɛA 

Ḡ ’ 1- 3Ȃ 
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 1-3 Ḡ ѿ  

  
̂҆ᾝ̃ 

1 ῃ ȁ  50 

2  50 

3  0.5 

4  20 

5 ֲ ῃ  2 

6 ᵬ  3 

6  40 

7  8 

8 ȁҩֲ╕ ȁҩֲ╕ ȁת ת  70 

Ḡ  243.5 

  2000 

1.2.4 ֥ҟ ⅎ  

ȇ֟ҙ (2019 )Ȉ̆

꞉ ̆ ľΈȁ ̆ 6 ᵝ ȁⱴ Ŀ̆

ᾝ ̆ꜜ ⱬ Ҭ ᾝ ̆

ᵝ ᶏ̆ ᾝ ᵝ

ԍ ╠↓̆ ҹҕ ᾝ ̆ ̆

ΐ ᴪ ӈ̆ Ȃ 

1.3 ┼ᶳ  

1.3.1 ɻ ɻ ∑ 

ӥ └ Ҋ ᴆ̔ 

̂1̃ȇҬ ֲ ῍ Ȉ̆2003 ̕ 

̂2̃ȇҬ ֲ ῍ Ḡ Ȉ̆2014 ̕ 

̂3̃ȇҬ ֲ ῍ ᴇ Ȉ̆2019 ̕ 

̂4̃ȇ ᵝ ҍ ῃ ᶛȈ̆2005 9 14 ̆
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Ⱶ פ 449 ̆ 2019 3 2 ԋ ḱ ̕ 

̂5̃ȇ Ḡ ᶛȈ̆ Ⱶ 682 2017̆פ ̕ 

̂6 ȇ̃ ᶛȈ̆ ֲ ף ᴪ Ⱶ ᴪῈ

19 ̆2014 11 ̕ 

̂7 ȇ̃ ᵝ ҍ ῃ Ⱳ Ȉ̆ 2006 1 18 ̆

Ḡ פ 31 ̆2019 8 22 ҈ ḱ ̕ 

̂8 ȇ̃ ᵝ ҍ ῃ Ⱳ Ȉ̆ Ḡ  פ

18 ̆2011 5 1 ̕ 

̂9̃ȇ ᴇ№ Ȉ̆2018 4 28 ̕ 

̂10̃ ȇ ῃ ᶛȈ̆ Ⱶ 183 Ⱶᴪ ̆2011

11 30 ̕ 

̂11̃ ῏ԍ ȇ № Ȉ Ὲ ̆ Ḡ  

⅞ ᴪ 2017 66 ̆2017 12 06 ̕ 

̂12 ȇ̃῏ԍ ≠ ῃҍ ῏Ԋ Ὲ Ȉ̆

Ὲ 2019 57 ̆2019 12 24 ̕ 

̂13̃ȇ ӥ̂ ̃ └ Ⱳ Ȉ̆

פ 9 ̆2019 9 20 ̕ 

̂14ȇ̃ Ḡ Ⱳ Ȉ̆ ȍ2017Ȏ

4 ̆2017 11 22 ̕ 

̂15̃ ȇ֟ҙ Ȉ̆ 2019 ̆ ᴪפ 

29 ̆2020 1 1 ̕ 

̂16̃ȇ ᴇῈᴧ ҍⱲ Ȉ̆ 4 פ ̆2019 1

1 Ȃ 

1.3.2 ‼ 
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ӥ ҊҺץ ‰̔ 

̂1̃ȇ ҍ ῃ ‰Ȉ̂GB18871- 2002̃ ̕ 

̂2̃ȇ ⱴ Ȉ̂GB5172- 1985̃ ̕ 

̂3̃ȇ Ȉ̂HJ/T61- 2001̃ ̕ 

̂4̃ȇ ҙ ҩֲ Ȉ̂GBZ128- 2019̃ ̕ 

̂5 ȇ̃ Ḡ ↕- ≠   ᴇ ᴆ

ῤ Ȉ̂HJ10.1-2016̃ ̕ 

̂6 ȇ̃ ᵬ ҙ ṿ- Ȉ̂ GBZ2.1- 2019̃ ̕ 

̂7̃ȇ └ ṿȈ̂GB8702- 2014̃ Ȃ 

1.3.3 Ὶל  

̂1̃ ӥ̕ 

̂2̃ ҙҺ ᶫ ῒז Ȃ 

1.4  ᴍ ‼ 

1.4.1 ╛ ẅ 

ȇ ҍ ῃ ‰Ȉ(GB18871- 2002) ̆

╕ ṿ Ҋ̔ 

1.4.1.1 ҙ  

ᴋᵥ ᵬֲ ҙ └̆ᶏӊҌ Ҋץ ṿ̔ 

a) ‗ 5 ╕ ̆20mSv̕  

b) ᴋᵥѿ Ҭ ╕ ̆50mSv̕  

c̃ ╕ ̆500mSv/aȂ 

1.4.1.2 Ὲᴧ  
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ᶏῈᴧҬ ῏῏ ֲ ⌠ ╕ ᵀ ṿҌ ץ

Ҋ ṿ̔ 

a) ╕ ̆1mSv̕  

b) ’Ҋ̆ 5 ҩ ╕ Ҍ 1mSv̆ ↕ ѿ ѿ

ᴍ ╕ ⌠ 5mSv̕  

c̃ ╕ ̆50mSv/aȂ 

1.4.2  ╛ ẅ 

1.4.2.1 ᵬֲ ╕ ṿ 

ᵬֲ ╕ ṿҹ 5mSv/aȂ 

1.4.2.2 Ὲᴧ╕ ṿ 

Ὲᴧ ╕ ṿ ҉ ṿ 1/10̆ҹ 0.1mSv/aȂ  

1.4.3 ꜘ ᵩ ╛ ┼  

҉ץ ‰ ΐᵣ ’̆ ᵣ ╕ └ Ҋ  ̔

̂1̃ ᾝ Ғ ⱴ Ҋѿ ᵣ ȁ

ᵣ ╕ └ ҹ10ɛSv/h̕ 

̂2̃ῒז ᵣ ╕ └ ҹ2.5ɛSv/hȂ 

1.4.4 ‼ 

̆ Һ ҹ ‛ ̆ ’Ҋ

Ҍ ̆ ’Ҋ ↕ ȇ ҍ ῃ ‰Ȉ

8.6.2 ̆Ҍ ῀ Ҋ ̆

Ҋ↓ ᴆ ᵞ ̆ ῀ ԍ 10Ṑ Ҋ ̆

ᵬ ̔ 
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 ã Ҍ 10ALImin̂ ALImin ԍ ҙ ῀

῀ ALI ṿҬ ̆ῒΐᵣ ṿ B1.3.4 B1.3.5 ̃̕ 

 b̃ ѿ Ҍ 1ALImin̆ ғ Ҍ ԍ 3Ṑ

‖ Ȃ 

GB18871-2002̆ ‛ Ҭ ṿ 1ALImin

ṿ 10ALImin 1- 4Ȃ 

 1-4‛ ṿ 

  ѿ ṿ̆Bq ṿ̆Bq 

1 
14

C 3.45E+07 3.45E+08 

2 
7
B 3.85E+08 3.85E+09 

3 
11

C 8.33E+08 8.33E+09 

4 
3
H  1.11E+09 1.11E+10 

5 
18

F
 

2.15E+08 2.15E+09 

1.4.5 ᵩ  

֟ ᵣ Һ ҹ ȁ ҉ ᴆ Ȃ 

ԍ ȁ ҉ ᴆ̆ῒ ȇ ҍ

ῃ ‰Ȉ̂GB18871-2002̃ AҬ A2.1 ľᴋᵥ ῤ

Ҭᶏ Ҍ

A1 ₮ ᾧ ĿȂ 

ȇGB18871- 2002Ȉ A A1Ҭ ₮ ҍ ᴆ ῏

ᾧ 1- 5Ȃ 

 1-5 ᾧ ҍ ᾧ  

 ̆Bq/g ̆Bq 
55

Fe 1E+04 1E+06 
54

Mn 1E+01 1E+06 
60

Co 1E+01 1E+05 
63

Ni 1E+05 1E+08 

1.4.6  
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ᶏ ҹ 162.5MHz 24GH̆ ȇ └

ṿȈ̂GB8702- 2014̃ ̆ └ 1- 6Ȃ 

 1-6 └  

̆MHz ̆V/m 

30~3000 12 

15000~300000 27 

̔f ҹ ̆MHz 

1.5 ᴍ Ḧ  

1.5.1 ᴍ  

ҹ Ḡ ῤ ꜚ Ὲᴧ ᵬֲ ⌠ ᵞԍ

╕ ṿ̆ ȇ Ḡ ↕ĺĺ ≠   

ᴇ ᴆ ῤ Ȉ̂ 2016̃ ̆

ᴇ ̆ ᵣ 50m ̂ ᵣ

ΐᵣ ’ ̆ Ҍᵞԍ 100m ̃̆ ԍŇ Ň

Ȃ ᴇῤ ҹᶏ Ň

ᵣ 100m Ȃ 

1.5.2 Ḧ  

Ḡ ҹץŇ ᶏ ᵣ 100m ῤ ῏ֲ ̆

̆ ᴇ ῤḠ № ’ 1- 3 1- 7Ȃ 

 1-7 ᵬ 100m ’ 

 ᵝ  ֲ ≢ 
̆ m 

1  ῌ ᴋῈ └Ҭ  Ὲᴧ, 100ֲ 32 

2 қ Ώ  Ὲᴧ̆ 50ֲ 38 

3 қ  ԋ 4 ȁ7 ῇ  Ὲᴧ̆ 300ֲ 45 

4 қ ῌ № Ὲ  Ὲᴧ̆ 100ֲ 20 

5 қ   Ὲᴧ̆ 300ֲ 78 

6 қ  №  Ὲᴧ̆ 300ֲ 23 
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 ᵝ  ֲ ≢ 
̆ m 

7 қ  Ὲ  Ὲᴧ̆ 200ֲ 50 

8  CSR  ѿ ֲ 5 

9  9  Ὲᴧ̆ 100ֲ 50 

10  Ỳ  Ὲᴧ̆50ֲ 80 

11  7 Ҭ  Ὲᴧ̆10ֲ 60 

12  ᵞ  Ὲᴧ̆20ֲ 12 

13  ῌ ⱴ  Ὲᴧ̆ 20ֲ 34 

14  ꜚҬ  Ὲᴧ̆ 25ֲ 101 

15  3 ⱴ Ҭ  Ὲᴧ̆ 20ֲ 5 

16   Ẽ Ὲᴧ̆ 2ֲ 23 

17  8 ̂ ₮ ȁ ҙⱲῈ̃ Ὲᴧ̆ 50ֲ 30 

18  ῌ ѿ ҙⱲῈ  Ὲᴧ̆ 50ֲ 63 

19   Ὲᴧ̆ 2ֲ 100 

20  674 ҙⱲῈ  Ὲᴧ̆ 50ֲ 100 
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ᶂ 1-3ᵔᵿᾈỖָא ֪Ṵᶂ
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2 ғ ᴰ ‟ 

2.1 ᵣ  

ᵝԍ ῌ 509 ῤ ᾢ ⱴ

Ҋѿ ̆ῒқҹ ̆ ҹ ̆ ҹ ̆

ҹ Ȃ 

2.2 ‟ 

2.2.1 ɻ  

ῌ ᵝԍ Ҭ҉ ̆ ѿҩқ ( 50km)̆ ( 2͘

8km) Ҭ Ȃ └̆ ῌ

҈ҩұ ̆ - ȁ -҂ ῏-

Ȃ қ ῃ ̆ ᵝԍ -҂ ῏- ̆№

◓ ῏ȁ ȁ҂ ȁ ȁ ԓ Ȃῃ №ҹ ȁ

ȁҬȁᵞ ̕ җ ̕ ̕ ҈ №≢ ῃ

65%ȁ20%ȁ15%Ȃ 1520m̆ ῌ ̆ 2159m̆ Ӝ ̆

2067m̆ 600mȂ 

2.2.2  

ῌ ᵝԍ -ῐ -

֜ ᵝȂ╠ѿ - ץ ̆

17km̕ ῀ῌ ȁ ῏ 20kmȂ ῏

ῤ ̆p ҉ ң ѿ Һ̆

ҹ̔ ῏ ҹ Ҭ ̆ 25km̕ ꜚ ҹף

Ҭ ̆ ҹ 13.5km̆ ̕ ᾙ ꜚ ҹף Ҭ ̆
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10.0km̆ ̕ ꜚ ҹף ̆ 29km̕

ΐ№ ꜚ ȂῒҬ Ҭ̆қ ҹ ҕ-ῃ ҕ ꜚ̆

Ҭ ҂ ҹ ҕҬ ꜚ̆ ҹ ҕ-ῃ ҕ

ꜚȂ 

2.2.3 Ṣ  

ῌ Һ̆ ṿ ṿ Ҋ ˻

Ȃ̔ 

 2-1  

  ṿ 

 

 

 9.3Ņ 

ѿ  -6.8Ņ 

҂  22.6Ņ 

 39.1Ņ 

ᵞ  -21.7Ņ 

 

 

 

Һ  NE 

 

 

 1.0m/s 

1 ᴍ  0.6 m/s 

7 ᴍ  1.4 m/s 

 

 

ῃ  62% 

1 ᴍ  79% 

7 ᴍ  49% 

  829hpa 

 

 

 

 

 59% 

 

 

 327.7mm 

 1482mm 

  2520.3h 

  10cm 

2.2.4 ‟ 

̂1̃  

Һ Ȃ ῤ ̆



16 
 

῀ ̆ қ ῌ ̆ԍ ῏ ₮ Ȃ ῤ

45km̆ 100͘ 700m̆ 1.5͘3.0m̆ 1Ł̆ ῌ

҉ץ 222551km2Ȃ 

ῌ ̆ ף ᵣ ҹ҈ҩ№ץ ̔

1968 ↔ ̆╠ץ ̆ 1935͘ 1968 ̆

1100m3/s ̆ 5900m3/s ̆ 60.2m3/s ̆

3.56kg/m3 1̕968 ↔ ̆ ⌠ԅ ᵬ ̆

1971͘ 1983 ̆ 997m3/s ̆ 1.59kg/m3̕

1986 4 ̆ ⌠ ѿ ̆ ֲ

└ ̆ ῤ№ ԍ ̆ ҉ ₃ ᵞ̆

Ḡ ȁ Ȃ 1987 ͘2005 ̆ῒ

817m3/s Ȃ ῤҺ ȁ ᾙ ȁ ȁ ̆ ῒ

ᵩ ҹ ̆ ֟ Ȃ 

̂2̃ Ҋ  

׆ ᶷ ҹ̆ Һ Ӟ̆ Ҋ Һ Ȃ

Ҋ ̆ ̆ҍ ̆ Ҋ ᵝҺ

ᵝ ̆ѿ ȁ‏ ᵞ̆ ȁ Ȃ Ҋ ԍ

Ҭ̆ ̆ ᵝ ҍ 1506.55m͘ 1508.08mӊ ̆

ѿ қ ꜚȂ Ҋ ₀ ΐ Ҭ Ȃ 

2.3 ᴰ ‟ 

2.3.1 ָ ‟ 

ȇ2019 ῌ ᴪ Ὲ Ȉ̆2019 ῌ

ῃ ֲ ҹ 331.92ֲ҆̆ῒҬ̆ ֲ 235.72ֲ҆̆Ӡ ֲ 96.2 ҆

ֲȂ ῃ ᵟֲ 379.09ֲ҆̆ ҉ ⱴ 3.73 ֲ҆ȂῒҬ̆ ֲ

307.21ֲ҆̆ ᵟֲ ( ᵟֲ )ҹ81.04%̆ ҉ 0.01

ҩ № Ȃῃ ₮ ֲ 3.41 ֲ҆̆₮ ҹ9.0Ł̕ ֲ֙ 2.1 ֲ҆̆
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֙ ҹ5.53Łֲ̕ ҹ3.47ŁȂ 

2.3.2 ‟ 

ȇ2019 ῌ ᴪ Ὲ Ȉ̆2019 ̆ῌ ῃ

֟ ṿ 2837.36ַᾝ̆ ҉ 6%ȂῒҬ̆ ѿ֟ҙ ⱴṿ 51.68

ַᾝ̆ 5.5%̕ ԋ֟ҙ ⱴṿ 945.38ַᾝ̆ 1.9%̕ ҈֟ҙ ⱴṿ

1840.3ַᾝ̆ 8.4%Ȃ҈ ֟ҙ ҹ 1.82:33.32:64.86 Ȃ ᵟֲ

ֲ̆ ֟ ṿ 71772ᾝ̆ ҉ 5.1%Ȃ 

ῃ ҙֲ 230.86ֲ҆ ῒ̆Ҭ ҙֲ 165.46ֲ҆Ȃῃ

ҙ 9.36 ֲ҆̆ῒҬ ҙֲ Ῥ ҙ 3.75 ֲ҆Ȃ ҙ ҹ

3.38%Ȃῃ Ӡ ᵩꞋꜚⱬ 25.94 ֲ҆̆⇔ꞋⱵ ῀ 64.17 ַᾝȂ 

ῃ ᴇ ҉ 2.2%ȂῒҬ̆ ҉ 5.6%̆ ҉ 1.3%̆

Ⱶ҉ 1.2%̆ Ḡẫ҉ 2.5%̆ ӏ҉ 0.8%̆ ῒ

ז Ⱶ҉ 2.5%̆ ֜ ḤҊ 0.4%̆ ᵟҊ 0.1%Ȃ ᴇ

҉ 2.0%Ȃ 

ֲ 3800ᾝ(2010 Ҍ ᴇ) ῾ ‰ ̆ ῃ ῾

ֲ ҹ 0.38 ֲ҆̆ ҉ ⁞ 1.02 ֲ҆̕῾ 0.32%̆ ҉

Ҋ 0.9 ҩ № Ȃ 

2.4  

Ҭ ҍ ᴇ ԍ 2020 6 8 ͘6 9

ⱴ Ả Ҋץ̂ ⱴ ̃ ԅ

Ȃ 

2.4.1  

╕ ̂ ɔ ╕ ̆Ҭ ╕ ̃Ȃ 

2.4.2  
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ⱴ ף 4 ̆ ῌ ῏ ̆ Ҭ

қȁץ ץ ȁқ ץ ȁ ץ Ȃ 

’̔ ῤ ⱴ ԍ 2020 6 1 23 17№ 6

6 23:00 ̆ ҹ 68 51№ ̆

Ả 38h Ȃ 

2.4.3 ᵣ  

̔ ⱴ ̆ 4

ῤ ѿ ѿ ȁ4 ᵣ 4 ̆ ɔ ╕

Ҭ ╕ Ȃ 

ᵝ №≢ 2- 1 2- 4Ȃ 

 

 2-1 4 ‟  
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 2-2 4 ᵩ  

 

 2-3 4 ҅  
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 2-4 4 Ґ҅  

2.4.4 ᴀ  

2.4.4.1  

Һ 2- 2Ȃ 

 2-2 Ӏ  

ᴀ  
 ₴  Ӏ  

ᴀ 
FH40G-X+ 

FHZ672 E-10 

023290 

+0700 

Е10nGy/h~100ɛGy/hЖ 

Е48keV~6MeVЖ 

Ӑ Е<±15%ɼ 

Ҳ ╛

ᴀ 
LB123+LB6411 178982-4092/1501 

Е50 nSv/hљ100 mSv/hЖ 

Е Ҳ ~ 20 MeVɼ 

2.4.4.2  

Ḃ ת ץ̆ Ȃ ̆Ḃ ת

1m ̆ 10 ̆ 5 ̆ ṿȂ 

2.4.5 Ḧ  

Ḡ ᶏ ꜚ ΐ Ḥ ⅞



21 
 

ꜚ ῒ̆ ῃ └ Ḡ̆ ף ȁ ȁ

‰ Ȃ 

ᴋⱵ ᵝҬ ҍ ᴇ Ҥ

‰ȁ ȁ ᵣ ᴆ ᵬ̆

Ḡ ‰ ȁ Ȃ 

̂1̃  

ԅ Ȃ 

̂2̃ ֲ  

ֲ ΐ ̆ └

̆ ⱴ Ḡ ῃҍ ̆ ̆ ⱴ

̆ ҉ Ȃ 

̂3̃  

ᶏ Ḃ ѿ ѿ ̆

└ ת / ‰ ⅞̆ Ҥ / ‰

̆ ӥ ̆ ᵬȂ 

̂4̃  

↕҉ ȇ ȈҬ ‰№ Ȃ

‰ └ԅ ᵬҙ ᴆ̆ ԅ Ȃ 

̂5̃ └ 

ᶏ Ḃ └ ΐᵣ

‰̆ ȁ ̆ ̆

ꜚ ꜚ ת ת̆ ᵬ

ꜚȂ 

2.4.6 ᶳ  
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̂1̃ȇ ҍ ῃ ‰Ȉ̂GB18871- 2002̃ ̕ 

̂2̃ȇ Ȉ̂HJT 61- 2001̃ ̕ 

̂3̃ȇ ɔ ╕ Ȉ̂GB/T14583- 1993̃ Ȃ 

2.4.7  

╕ 2- 3ȁ 2- 4ȁ 2- 5Ȃ 

 2- 3  4 ╕  

 

ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

1  94.1±0.5 ̖LLDn 

2 ⱴ  87.4±0.5 ̖LLDn 

3 ⱴ Ҭ  77.9±0.4 ̖LLDn 

4  84.4±0.4 ̖LLDn 

5 ᵞ  87.4±0.7 ̖LLDn 

6  89.7±0.2 ̖LLDn 

7 ̂9#̃  89.5±0.2 ̖LLDn 

8 Ҭ  76.4±0.3 ̖LLDn 

9 2  89.7±0.3 ̖LLDn 

10 8  74.3±0.2 ̖LLDn 

11 674  72.8±0.3 ̖LLDn 

12 1  75.1±0.4 ̖LLDn 

13  73.1±5.0 ̖LLDn 

14 ₮  73.6±2.5 ̖LLDn 

15  60.2±0.4 ̖LLDn 

16 ԋ  61.1±0.5 ̖LLDn 

17 Ὲ  61.6±1. 0 ̖LLDn 

18 ⱲῈ  62.4±0.6 ̖LLDn 

19  69.7±0.3 ̖LLDn 

20 ῌ № Ὲ  65.2±0.5 ̖LLDn 

21 Ώ  57.7±0.4 ̖LLDn 

̔* ṿ̕ 

LLDn=0.05ɛSv/hȂ 

 

 

 2- 4 4 ᵣ ╕  



23 
 

 

ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

1 4 ᶷ 1 109.5±2.5 ̖LLDn 

2 4 ᶷ 2 107.6±2.9 ̖LLDn 

3 4 ᶷ 3 107.4±2.7 ̖LLDn 

4 4 ᶷ 4 109.5±1.6 ̖LLDn 

5 4 ᶷ 5 82.3±0.3 ̖LLDn 

6 4 ᶷ 6 81.9±0. 2 ̖LLDn 

7 4 ᶷ 7 77.4±0.1 ̖LLDn 

8 4 ᶷ 8 76.8±0.2 ̖LLDn 

9 4 ᶷ 9 86.6±0.4 ̖LLDn 

10 4 ᶷ 10 84.6±0. 4 ̖LLDn 

11 4 ᶷ 11 84.6±0.6 ̖LLDn 

12 4 ᶷ 12 83.8±0.6 ̖LLDn 

13 4 ᶷ 1 75.4±0.1 ̖LLDn 

14 4 ᶷ 2 74.3±0. 1 ̖LLDn 

15 4 ᶷ 3 73.8±0.4 ̖LLDn 

16 4 ᶷ 4 74.1±0.5 ̖LLDn 

17 4 қᶷ 1 94.5±1.0 ̖LLDn 

18 4 қᶷ 2 91.2±1.4 ̖LLDn 

19 4 қᶷ 3 76.7±0.2 ̖LLDn 

20 4 қᶷ 4 71.8±2. 7 ̖LLDn 

21 4 қᶷ 5 75.4±0.2 ̖LLDn 

22 4 қᶷ 6 67.9±0. 7 ̖LLDn 

23 4 ᶷ 5 88.7±1. 6 ̖LLDn 

24 4 ᶷ 6 103.1±0.5 ̖LLDn 

25 4 ᶷ 1 112.1±0.8 ̖LLDn 

26 4 ᶷ 2 109.7±1.2 ̖LLDn 

27 4 ᶷ 3 94.5±0.7 ̖LLDn 

28 4 ᶷ 4 85.2±1.1 ̖LLDn 

̔* ṿ̕ 

LLDn=0.05ɛSv/hȂ 

 2- 5 4 ѿ ѿ ╕  

 

ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

1 1 72.1±0.2 ̖LLDn 

2 2 81.6±1.1 ̖LLDn 

3 3 75.3±2.1 ̖LLDn 

4 4 80.7±1.1 ̖LLDn 

5 ⱴ 1 69.4±3. 6 ̖LLDn 

6 ⱴ 2 76.2±1.9 ̖LLDn 

7 ⱴ 3 72.1±0.2 ̖LLDn 
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ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

8 ⱴ 4 75.5±0.5 ̖LLDn 

9 ⱴ 5 62.6±0. 1 ̖LLDn 

10 ⱴ 6 64.2±2.0 ̖LLDn 

11 ⱴ 7 66.5±0.4 ̖LLDn 

12 ⱴ 8 65.4±0. 5 ̖LLDn 

13 ⱴ 9 61.3±0.3 ̖LLDn 

14 ⱴ 10 67.8±0.4 ̖LLDn 

15 ⱴ 11 60.3±4.2 ̖LLDn 

16 ⱴ 12 61.9±0.4 ̖LLDn 

17 ⱴ 13 64.5±1.1 ̖LLDn 

18 ⱴ 14 72.1±0. 6 ̖LLDn 

19 ⱴ 15 74.5±0.5 ̖LLDn 

20 ⱴ 16 77.0±0. 5 ̖LLDn 

21 ⱴ 17 78.1±0.8 ̖LLDn 

22 ⱴ 18 72.5±0.3 ̖LLDn 

23 ⱴ 19 79.8±0. 2 ̖LLDn 

24 ⱴ 20 79.9±0.6 ̖LLDn 

25 ⱴ 21 79.3±0.4 ̖LLDn 

26 ⱴ 22 80.3±0.6 ̖LLDn 

27 ⱴ 23 79.7±0.9 ̖LLDn 

28 ⱴ 24 77.5±1.5 ̖LLDn 

29 ⱴ 25 79.0±0. 3 ̖LLDn 

30 ⱴ 26 76.8±0.5 ̖LLDn 

31 ⱴ 27 77.2±0. 4 ̖LLDn 

32 ⱴ 28 79.0±0.3 ̖LLDn 

33 ⱴ 29 77.5±0.3 ̖LLDn 

34 ⱴ 30 76.8±1.1 ̖LLDn 

35 ⱴ 31 75.4±0.8 ̖LLDn 

36 ⱴ 32 76.2±0.5 ̖LLDn 

37 ⱴ 33 77.1±0. 7 ̖LLDn 

38 ⱴ 34 76.5±0.3 ̖LLDn 

39 ⱴ 35 75.5±0.6 ̖LLDn 

40 ⱳ 1 54.9±1.1 ̖LLDn 

41 ⱳ 2 55.5±0.6 ̖LLDn 

42 ⱳ 3 54.6±0. 2 ̖LLDn 

43 ⱳ 4 54.0±0.6 ̖LLDn 

44 ⱳ 5 54.2±0.6 ̖LLDn 

45 ⱳ 6 53.7±0. 3 ̖LLDn 

46 ⱳ 7 38.5±0.3 ̖LLDn 

47 ⱳ 8 40.4±0.3 ̖LLDn 

48 ⱳ 9 37.5±0. 2 ̖LLDn 



25 
 

 

ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

49 ⱳ 10 38.1±0.5 ̖LLDn 

50 ⱳ 11 38.6±0.1 ̖LLDn 

51 ⱳ 12 39.5±0. 3 ̖LLDn 

52 ⱳ 13 57.5±0.3 ̖LLDn 

53 ⱳ 14 58.2±0. 7 ̖LLDn 

54 ⱳ 15 57.8±0.6 ̖LLDn 

55 ⱳ 16 58.2±0.4 ̖LLDn 

56 ⱳ 17 57.5±0. 2 ̖LLDn 

57 ⱳ 18 57.4±0.3 ̖LLDn 

58 Ҋѿ 1 83.5±0.7 ̖LLDn 

59 Ҋѿ 2 86.6±0. 5 ̖LLDn 

60 Ҋѿ ⱴ 1* 248.4±1.2 ̖LLDn 

61 Ҋѿ ⱴ 2* 96.9±2.5 ̖LLDn 

62 Ҋѿ ⱴ 3* 200.0±3.2 ̖LLDn 

63 Ҋѿ ⱴ 4* 1009.4±32.3 ̖LLDn 

64 Ҋѿ ⱴ 5* 9329.0±35.5 ̖LLDn 

65 Ҋѿ 1 55.6±0.4 ̖LLDn 

66 Ҋѿ 2 56.3±0.4 ̖LLDn 

67 Ҋѿ 3 44.3±0. 1 ̖LLDn 

68 Ҋѿ 4 45.5±0.5 ̖LLDn 

69 Ҋѿ 5 77.2±0.2 ̖LLDn 

70 Ҋѿ 6 76.5±0. 2 ̖LLDn 

71 Ҋѿ 7 77.4±0.2 ̖LLDn 

72 Ҋѿ 8 78.3±0.2 ̖LLDn 

73 Ҋѿ 9 79.8±0. 3 ̖LLDn 

74 Ҋѿ 10 79.5±0. 4 ̖LLDn 

75 Ҋѿ 11 75.1±0.5 ̖LLDn 

76 Ҋѿ 1 77.8±0.7 ̖LLDn 

77 Ҋѿ 2 78.1±0. 3 ̖LLDn 

78 Ҋѿ 3 79.1±0.2 ̖LLDn 

79 Ҋѿ 4 77.4±0. 3 ̖LLDn 

80 Ҋѿ 5 76.7±0.6 ̖LLDn 

81 Ҋѿ 1 90.0±0.3 ̖LLDn 

82 Ҋѿ 2 89.4±0. 5 ̖LLDn 

83 Ҋѿ 3 89.1±0.6 ̖LLDn 

84 Ҋѿ 4 88.4±0.4 ̖LLDn 

85 Ҋѿ 5 86.9±0.2 ̖LLDn 

86 Ҋѿ 6 87.6±0.5 ̖LLDn 

87 Ҋѿ 7 87.8±0. 4 ̖LLDn 

88 Ҋѿ 8 88.5±0.5 ̖LLDn 

89 Ҋѿ  90.5±0. 3 ̖LLDn 
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ᵝ 
ᵝ  

ɔ ╕ * 

̂nGy/h̃  

Ҭ ╕  

̂ɛSv/h̃ 

90 ῀ 1 93.6±0.3 ̖LLDn 

91 ῀ 2 92.8±0.2 ̖LLDn 

92 ῀ 3 89.5±0.2 ̖LLDn 

93 ῀ 4 87.8±0. 3 ̖LLDn 

94 ᵞ 1 76.0±5.3 ̖LLDn 

95 ᵞ 2 72.4±3.0 ̖LLDn 

96 ᵞ 3 67.6±0. 7 ̖LLDn 

97 ᵞ 4 60.3±0.2 ̖LLDn 

98 ᶷ 1 68.3±0.3 ̖LLDn 

99 ᶷ 2 68.0±0. 3 ̖LLDn 

100 ᶷ 3 68.0±0. 6 ̖LLDn 

101 ᶷ 4 67.9±0.3 ̖LLDn 

102 ᶷ 5 52.5±0 .1 ̖LLDn 

103 Ҋѿ 1 66.7±0.2 ̖LLDn 

104 Ҋѿ 2 71.5±0.1 ̖LLDn 

105 Ҋѿ 3 61.9±0. 6 ̖LLDn 

106 Ҋѿ 4 60.8±0.4 ̖LLDn 

107 Ҋѿ 5 60.3±0.3 ̖LLDn 

108 Ҋѿ 6 74.7±0. 5 ̖LLDn 

109 Ҋѿ 7 84.8±0.3 ̖LLDn 

110 Ҋѿ 8 126.8±2.3 ̖LLDn 

111 4  78.2±1.1 ̖LLDn 

112 ᵣḠ  57.5±2.9 ̖LLDn 

113 Ὲ῍ 1 66.9±2.8 ̖LLDn 

114 Ὲ῍ 2 72.0±1.2 ̖LLDn 

115  65.7±0. 9 ̖LLDn 

̔* ṿ̕LLDn=0.05ɛSv/hȂ 

*60͘ 64 ⱴ ֟ ╕ Ȃ 

2.4.8  

̆ ץ Ҋץ₮ 4̔ ɔ ╕ ̂57.7͘

94.1̃nGy/h ῤ̆Ҭ ╕ ԍת ̕4 ᵣ

ɔ ╕ ̂67.9͘112.1̃nGy/h ῤ̆Ҭ ╕ ԍת

4̕ Ҋѿ ѿ ⱴ ɔ ╕ ̂37.5͘126.8̃

nGy/h ῤ̆Ҭ ╕ ԍת Ȃ ȇ

Ȉ̂↔ ֥ ̆ȇ Ȉ 16 2 ̆1996 3
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̃̆ῌ ῤɔ ╕ ̂48.7͘132.3̃nGy/h ῤ̆

ɔ ╕ ῌ ῤɔ ╕ ῤȂ 

2.5 ⅎ  

ᵝԍῌ 509 Ҭ ף 4 ѿ

̂ Ҋ ̃̆ҹ ̆ Ԋ ̆ ᴇ ҹῒ

Ȃ 

ץ ≠ԍ ῃ ȁ Ḃ ᵬҹ ↕ ⱴ

̆ №ⱳ № ̆ ̆ Ҍ ԑ ̆

̆

Ȃ 
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3 ⅎ ғ  

3.1 ғ  

Ғ ⱴ Ҭ ף └̆ ӊ╠

25MeV ⱴ ҉ №ᾝᴆ ⱴ

Ȃ ⱴ ҹ 1/3 ̂ 51V17+ȁ54Cr18+ȁ

55
Mn

19+
ȁ

58
Fe

20+
̃ȁ ̆ ҹ 1/3 ̂

51
V

17+
ȁ

54
Cr

18+
ȁ

55Mn19+ȁ58Fe20+ ̃ⱴ 7MeV/ŭ ȁ ᾝ ȁ

Ȃ CAFe2 ҹ 1/3 ’

3- 1̆ ҩ ҹ7MeV/u ץ̆ 58Fe20+ҹᶛ, ҹ 406MeV,

ԍŇ Ȃ 

 3-1CAFe2  
  

 ̆4
Heȁ51

Vȁ54
Crȁ55

Mnȁ58
Fe  

 

̔25MeV 

̔10MeV/u 

̔7 MeV/u 

 

 

 

 

̔10mA 

̔500 pɛA 

̔10pɛA 

ⱳ  4.9kW 

 162.5 MHz 

  

 

 

51
Vȁ54

Crȁ55
Mnȁ58

Fe ̆ ҹ 7 MeV/ŭ

ҹ 10pɛA 

 

̔ 20MeV̆ 1pɛA 

̔ 7 MeV/ŭ 1pɛA 

 ̔ 25MeV̆ 20pɛA 

 
 

̔ 25MeV̆ 10mA 

̔ 10MeV/ŭ 500pɛA 
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3.2 ғ ⅎ  

3.2.1 ꜘ Ὶ ꜡  

Ғ ⱴ ȁᵞ ᴰ ̂LEBT̃ ȁ

ⱴ ̂RFQ̃ ȁҬ ᴰ ̂MEBT̃ȁ ⱴ ̂CM1- 4̃ȁ ᴰ

̂HEBT̃ ץ ̆ ҹ 162.5MHz̆ ⌠ ȁ ȁ

└ȁᵞ ȁ ȁ ȁ‰ ȁⱳ ȁᵞ ȁ ȁ Ȃ 

Ғ ⱴ ̆ ₮

10keV/ŭ 10ɛAȂ LEBT ⌠ RFQ͂ ̆ RFQⱴ ⌠

1.33MeV/ŭ HWR ⱴ ⌠ 7MeV/ŭ ⱳ 4.9kWȂ

ῒҬRFQȁHWR 162.5MHz ᵬ Ȃ RFQ ⱴ ӊ MEBT

buncher ̆ῒ ᵬ ҹ 162.5MHzȂ ⱴ

CM4 ҹ HEBT̆ қẒ 90 ₯⌠ ̆ ᴰ ⌠

Ȃ ⅞ Ҭ ף 4

Ȃ 

̂1̃  

֟ ̆ ᴰ ҍ №

Ȃѿ ᶫ ȁ ȁᵞ

῏ Ȃ ₮ ̆ Ғ

ⱴ Ҭ ף └ ΐ

ῃ ECR SECRAL ̆ ҹ 24GHzȂῒ῏ Һ

ȁ ᵣȁᵞ └‛ ₮ №Ȃ 

̂2̃ᵞ ᴰ  

ᵞ ᴰ LEBT Һ ᵬ ҹԅ ECR ҍ RFQӊ

ᴰ ̆ ᵬ ̆ ᵞ Ȃ

LEBT ≠ ҈ҩ ᾣ ⌂ 20% ̆ ѿ

ҹ 0.19mm.mrad RFQ͂ Ȃ ң
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̆ ᾧ Ȃ 

̂3̃ ⱴ  

RFQ ⱴ ѿҩ ᾝᴆ̆ῒ‗ ԅ Ȃ

RFQ ̔RFQ ᵣȁⱳ ȁ ȁ ‛ ȁ └ ȁᵞ

ȁ‰ ȁ ȂRFQ ῀ ҹ 10keV/ŭ ҹԅ

ᾧ ȁ ᵣȁ ᵣ ᾝᴆ҉ ̆ῒ

₮ 1.33MeV/uȂRFQⱴ ̆ ҹ162.5MHz̆

ᵬҹ CW ̆ῃ 7m̆ 0.5mȂRFQ ᵣ ҹ ̆RFQ№

7 ̆ ᵣ ᵣ̆ ҩ

ӊ ῌ Ȃ 

̂4̃Ҭ ᴰ  

Ҭ ᴰ MEBTҺ ԍ ⌠RFQ׆ ⱴ ̆

ῃ ̆ ᵝ ץ ⌂ Ȃ

MEBT ҹ 3.2m̆ 6 ң 162.5MHz №̆≢

ԍ Ȃ ԅ ᾝᴆ̆ ᵝ

BPM̆ ACCT̆ ץ ԍ Ȃ 

̂5̃ ⱴ  

ⱴ ҹ 1/3 1.33MeV/u ⱴ ⌠ 7MeV/ŭ ҩ

ⱴ 4ҩ CM̆ ╠ 3ҩ CMҹ HWR010ᵞ ̆ ҩ CM 6

HWR010ᵣ 6 Ȃ 4ҩ CMҹ HWR015ᵞ ̆ 5

HWR015 ᵣ 5 ȂCMӊ ̆ ҹ 17.3 Ȃ

ῒҬ CM1₮ ҹ 2MeV/ŭ CM2₮ ҹ 3.1MeV/ŭCM3₮ ҹ

4.5MeV/ŭCM4 ₮ ҹ 7MeV/uȂ 

̂6̃ ᴰ  

HEBT ⱴ ѿ ̆HEBTҺ

ҹ ᴰ ⌠ ̆ ̆Ẓ ̆ ‖Ҭ ῀

ⱴ Ȃ 
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3.2.2  

ҩ ̆Һ ҹ ̆ ȁ

ȁ Ȃῒ Һ ⱳ ҹ̔ 

̂1̃ ̆ ԍ 0.1%̆ ⱳ ԍ 100w ̆

ԍ Ȃ 

̂2̃ ̆ ԍ 100kW ⱳ ̆ ԍ Ȃ 

̂3̃ ̆ ԍ ȁ ᾝ ȁ

Ȃ 

̂4̃ ̆ ԍ Ȃ 

ҹ ֟ ᾝ № ̆ Һ

Ҋץ ̔ 

̂1̃ᾟ ‖  SHANS2̃̂ת

֟ ᾝ Ҭ ѿ Ȃᾟ

‖ ת № ֟ ΐ └ ⱬ̆ ҉

ᶏ Ȃᾟ ‖ Spectrometerfor̂ת  Heavy Atomsand 

Nuclear  Structure2 ̆ SHANS2̃ ᵬ └ҹ≠ ᵞ ₯

֟ ̆ 3- 1̆Һ № ȁ

ȁᾟ ץת Ȃ 

 

 3-1CAFE2ᾟ ‖ ת ̂SHANS2̃  

̂2̃ №  
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№ ≠ ѿ ↓ ̆ ῤ -1E׆ 6Pa ⌠100PaȂ

ꜚⱬ ̆ ѿ ↓ ⁞ץ̆ ̆ Ȃ

ԍѿҩ № 1ҩ ̆ 6 №Ȃ №

2mȂ ᴨ № ̆ ₮Ҍ Ҋ rms ̆

№ ҹ 10mmȂ≠ TraceWin ᴆ № Ҭ

ᴰ ̆3Ṑ rms 3- 2 Ȃ ̆ №

ᴰ Ȃ 6Ṑ № ᵬҹ∆ № ̆

̆ ҡ ѿ № ῀ Ȃ ̆ ѿ №

῀ ̆ ‛ ⌂ ̆⌂ № 1mm̆

⌂ ̆ 0.7% ⌂ ⌂ Ȃ №

3- 3 Ȃ 

 

 3-2 ⅎ Ὺ 3Ṗ rms  

 

 3-3 №  

̂3̃  

Һ ԍ Ȃ ḇ ȁ ȁ
















































































































