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 ≢│ ╕∏ │ ≢ ⅜ ⅝√ ⌐ ╩

≤∆╢ ≢№╢↓≤ ₈ ₉ ⌐ ─ │ ─

ה ╩ ╢√╘⌐│ ≢№╢↓≤ ₈ ₉ ⌐

⅜ ⌐≈™≡ ╘≡™⌂™↓≤│ ⌐ ∆╢↓≤ ₈ ₉

─ ≢ ═╢⁹ 

 

 │ ≢ ⅜ ⅝√ ⌐ ╩ ≤∆╢ ≢

№╢↓≤  

 ⌐⅔↑╢ ≤ ─  

 ᵥ ≤ ─  

   ⌐╟╢ │ ─ ⌐ ╪

∞⁹ ⇔√ │ ⌐⅔™≡

⅛╠ 20 ≢ 7 8000

20 ≢ ⅜ 20mSv⌐ ∆╢⅔∕╣⅜№╢ ≢

1 10 20 30 ≢

┘ ⅜ ↕╣√ ╩ ↄ ≢ 5 8510

≢│ 14 6520 ⌐ ∆╢⁹⌂⅔ ♅▼ꜟⱡⱩ▬ꜞ ⌐

╟╡ ⌐ ╩⇔√ │ ⱬꜝꜟכ◦ ►◒ꜝ▬♫ ┘꜡◦

▪─ ◌ ≢ 11 6000 ≤ ↕╣≡⅔╡ ⌐╟

╢ ╟╡╙ ⌂™ ₈ ₉ ⁹ 

   ⌐ ↕╣√ │ ⌐╙ ╪≢⅔╡ ⌂
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⌐│⌂∫≡™⌂™⁹ 

   ─ │ ⌐⅔↑╢

≤ ╩ ∆╙─≢№

╢ ⁹ │ ⅛╠ ⅛

╠ ─ ⌐ ╠╣≡™╢⅜ ⅛╠ ╣√

╙ ⌐╟∫≡ ≤⌂∫

≡™╢1⁹ 

                                                   
1http://www.mext.go.jp/component/a_menu/science/detail/__icsFiles/afieldfile/20

13/12/16/1329116_007.pdf 
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   ↕╠⌐ ⌐ ╩ ∏╢≤ ─ │ ╡⅛╠

⌐╕≢ ⅜∫≡™╢↓≤⅜ ⅛╢( 2) ⁹♅▼ꜟⱡⱩ▬ꜞ

                                                   
2 ⌐╟╢ ⸗♬♃ꜞfi◓─  

http://radioactivity.nsr.go.jp/ja/contents/5000/4898/24/1910_101012.pdf  
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⌐≈™≡│ ⱬꜝꜟכ◦ ►◒ꜝ▬♫ ꜡◦▪⌐⅔™≡

²№√╡ ⱬ◒꜠ꜟ ⅜ fiכ♂ ²№√

╡ ⱬ◒꜠ꜟ ⅜ ⅜√╣↕≥fiכ♂ ∂

╩ ≡│╘╢≤ │fiכ♂ ╡ ─

⌐╙ ┘ │fiכ♂ ⅛╠

╣√ ─ ⌐╕≢ ╪≢™╢↓≤⌐⌂╢⁹ 

 

 ᵦ ⌐ ∫√₈ ™ ₉3 

   ⌐⅔™≡ ╙ ╙ ─ ╩ ╛⅛⌐ ⌐

                                                   
3 ₈⅛ⅎ∑  ₉  
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ⅎ╢↓≤╩ ╡ ⅜ ╣√⅜ ⅛╠

⌐ ↕╣√ ─℮∟ ⌂⅛╠⌠ │ ─ ≢

─ ™⌐╙ ⌐ ⇔ ─ ╩ ∆╢↓

≤│⌂⅛∫√⁹ 

   ⇔⅛⇔ ⌐ ─ ⅜ ⅝ↄ

⇔≡ ─ ⅜ ↕╣ ╘√ ⅝⅜

⌐ ⇔√⁹∕─√╘ ⅛╠ ↕╣√

─ ⱪꜟכⱶ │ ⅛╠ ─ ∆⌂╦∟

─ ┼ ╣≡™∫√⁹↓─

│ ╟╡ ╕∫√ ─√╘ ⌐ ⇔ ↓╣

╠─ ⌐ ╩ ⇔√⁹ ⅜ ⇔√₈ ™

₉⅜ ╕√╙ ╩ ⇔≡⇔╕∫√─≢№╢⁹ 

   ⌐ ⅛╠ ╣√ ─

│ ─ ╩ ⅎ╠╣⌂⅛∫√↓≤⅛╠

─ ⌂ ╩ ↑╢↓≤│⌂™╙─≤ ⅎ≡ ≢│

⌐ ⅜ ⇔≡™╢↓≤⌂≥ ⅎ╙⇔⌂⅛∫√⁹ ⌐│

─ ⇔√₈ ™ ₉≢ ┘╩∆╢ √∟╙™√≤™

℮⁹∕─ ─ ╙ ⇔ↄ ╣√√╘ │ ─ ┌ↄ

╩ ™╠╣≡⇔╕∫√⁹∕─ ⌐│ ⅜ ↕╣

⅛╠ ∫√ ╙ │ ↕╣≡™⌂™⁹ 

   ↓─ ↕╣√ ─ ⱪꜟכⱶ ⌐╟╢ ─℮∟ ⅜

╕≢≢ ╕∫≡™╢─│ ⅜ ™ ₁⌐ ╕╣√ ≢

№╡ ∕─ ™ ₁⌐↕ⅎ⅞╠╣√√╘≢№╢⁹╙⇔ ─

⌐ ™ ⅜⌂↑╣┌ ↕╠⌐ ≢№╢ ⅛╠

╡⌐╙ ─╟℮⌂ ⅜ ↕

╣≡™≡╙ ≢│⌂™⁹ 
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ₒ ₈ ₉ ₓ 

 ᵧ №╡ √ ─  

   │ №╡ √ ─ ≢│⌂™⁹╗⇔╤

⌂ ╛◦ⱦ▪▪◒◦♦fi♩ ⇔⅛⌂⅛∫√ ⌐│

─ ≢ ╪∞≤ ╢↓≤╙ ╢⁹∕─ ≤⇔≡│ ⅝

╛ ╠─ ─ ₁⌂ ⅜ →╠╣╢⁹  

   ─ ∞∫√ │

⌐ ∂╠╣≡

┘ ─ ─ ⌐ ₈

─ ◦♫ꜞ○─ ₉ ╩ ⇔
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≡™╢⁹ 

   ↓↓⌐⅔™≡│ ─ ⇔ↄ│ ≢

⅜ ⇔ ⅜ ≤⌂╢≤ ─ ╖ ⱪכ

ꜟ─ ⅜ ⇔≡◖▪◖fi◒ꜞכ♩ ⅜ ⇔ ™≡ ─

─ ⱪכꜟ╛ ─ ⅜ ∆╢↓≤⌐╟∫≡

╩ ╘╢═⅝ ⅜ ⌐╙ ∂╢ ╛ ─

╩ ╘╢═⅝ ⅜ ⌐╙ ∆╢ ⅜№╡ ↓

╣╠─ ⅜ ⌐ ↕ↄ⌂╢√╘⌐│ ╩ ∆╢↓≤⅜

≤⇔≡ ↕╣≡™╢⁹ 

   ▪ⱷꜞ◌─ │ ─ⱪכꜟ

─ │ ∞≤ ⇔≡™√⁹ │ ⇔√√╘ ↓

╣⌐╟∫≡ⱪכꜟ⅜ ⇔√ ╙№∫√⁹ ╖ ⱪ

╙≥∫╙│ꜟכ ─ ⅜ ⅝ↄ ⅜ ↄ ↕╣≡™

√⁹↓╣╩ ╣╢↓≤⅜≢⅝√ ⌐≈™≡│ ⌐╙ ⌐

╟∫≡ⱪכꜟ⅜ ╣⌂⅛∫√↓≤⌐ ⅎ ─ ⅜ ╣√√

╘ ─ ►▼ꜟ⌐ ₁ ⅜ ╠╣≡⅔╡ ⱪכꜟ─ ─ ⌐

≤╙⌂∫≡ⱪכꜟ ⌐ ⅜⅛⅛╡ ⱪכꜟ⌐ ⅜ ╣ ╪∞√╘≤

╠╣≡™╢ ה ⁹ 
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ₒ  ♦☺♃ ₈ꜟ ₉◄Ⱨ꜡₈◓כ ⅜ ⅎ√₉x

4 

   ─ ╙ ⌐

─ ╙ ╙≢⅝⌂⅛∫√ ─ ╩ ⇔ ₈╦╣╦╣─▬

ⱷכ☺│ ⁹ ⌐ ╪∞≤ ∫√₉ ≤ ⇔≡™╢ ╡

─ │ ⌐№╡ √⁹ 

   ↓─╒⅛⁸ ≢│ ₈ ╩↕╠⌐ ⌐⇔√

─№╢ ₉≤⇔≡ ─ a. c. ╩ →≡™╢5⁹ 

a. ─ ⅜ ⌐ ↓∫≡™√ ╛

≢ ╩ ⇔≡™√ ╦∏⅛⌂

─ ╛ ⌂╢₈ ≤─ ╡ ╦∑₉⌐╟∫≡│

─ ⅜ ⌐ ╦⌂™╒≥ ⅜ ⇔≡™√ ╙№

∫√⁹ 

b. ─ ⅜ ⇔≡™√╠ ⅜ ╠╣ ⅜

                                                   
4 http://www.asahi.com/special/yoshida_report/epilogue.html  
5  
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↕╣√⁹ 

c. ─ ⅜ ─ ≢│⌂⅛∫√╠ ≢№∫√╠

≢№∫√╠ ⅜ ≢№∫√╠ ⌐

≢⅝√ │ ⌂ↄ⌂╡ ─ ⌐╙ ⅜

∂√⁹ 

   ╕√₈ ≢ ⅜ ↓∫√⅛ ₉

, ≢│ ╙≤╙≤ ▪◒◦♦fi♩ⱴⱠ☺ⱷfi♩

≤⇔≡ ⱦfiכ♃ ⌐№╢ ⱳfiⱪ≢╙ ─ ⅜≢⅝

╢╟℮⌐⇔≡⅔™√↓≤⌐ ⅎ ─╦∏⅛ ⅛ ⌐ ⱦfiכ♃

⌐ ⌐≈⌂⅜╢ ╩ ⇔√↓≤⅜ ™⇔ ↓╣╠

╩ ∫≡™⌂↑╣┌ ≈ ⅜╕∫√ↄ⌂⅛∫√≤ ⇔≡™╢⁹ 

   ↓℮™∫√ ₁─ ⌐ ╕╣⌂↑╣┌ ⌐╟╢

│ ⌐ ∂√ ╟╡╙↕╠⌐ ⇔≡™√ ⅜№╢⁹ 

   ◖fi◘ꜟ♃fi♩─ │ ─╟℮⌐ ═╢

ₐ ─ ⌂ ≤⇔≡─ ₑ₈ ₉

⁹ 

 │ ⇔™╙─≢│№╡╕⇔√⅜ ╙∫≤ ⇔™

╩ ↑╢ ╙№∫√─≢∆⁹ ↓∕ ⇔ↄ ╩ ╖

╠⌂™≤ │ ⌐₈Ᵽⱬꜟ─ ─ ₉⅛₈♁♪ⱶ≤◗⸗ꜝ─

─ ₉⅜ ≤⇔≡ ↕╣≡™╢─⅛╙⇔╣╕∑╪⁹₈

₉≤⅛ ℮ √∟─ ↕─⌂™ ╛ ₈ ─

₉≤™℮ ╩ ─ │≥℮ ™≡™

╢↓≤⅛⁹ ⅛⌂ √∟╩≥℮⅛ ⇔≡ ↕™≤ ╦∏⌐│™╠╣

╕∑╪⁹ 

 ᵨ  

   ─≤⅔╡ ⌐╟╢ │ ♅▼ꜟ



13 

 

ⱡⱩ▬ꜞ ─ ╩ ≡│╘╢≤ ⌐fiכ♂ ∫

≡│ ⅛╠ ╣√ ─ ⌐╕≢ ╪

≢™╢↓≤, ↕╠⌐ ─ ⌐╟╢₈

─ ◦♫ꜞ○─ ₉⌐╟╢≤ ╩ ╘╢

═⅝ ⅜ ⌐╙ ∂╢ ╛ ─ ╩ ╘╢

═⅝ ⅜ ⌐╙ ∆╢ ⅜№╢↓≤⌂≥⅛╠

≢ ⅜ ⅝√ ⌐, ╠─ ∆╢, ⅛╠

◐꜡ⱷכ♩ꜟ⅛╠ ◐꜡ⱷכ♩ꜟ─ ╙ ⌐

↕╣, №╢™│ ─ ╩ ╘╢═⅝ ⌐ ∆╢

╣⅜№╢⁹ 

 ♅▼ꜟⱡⱩ▬ꜞ ⌐╟╢  

 ᵥ ꜜכ꜡♇Ɽ ⌐⅔↑╢☿◦►ⱶ ⌐╟╢  

   ♅▼ꜟⱡⱩ▬ꜞ ⌐ Ɽ♇꜡כꜜ℮ ⌐⅔↑╢☿◦►ⱶ

⌐╟╢ │ ─ ─≤⅔╡≢№╢ ₈a

─ ⌐ ™ ↕╣√

─ ⌐ ∆╢ ₑ─ ⌐≈™≡₉

⁹ 
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  ▪ │ ♅▼ꜟⱡⱩ▬ꜞ ∞↑≢⌂ↄ Ɽ♇꜡כꜜ

⌐╦√╢⁹  

    ♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ─ │ ≥⅜

─☿◦►ⱶ ⌐ ↕╣≡™╢⁹ 

    ↕╠⌐ ─ │ ♅▼ꜟⱡⱩ▬ꜞ ─

꜡◦▪ ╩╖╢≤ ◐꜡ⱷכ♩ꜟ⌐╙╦√∫≡ ⌐

⅜╢⁹♅▼ꜟⱡⱩ▬ꜞ ─ ⱨ▫fiꜝfi♪ fi♦כ▼►☻

ⱡꜟ►▼כ ⌐│ ⅛╠ ─ ⌐ ┘ ─╟℮

⌐ ─ ⅜ ∆╢⁹ ▪ꜞ♩☻כ○

♪▬♠ ◒꜡▪♅▪ ⌐╙ ⅛╠ ─ ⌐

┘ ─╟℮⌐ ─ ⅜ ∆╢⁹  

  ▬ ↓─ ─ ↕│ ─ 6⅛╠ ╩ ∟

∆ ─ ≤ ∆╢≤ ⅛╡╛∆™⁹ 

    ⅛╠─ ─ ∟ ⇔⌐≈™≡

│₈ ┘ │⁸ ─ ⌐╟

╡⁸ ⅜ ⌐ →╢ ─ ─ ╩ ⅎ≡ ↕╣

≡™╢≤ ╘╠╣╢≤⅝│⁸∕─ ╩ ∟ ⇔≡│⌂╠⌂™⁹₉

≤ ╘╢⁹ 

    │ ─≤⅔╡ ╘╢⁹↓╣╩ ⌐∆╢≤ ∟ ⇔

│ ∕─₈ ─ ₉ ∆⌂╦∟ ▪ꜟⱨ□ ╩ ∆╢

7─ │ ▪ꜟⱨ□ ╩ ⇔⌂™

8─ │ ≢№╢⁹ 

                                                   
6 

│ ₈ ◌ ─ ⅜ Ⱶꜞ◦כⱬꜟ♩₉ ≈╕╡ №√╡

ⱴ▬◒꜡◦כⱬꜟ♩╩ ⅎ╢⅔∕╣─№╢ ╩₈ ₉≤∆╢  
7 ⅎ┌ ⱪꜟ♩♬►ⱶ ⅜▪ꜟⱨ□ ╩ ∆╢⁹

₈◘▬꜠fi♩►◊כ ⅎ⌂™ ≤√√⅛℮₉  
8 ⅎ┌ ☿◦►ⱶ │▪ꜟⱨ□ ╩ ⇔⌂™⁹ ₈◘▬꜠
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 ⌐ ∆╢  

  

 

▪ꜟⱨ□ ╩ ∆╢   

▪ꜟⱨ□ ╩ ⇔⌂™   

  ► ◐꜡ⱷכ♩ꜟ≢ ∆╢≤ ▪ꜟⱨ□ ╩ ∆╢

─ │ ▪ꜟⱨ□ ╩ ⇔⌂™

─ │ ⅜ ⅛╠ ╩

∟ ∆ ≤⌂╢⁹ 

    ⱬ◒꜠ꜟ│ ╠⅛≥↓╢№≢כꜞꜙ◐ ⌐╟

∫≡▪ꜟⱨ□ ╩ ⇔⌂™ ⅎ┌ ☿◦►ⱶ

─╖⅜╕⅝ ╠↕╣╢ │ ◐꜡ⱷכ♩ꜟ

√╡ ╩כꜞꜙ◐ ⅎ╢ ─ ⅜≈™≡™╢ │

≡ ⌐ ∆╢⁹ 

    ⇔⅛⇔ ─ ╩ ≡╙▪ꜟⱨ□

╩ ∆╢ 9≢№╢⅛ ⅛⌐⅛⅛╦╠∏

⅜╕⅝ ╠↕╣╢↓≤⅛╠ ₈ ≤ ╩

⇔ ╘╢ ⅛⌂ ₉ ◐꜡ⱷכ♩ꜟ √╡

╩כꜞꜙ◐ ⅎ╢ ╟╡ ─ ⇔™▪ꜟⱨ□ ╩

∆╢ ─ │∆═≡ ⌐ ∆╢⁹ 

    ─ ⌐≈™≡

─ ⌐╟╢≤ ₈ ⅛╠ ╢≤⅝⌐

│ ╛ ⁸∕╣⅛╠ ⅜ ⌐ ╣≡™⌂™↓≤╩ ⇔
                                                                                                                                                     

fi♩►◊כ ⅎ⌂™ ≤√√⅛℮₉ ה  
9 ≢│ ≤ ╩ ≢ ™╢⁹ 
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⌂™ ╡♪▪⅜ ⅛⌂™ ╖⌐⌂∫≡™╕∆⁹ ⅜ ╣≡™√

╠ ∕╣╩ ™≢ ≡⌂↑╣┌⌂╠⌂™⁹ ⅜ ╣≡™╣┌ ∟

╢╕≢ ≢ ℮⁹ ≢ ∟⌂↑╣┌⅔ ⁹⅔ ≢ ∫≡╙ ∟⌂↑

╣┌ ≢ ℮⁹∕╣≢╙ ∟⌂↑╣┌ ₁ ─ ⅜ ↑≡╙

≢ ≤∆↓≤⌐⌂╡╕∆⁹∕℮⇔≡ ⅝╣™⌐ ≤⇔≡╟℮╛ↄ

♪▪⅜ ↄ │ ⱷכ♩ꜟ№√╡ ⱬ◒꜠ꜟ≢∆⁹₉

≢№╢ ₈ ≤ ╩ ⇔ ╘╢ ⅛⌂

₉ ה ⁹ 

  ◄ ↓─╟℮⌂ ⌂ ─ ⌂ ⌐ ∆╢

─ ⅜ ♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ╙ ╣√≤↓

╤⌐╙ ⅜∫≡™╢⁹ 

 ᵦ ♅▼ꜟⱡⱩ▬ꜞ ─☿◦►ⱶ ⌐╟╢  

   ─ ⌐╙ ∂ ╩ ∆⁹ │ ♅▼ꜟⱡⱩ▬ꜞ ─

☿◦►ⱶ ≢№╡ 10כꜞꜙ◐ ─ ╩ ⇔

≡™╢⁹  

 

                                                   
כꜞꜙ◐ 10 Ci ≤│ ꜝ☺►ⱶ g⅛╠ ⌐ ↕╣╢ ─ ⁸ .

× = ⱬ◒꜠ꜟ≤ ↕╣≡™╢⁹  
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        ♅▼ꜟⱡⱩ▬ꜞ ─☿◦►ⱶ 137   

   ♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ◐꜡ⱷכ♩ꜟ ─ │ ≥⅜

כꜞꜙ◐ ─☿◦►ⱶ ⌐ ↕╣≡™╢⁹ ◐꜡

ⱷכ♩ꜟ⅛╠ ◐꜡ⱷכ♩ꜟ ╣√ ╙ כꜞꜙ◐

─☿◦►ⱶ ⌐ ↕╣≡™╢⁹↕╠⌐│ ◐꜡ⱷכ♩ꜟ

╣√ ╙ כꜞꜙ◐ ─☿◦►ⱶ ⌐ ↕╣

≡™╢⁹  

   ─ ⅜≈™≡™╢ ─ ≡⅜ ▪ꜟⱨ□

╩ ⇔⌂™ ⅎ┌ ☿◦►ⱶ ─

╖⅜╕⅝ ╠↕╣╢ ⌐│ כꜞꜙ◐ ╩ ⅎ╢ ⌐

∆╢⁹ ⅛╠ ◐꜡ⱷכ♩ꜟ ─ ─ ≥⅜

≢№╢⁹ 

 ᵧ ⅜⌂↕╣√ │♅▼ꜟⱡⱩ▬ꜞ ⅛╠
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╣√ ⌐╙ ┬↓≤⌂≥  

   ⌐ ⱬꜝꜟכ◦─ │ ⱬ◒

꜠ꜟ ─ ─ ╩ ↕∑╢≤™℮ ╩⇔√

₈ ≤  ╦╡⌂⅝♅▼ꜟⱡⱩ▬ꜞ

─ ₉ ⁹ ─ ╙ ™ │ כꜞꜙ◐ ≢№

╢≤↓╤ ↓╣╩ ⱷכ♩ꜟ№√╡⌐ ∆╢≤

ⱬ◒꜠ꜟ ≤⌂╢⁹≈╕╡ ─ ╙ ™ ─ ─ ─

⅜ ↕╣√─≢№╢⁹∕⇔≡ ⌐│ ≢ ╩

≥fiכ♁ ╘√⁹ 

   ↓╣⌐ ⅝ ⌐│ ꜡◦▪ ►◒ꜝ▬♫╙ ≢, ☿

◦►ⱶ ─ ⅜ ⱬ◒꜠ꜟ ─ ╩

≥fiכ♂ ╘√⁹ 

   ♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ╣√ ₈⸗◑ꜞꜛⱨ₉─

╘ ╡ ╙ ─≤⅔╡ ─№╢ ⌐ ∆╢⁹ 

   ─№╢ ─ │ ꜡◦▪ ⱬꜝꜟכ◦ ►◒ꜝ

▬♫ ╩ ╦∑╢≤ №╕╡⌐ ┬ ₈ ≤

 ╦╡⌂⅝♅▼ꜟⱡⱩ▬ꜞ ─ ₉ ₈

☿◦►ⱶ ⌐╟╢ ⁹ ─ ─

│ ⌐⌂╡ ₈ ─

⌐ ⅛╠ ⇔√

≤ ╦∑╢≤ ⌐╙ ┬ ₁⅜ ╩ ╦╣√⁹ 

 ᵨ  

   ─≤⅔╡ ⌂ ─ ⌂ ⌐ ∆╢

─ ⅜♅▼ꜟⱡⱩ▬ꜞ ⅛╠ ╙ ╣√≤↓╤

⌐╙ ⅜∫≡™╢↓≤ ⅛╠ ◐꜡ⱷכ♩ꜟ ─ ─

≥⅜ ⌐ ∆╢ ≢№╢↓≤ ♅▼ꜟ
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ⱡⱩ▬ꜞ ⌐⅔↑╢ ⅜fiכ♂ ⅛╠

╣√ ⌐╙ ╪≢™╢↓≤⌂≥⅛╠╙, ≢ ⅜ ⅝√

⌐ ╠─ ∆╢, ⅛╠ ◐꜡ⱷכ♩ꜟ⅛╠

◐꜡ⱷכ♩ꜟ─ ╙ ⌐ ↕╣, №╢™

│ ─ ╩ ╘╢═⅝ ⌐ ∆╢ ╣⅜№╢≤™ⅎ╢⁹ 

 ◦Ⱶꜙ꜠כ◦ꜛfi  

  ᵧ─₈  ≢ ⅜ ⅝√ ─

◦Ⱶꜙ꜠כ◦ꜛfi₉≢ ═√ ◦Ⱶꜙ꜠כ◦ꜛfi⅛╠╙ ╠─

∆╢ ⅜ ≢ ⅜ ⅝√ ⌐ ⌐ ↕

╣╢ ╣⅜№╢↓≤⅜ ⅛╢⁹ 

  

  ─≤⅔╡ ╠─ ∆╢ │ ≢ ⅜ ⅝

√ , ⅛╠ ↕╣╢ ⌐ ↕╣╢ ╣⅜№╡

╩ ≤∆╢ ≢№╢⁹ 

 

 ─ │ ─ ה ╩ ╢√╘⌐│ ≢№

╢↓≤  

 ⌂™⇔ ─ │ ─ ∕─╙─≢№╢↓

≤ 

 ᵥ ₈ ₉≤™℮  

   ─ │ ╩ ₁⌂ ⅛╠ ⌐ ℮↓≤⌐

╟∫≡│∂╘≡ ⅜ ↕╣╢≤™℮╙─≢№╢⁹  

   International Atomic Energy Agency

─ ₈ ─ ₉

⌐⅔™≡│ ꜠ⱬꜟ╩ ⌐ ↑ ⌐⅔™≡

≢─ ≈╕╡ ─ ╩ ⇔≡™╢⁹  
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 ᵦ ≤ ─  

   ─ ⅎ ⌐⅔™≡ │ ⌐№╢ ─℮∟

─ ─ ⌐ ≠↑╠╣≡™╢⁹∕╣ ─ │ ⌐

─ ⌐ ∆╢╙─≢№╡ ↓╣╠─ ─ ⅜ ⌐⌂↕

╣≡™⌂↑╣┌⌂╠⌂™⁹⇔⅛⇔ ↓╣╠─ ╩ ∂≡╙⌂⅔ ←

↓≤⅜≢⅝⌂™ ⅜ ─ ⅜ ∂╢↓≤│ ≢⅝∏ ∕─ ⌐

ⅎ≡ ≤⇔≡ ⌐╟∫≡ ⅛╠─

╩ ∆╢↓≤⅜≥℮⇔≡╙ ≤⌂╢─≢№╢⁹≈╕╡

│ ─ ─ ≤ ↑╠╣≡™╢⁹  

   ∕╣ ⌐⅔™≡ ─ ≤⇔≡ ⌂ ╩⌂∆

─ │ └™≡│ ─ ה ─ ⌐ ∆╢╙

─≢№╡ ─ ─ ∆⌂╦∟ ∕─╙─≤ ╦↨╢

╩ⅎ⌂™⁹  

   ∕⇔≡ ™∫√╪ ⌐⅔™≡ ⅜ ⇔√ ⌐⅔↑

╢ ─ ⌂™⇔ │ ─ ≤╙™℮═⅝≢№╢⅜

─≤⅔╡ ™∫√╪ ─ ⅜ ⇔√

╠─ ⌐⅔™≡│ ∕─ ⌂™⇔ ⌐│ ↄ─ ⅜

∆╢ ⅜ ↄ ∕─ ⌐ ⇔≡ ╠╩ ╗ ⅜

─ ╩ ⌐ ╡ ┘ ↑╢ ⅜ ∂℮╢─≢№╢⁹  

   ⇔√⅜∫≡ ╠ ─ ─ ⌂™⇔ ─ │

─ ∕─╙─⌐ ⌂╠⌂™⁹  

 ∕╙∕╙ ╩ ⇔≡™⌂™  

 ᵥ  

   ⌐│ ₈  ₉⅜№╡ ∕

─₈  ┘ ₉─

₈ ─ ₉│  
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   ₈ ≢ ≤∆╢ │⁸ ⌐⅔™≡ ─

┌ↄ ╙⇔ↄ│ ⅜ │ ∆╢⅔∕╣⅜ ∂√

╛⁸ ⅜ ╩ ה ↕∑╢⌂≥⁸

⅜ ⅝™≤ ↕╣╢ ─╟℮⌂ ╩ ∆╢⁹  

    ▪ ─ ╩ ╡ ℮ ┘

⌐⅔↑╢ ─ ה  

    ▬ ⌐⅔↑╢ ─ ─ ה ₉

 

  ≤ ╘╢⁹≈╕╡ │ ⌐ ∆╢╙─≢│⌂™⁹ 

   ↓─ ⌐ ─ ⌐ ∆╢ │ √╠⌂™⁹ 

 ᵦ ה  

ה    ≢╙ ─ ⌐ ∆╢ │

√╠⌂™⁹  

 ᵧ ≢ ╩ ⇔≡™⌂™↓≤─  

   ╩ ⇔≡™⌂™ ⌐⅔™≡│ ─ ⌐

∫≡ ╩ ∆╢≤ ╦╣╢⁹  

   ⇔⅛⇔ ─ │ ⌂ ╘⅜╒≤╪≥≢№╡

⌂ │ ⌐ ⌡╢⁹  

   ⅎ┌ ─ ⌐≈™≡ ₈Ᵽ☻

─ ⅜ ╠ ≢⅝╢ ─╒⅛│ ≤

─ ≢ ─ ╩ ≡ ⌂ ┼─ ╩

℮⁹₉ ₈ ₉ ≤

╘╢⁹ ╛ │ Ᵽ☻ה ⅜ ≢⅝╢─⅛

─ │≥─╟℮⌐∆╢─⅛⌂≥─ ╩∆╢ ⅜№

╢⁹⇔⅛⇔ ∕╙∕╙ ∆╠⌂™↓≤⅛╠ ↓╣╠─ │⌂

↕╣≡™⌂™≤ ⅎ╠╣ ─ │ ⌐ ╢≤ ⅎ╠╣╢⁹ 
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 ─ ─  

  ─ │ ╩ ⇔ ∕─ ⌐ ─ ⌐

∆╢ ╩⅔™≡™╢⁹ │ ╩ ⇔√₈

₉ ┘₈

₉ ╩ ╘╢⁹  

  ⇔⅛⇔ ⅜ ╘√ ╡⌐ ≢⅝╢─⅛ ⌐ ╡⌐

≢⅝√≤⇔≡ ⌐╟╢ ╩ ↑╢↓≤⅜≢⅝╢─⅛

─ ⅜ ≤⌂╢⁹  

 ᵥ ─ ≤⇔≡™╢↓≤─  

   ₈ ₉

│ ₈ │ ⱪꜟ

ⱶכ ⌐⅔™≡ ⸗♬♃ꜞfi◓─

⅛╠ ⅜ ⌐ ∆╢ 11

╩ ⇔√ ה ─ ⌐≈™≡

≤ ╩ ℮⁹₉ ≤ ╘╢⁹  

   ↓─ │ ─ ⇔√ ⌐⅔↑╢

ה ─ ≢№╢⁹∆⌂╦∟ │ ╕∏

⅛╠ ─ ─ ╩ ↕∑ ⌐ ⅛╠

─ ─ ╩ ↕∑ ∕⇔≡ ⅛╠

─ ╩ ↕∑╢≤™℮ ╩ ∆╢

⁹∕─√╘ ─ ∆╢ ⅛╠

─ ─ │ ╕∏│ ╩⇔ ⌐ ─

╩ ℮≤⌂∫≡™╢⁹↓╣│ ⱪꜟכⱶ ⌐╟

╡ ⅜ ⌐ ↕╣ ≢ ─╟℮⌐ ≤⌂∫√╙

─⁹ ⅜ ⌐ ⅜╢↓≤╩ ≤⇔≡™╢⁹  

                                                   
11 ɡ /h ≢  
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   ⇔⅛⇔ ⱪꜟכⱶ│₈ ⌐ ⅜╢╦↑≢│⌂ↄ

─ ─ ⅜╡ │ ⅝⌂≥─ ⌐ ↕╣╢⁹₉

₈ ₉⁹↓╣│ ⌐⅔↑╢

─ ╩ ≡╙ ╠⅛≢№╢⁹≈╕╡ ─

⌐│ ⅜⌂™⁹ ─ ─╟℮⌐ ╕∏│

⌐ ─ ⌂≥≤ ⌐ ⅎ≡™√─≢│ ╠

│ ─ ⌐ ∆╢ ╣⅜№╢⁹  

 ᵦ │₈ ─ ⅜ ┌⌂™ ₉─ ╩ ∆╢≤ ╘

╠╣≡™╢↓≤─  

   ₈ ₉

│ ₈ │ ─ ⅜ ┌⌂™

─ ╩ ∆╢√╘ ─ ╛ ◖fi◒ꜞכ

♩ │ ∏⇔╙ ≤⇔⌂™⁹₉ ≤ ╘╢⁹  

   ⇔⅛⇔ ≤⇔≡₈ ─ ⅜ ┌⌂™ ₉─ ─╖

≢│ ─ ה ╩ ╢↓≤│≢⅝⌂™⁹ ─≤⅔╡ ⌐

╟∫≡ ≢ ⅜ ⅝√ ה ╛ ⌐╟╢

─ ─ ╣⅜№╡ ⅜₈ ─ ⅜ ┌⌂™ ₉⌐

∆╢↓≤⅜≢⅝╢≤│ ╠⌂™⁹ ⅜ ≤ ↕╣╢ ⌐│

─№╢ ╩ ⌐ ∆╢ ⅜№╢⁹  

 ᵧ  

   ₈ ₉ │ ₈

≢ ⌂ ⌐≈™≡│ ≢─ ⌂ ╩ ∆╢₉

≤ ╘╢⁹  

   ⇔⅛⇔ ⌐ ≢⅝╢ │ ╠╣≡⅔╡ ⅜ ∂

╠⅜ ╛⅛⌐ ∆╢↓≤⅜≢⅝⌂™ ╣⅜№╢⁹  

   ⅎ┌ ╠─ ─ ≈≢№╢ │
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─ ⌐ ∆╢⁹ ≢ ⌐ ⅎ╢ │

─ ─╖≢№╢⁹  

   ≤↓╤⅜ ─ │ ⌐─╓╢ ⁹

↓╣∞↑─ ↄ─ ₁⅜√∫√ ─ ─ ╩ ∫≡

⌐ ⇔╟℮≤⇔√ ⅜ ∆╢⁹⇔⅛╙ ↓─ ─

╩ ⇔≡ ∆╢─│ ─ ∞↑≢│⌂ↄ ─

─℮∟─ №╢™│ ╙ ┼

↑╢↓─ ─ ╩ ∆╢ ⅜№╡ ≤⌂╢ ╣⅜№

╢⁹  

 ᵨ 12 ─  

   ₈ ₉

│ ─ ⌐≈™≡ ₈Ᵽ☻ ─

⅜ ╠ ≢⅝╢ ─╒⅛│ ≤ ─ ≢

─ ╩ ≡ ⌂ ┼─ ╩ ℮⁹₉≤

╘╢ ⁹  

   ⇔⅛⇔ ─₈ ₉─≤⅔╡ │ ≢

≢ ≢

≢ ≢№╢⁹↓╣╒≥ ↄ─ ⅜ ∆╢√╘─Ᵽ☻

╩ ≢⅝╢─⅛ │ ─ ─ ≢

⇔≡ↄ╣╢─⅛≤™℮ ⅜№╢⁹  

                                                   
12 ≤│ ─ ╘╢₈ ⁸ ⁸

∕─ ─ ⌐ ╩ ∆╢ ₈ ₉≤™℮⁹₉╩™℮⁹  
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ה     

 

 ᵩ ─ ╘  

   │ ⌐ ⅜ ⅝√ ⌐ ─ ╛ ─

⌂≥─√╘⌐ ╘≤⌂╢↓≤⅜ ⅎ╠╣╢⁹  

   ≢│ ∕╣∞↑≢│⌂ↄ ⌂≥─ ─√╘⌐ ╘
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≤⌂╢ ╣⅜№╢⁹∆⌂╦∟ ─₈ ─ ╘꞉

◓fi◐fiꜝ♩☻כ ₉ ⌐╟╢≤ ╛ ⌂

≥─ ─√╘─ ╘ ⅜ ™ ה ⅜

─ ─ ≢№╢⁹↕╠⌐ ⅛╠

╙ ─ ≢№╢⁹ ≢╖≡╙ ─

│ ꞉כ☻♩ ─℮∟ ╙ꜝfi◒▬fi⇔≡™╢ ה

⅛╠ ⅛╠ ⅛╠ ⁹  

   ↓─↓≤⅛╠ ╠⅛⌂≤⅔╡ ≢│ ─ ⌐ ⅜

╘≤⌂∫≡⇔╕℮ ╣⅜ ≢ ⌐ ⅝™⁹  

 ᵪ ⅛╠─ ↑ ╣─  

  ▪  

    │ ⅛╠─ ─ ↑ ╣ ≤⌂∫≡

⅔╡ │≢☻כ◔╢™≡╣↕ ╩

↑ ╣╢↓≤≤⌂∫≡™╢ ₈  

₉₈ ₉─ ☻כ◔₈ ₉

☻כ◔₈ ₉⁹  

    ⅛╠ ↑ ╣√ ─ ⌐≈™≡ ₈

₉

│ ₈ Ᵽ☻ ⌐ ⇔≡ ╛∕─

─ ⅛╠

╕≢─ ⅜ ⌂Ᵽ☻ ─ ─ ╩ ∆╢⁹₉

≤⇔⅛ ╘≡™⌂™⁹  

    ⅛╠ ─ ╩ ↑ ╣√ ⌐

─ ⅜ ∆╢↓≤≤⌂∫√ ─ ╩

╘╢≤ ⌐╙ ┬ ↄ─ ⅜

─ ╩ ≤∆╢↓≤≤⌂╢⁹∕─ ⌐ Ᵽ☻ ─
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─ ╩≥╣∞↑ ≢⅝╢─⅛ ╩

≢⅝╢─⅛ √∫√ ⇔⅛⌂™ ─√╘─

─ ─ │≥℮ ∆╢─⅛≤™∫√ ⅜ ∂╢⁹ 

  ▬ ⱡ  

    ╠─ ─ ≈≢№╢ ⱡ │

╩ ┼ ⇔ ⇔√ ⌐ ∆╢⁹  

    ⱡ ⅛╠─ ⌐ ⅎ╢ │ ™╩ ╢

№╢™│

≢№╢⁹  

    ─ │ ≢№╢≤↓╤

√∫√ ─ ─ ╩ ∫≡ ⅜ ⇔╟℮≤⇔√

⅜ ∆╢⁹  

    ⇔⅛╙ ↓─ ─ ╩ ⇔≡ ∆╢─│ ─

∞↑≢│⌂ↄ ⅛╠ ⇔≡ↄ╢ ─ ₈

₉  ₈ ↑ ☻כ◔╣ ₉

≢│ ╩ ↑ ╣╢⁹ ╙ Ᵽ☻ ⅜ ↕╣╣┌

↓─ ─ ╩ ∆╢↓≤⌐⌂╢⁹  

    ↓↓≢╙Ᵽ☻─ ─ ─ ─ ≤™∫√

⅜ ∂╢⁹  

 ᵫ ┼─ ─ ↕  

  ▪ ┼─ ─  

    ⅎ┌ ⅜ ∫≡™╢≤⅝⌐ ⌂ ⅜ ⇔ ⅜

⇔ ─ ≢ ╣ ⅜ ↓∫≡ ⇔⌂

↑╣┌⌂╠⌂ↄ⌂∫√ ╩ ⅎ≡╖╢⁹  

    ≢ ⇔╟℮≤⇔≡╙ ⌐╟╢ ה╣ ⌐╟╢

≢ ⅜ ⅎ⌂ↄ⌂╢ ⅜ ⅎ╠╣╢⁹╕√ ⅛╠
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∆╢ │ ≤ ⌐╟╡ ⅜ ⇔≡ ⅜ ⅎ⌂ↄ

⌂╡ ≢⅝⌂ↄ⌂╢ ╙№╢⁹  

    ≢ ≢⅝⌂™ │ ─Ⱬꜞ◖ⱪ♃כ⌂≥≢ ∆

╢↓≤⅜ ⅎ╠╣╢⅜ Ⱬꜞ◖ⱪ♃כ│ ─ ≢ ┬↓≤│≢⅝

⌂™⁹  

    ↓℮⇔√ ─ ─ ⅜ ≢⅝⌂ↄ⌂╡ ⌂

╩∆╢ ⌐ ╢⁹  

    ─ ╩ ⅎ╢ ≢ ⌐ ≢⅝╢⅛│

≢№╢⁹  

  ▬ ─  

    ⇔⅛⇔ ⅜ ⇔√ │

⌐ ≢⅝≡™⌂™⁹  

    ⅎ┌₈ ₉

≢│ ₈  ─ ₉≤⇔≡ ₈

─ ₉≤⇔≡₈ ╛ ⅛╠ ─ ⅜№∫

√ │ Ίк⌐╟╡ ╛ ─ ─╙≤⌐

╩ ∆╢⁹₉≤ ⌐ ╘≡™╢⌐ ⅞⌂™⁹↓─╟℮⌂

─⌂™ │ ╒≤╪≥ ╙ ╘≡™⌂™⌐ ⇔™⁹

╣ ⅜ ∆╣┌ ↄ─ ⅜ ∆╢↓≤⌐╟╡ ⅜

∆╢↓≤⅜ ↕╣╢⅜ ∕─╟℮⌂ ≢ ⌐

⌐ ╘╠╣√ ⅜ ╣╢─⅛≤™∫√ ⅜ ↕╣≡™⌂

™⅛╠≢№╢⁹  

    ╕√ │ ─ ═╢≤⅔╡ ה ה

ה ⌐╟∫≡ ⌐ ∆╢ ⅜ ה ≤⌂

╢ ╣⅜№╢⁹↓─╟℮⌂ ⌐ ╩ ∆╢ ─ ─

─ ╩ ⌐ ╘╢ ⅜№╢⁹  
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  ►  

  (▪)  

   ⌐╟╢ ─ │ ₈ ₉─

₈ ה  ה ₉ ─≤⅔╡

⅜ ╘≡ ™ ₈ ₉ ⅜

⌐ ⇔≡™╢ ⅎ┌ ─ ⁹└≤√┘ ⅜

⅝╢≤ ─ ℮∟ │

─ │√∟╕∟ ≤⌂╢ ╣⅜№╢⁹  
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 (▬)  

   ⌐╟╢ ─ │ ₈ ₉

─₈ ה  ה ₉ ─≤⅔╡

⌐╟╢ ─ ⅜ ™ ꜝfi◒ ⅜ ─

⅜№╢ ⅜ ה ⌐ ⇔≡™╢ ⅎ┌

─ ⁹  
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   │ ⅜

↕╣ ≢⅝⌂™ №╢™│ ⌐ ─ ⌐ ⅝ ╕╣

≡⇔╕℮ ╣⅜№╢⁹  

 

  

 

 






































