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   ─  

 

⌐ ∆╢  
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─ ⌐ ∆╢  

  

   ⁸  ⁸  

ה    ⁸ ה  ⁸  

  

כ◑ꜟⱠ◄ה   ☻●ה  ⁸  ⁸  

   ⁸  ⁸  

  

ⱪ ⁸כꜟ◓    ⁸  

   ⁸  ⁸  

 

─ ⌐ ∆╢  

₈ ₉≤™℮⁹ ⅛╠─ ⁸ⱥ▪ꜞfi◓⁹ 

─ ╡⁸ ⌐ ⇔⁸ ה ה ─ ⌐⅔™≡ ╩ ⁹ 

13 ה  ─ ₈ ₉≤™℮⁹ ⌐⅔™≡⁸ ₈ ┘ ☿◐ꜙꜞ♥▫ ⌐ ∆╢ ₉⁸ ₈

─ ⌐ ╢ ₉⁸ ₈ ─ ─√╘─ ┘ ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ₉⁸ ₈ ה ─

₉⁸ ₈ ◘▬◒ꜟ⌐ ╢ ⁸ ┘ ─ ⌐ ∆╢ ₉⌐≈™≡⁸ ₈ ₉≤™℮ ⅛╠ ┘

⌐≈™≡ⱥ▪ꜞfi◓∆╢≤≤╙⌐ ─ ╩ ⁹ 

21  ─ ⌐⅔™≡⁸ ₈ ┼─ ┘∕─√╘─ ₉⁸ ₈ ─ ≤ ₉⌐≈™≡⁸ ⅛╠

┘ ⌐≈™≡ⱥ▪ꜞfi◓∆╢≤≤╙⌐ ─ ╩ ⁹ 

22  ─ ⌐⅔™≡⁸ ₈ ┼─ ┘∕─√╘─ ₉⌐≈™≡⁸ ⅛╠ ┘ ⌐≈™≡ⱥ▪ꜞfi◓∆╢≤≤╙
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⌐ ─ ╩ ⁹ 

25 ה  ─ ⌐⅔™≡⁸ ₈ ─ ─ ─√╘─ ₉⁸ ₈ ≤─ ≤ ⅛╠─ ─ ─√╘─ ₉⁸

10₈ ─ ה ₉⁸ 11₈ ─ ╙╡╩ ╗⁹⁸ ┘ ₉⁸ 12₈ ⁸ ⌂ⱴⱠ☺ⱷfi♩ ─ ₉⌐≈™≡⁸

⅛╠ ┘ ⌐≈™≡ⱥ▪ꜞfi◓∆╢≤≤╙⌐ ─ ╩ ⁹ 

 ─ ⌐⅔™≡⁸ ⌐╟╡ ⌐ ∆╢ ─ ⌐ ∆╢ ⌐≈™≡ ╩ ⁹ 

 ─ ⌐⅔™≡⁸ ⌐╟╡ ⌐ ∆╢ ─ ─ ─ ⌐ ∆╢ ⌐≈™≡ ╩ ⁹ 

 ─ ⌐⅔™≡⁸ ─ ⌐ ∆╢ ⌐≈™≡ ╩ ⁹ 

 

∕─ ⌐ ∆╢  

⌐⌂⇔⁹ 
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⁸ ⁸ ⁸

 

 27

 

28

 

29

 

30

    

       

⌐ ∫√  ⌐ ∆╢ ⌐ ∆≤⅔╡⁸ ─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸

⅛≈ ⌂ ─ ≢₈ ─ ₉⌐ ↑≡ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢√╘⁹ 

 

⌐ ∆╢  

⌐ ∆≤⅔╡⁸ ⁸ ⌐ ⌂ ─ ╛ ⌂ ⌂ ─ ─ ⅜ ╘╠╣≡⅔╡⁸ ≤⇔≡⁸ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ 

ủ₈ ─ ≤ ₉⌐≈™≡│⁸ ™ ⌐⅔™≡ ⅛≈ ⅛╠─ ╙ ™ ⅜⌂↕╣≡™╢╒⅛⁸ ⅜ ⇔√ ╩ ⌐⇔√ⱬfi♅ꜗכ ⅜ ↕╣╢⌂≥ ⅜

⌐ ⌐ ↕╣≡⅔╡⁸ ╩ ⅎ╢ ⁸ ┘ ─ ⁸ ─ ─ ⁸ ─ ≤ ─ ⌐ ⇔≡⁸ ⌐

⌂ ─ ╛ ⌂ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ p108  

ủ₈ ─ ⌐ ╢ ₉⌐≈™≡│⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╘⁸╟╡ ⌐☼כ♬─ ≢⅝╢ ╩ ∆╢⌂≥⁸ ⌐ ↑√ ⁸

⌐ ╢ ⁸ ─ ⌐ ⇔≡⁸ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ p33  

ủ₈ ┼─ ┘∕─√╘─ ₉⌐≈™≡│⁸ ≤ ╩ ⇔√ ≢⁸ ─ ┼─ ╛⁸ ─ ┼ ↕╣╢ ─ ⌐☼כ♬⁸≤⌂

⇔√ ┼─ ⅜ ╦╣≡⅔╡⁸ ┼─ ┘∕─√╘─ ⁸ ⌐ ∆╢ ⌐ ⇔≡⁸ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣

╢⁹ p58  

ủ₈ ─ ─√╘─ ┘ ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ₉⌐≈™≡│⁸◦ⱦ▪▪◒◦♦fi♩ ─ ─☻כⱬ♃כ♦ ה ⌐╟╢ ─ ─ ⌐ ∆╢

╛⁸ ⌐ ™ ╩ ↑╢ ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ╩№→≡⅔╡⁸ ─ ─√╘─ ⁸ ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ⌐ ⇔≡⁸ ⌂ ─ ╛

⌂ ─ ─ ⅜ ╘╠╣╢⁹ p90  

ủ₈ ה ─ ₉⌐≈™≡│⁸HTTR─ ╩ √∆≤≤╙⌐⁸ ⅜ ╦╣√ ⌐╙ ⅜ ⌂ ⌐ ↕╣╢≤™℮ ●☻ ─ ™ ╩ ≢ ╘≡ ∆╢⌂≥⁸

─ ─ ⌐ ↑√ ≤ ─ ─ ╩ ⇔√ ⌂ ⁸ ●☻ ≤↓╣⌐╟╢ ─ ⌐ ⇔≡⁸ ⌂ ─ ╛ ⌂ ─ ─

⅜ ╘╠╣╢⁹ p149  

ủ₈ ◘▬◒ꜟ⌐ ╢ ⁸ ┘ ─ ⌐ ∆╢ ₉⌐≈™≡│⁸ ≢ ╘≡ ⇔√ ╩♃כ♦ ⸗♦ꜟ⌐ ∆╢↓≤≢ ─ ─ ⌐ √∫

≡─ ⅝⌂ ╩ ⇔√↓≤╛⁸ ─ ╣ ─ ─ ╣╛∆↕⌐ ╦╢ ─ ⌐╟╡⁸ ─ ⌂ ⌐ ∆╢ ╩№→√↓≤⌂≥⅛╠⁸ ─ ה ─

⁸ ꜠ⱬꜟ ─ ⌐ ∆╢ ⌐ ⇔≡⁸ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ p170  



4 

 

ủ₈ ─ ─ ─√╘─ ₉⌐≈™≡│⁸╙╪∂╜─♫♩ꜞ►ⱶ ⌐ ∆╢ ≤─ ─ ⌐╟╢♫♩ꜞ►ⱶ ⌐ ↑√ ─ ╛⁸┤→╪─ ─

⌐ ╢ ≤─ ─ ╩ ∂≡⁸ ⌐ ↑√ ⅝⌂ ╩ √⇔≡⅔╡⁸₈╙╪∂╜₉ ⌐ ↑√ ⁸₈┤→╪₉ ⌐ ⇔≡⁸ ⌂ ─ ╛ ⌂

─ ─ ⅜ ╘╠╣╢⁹ p210  

ủ₈ ≤─ ≤ ⅛╠─ ─ ─√╘─ ─ⱶכ◊ⱪfiⱨ□◦ꜞ♥▫ⱪꜝ♇♩ⱨכ○⁸│≡™≈⌐₉ ╛ ◘꜡fi─ ─ ─ ⌐ ↑√ ─ ╛⁸ ⌐ ≠™

√ ⌐⅔↑╢ ⌂ ─ ╖─ ⁸ ─ ╩ ∫≡⅔╡⁸▬ⱡⱬכ◦ꜛfi ⌐ ↑√ ⁸ ─ ⁸ ╛ ─ ─ ⌐ ↑√ ⌐ ⇔≡⁸ ⌂ ─

╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ p223  

ủ₈ ┘ ☿◐ꜙꜞ♥▫ ⌐ ∆╢ ₉⌐≈™≡│⁸↓╣╕≢─ ⌐ ╢ ─ ⌐╟╡⁸ ⌂ ╛ ─ ╩ ⇔√ ≢⁸ ⌂♩ꜝⱩꜟ⌐≈™≡╙ ╩ ⇔≡⅔╡⁸╕

√⁸ ⁸ ⁸IAEA⅜ ∆╢ ⌐⅔↑╢ ⌂ ╩ ≢ ∆╢⌂≥⁸ ☿◐ꜙꜞ♥▫⌐ ∆╢ ╙ ⇔≡ ™ ╩ →≡™╢↓≤⅛

╠⁸ ⌐ ∆╢ ⁸ ☿◐ꜙꜞ♥▫ ⌐ ∆╢ ⌐ ⇔≡⁸ ─ ╩ ╢ ⅜ ╠╣≡™╢≤ ╘╠╣╢⁹ p11)  

 

─ ⌂ ⁸  

ủ 31 ⌐ ∫√ ┼─ │ ≢ ╡≤⌂∫≡™╢⅜⁸ ┼─ ⌐╟╡ ⅜ꜟⱩꜝ♩ה ⌐№╢↓≤╙ ╕ⅎ⁸ ⅝ ⅝ ≤ꜞ☻◒ ╩

™ ≢ ≢⅝╢╟℮ ⌂ ╩ ∆╢═⅝≢№╢⁹ p15  

ủ ה ☿fi♃⁸│≡™≈⌐כ ⌐ │ ⌂™≤⇔⁸ ⌐⅔™≡╙ ─ ⅜ ╠╣√⅜⁸ ⌐≈™≡ ⅝ ⅝ ─ ─╠⅛ꜟכꜙ☺◔☻ ╣⅜ ∂≡™╢√╘⁸ ─

⌐ ╘╢═⅝≢№╢⁹ p38  

ủ ⌐≈™≡│ ⅜ ⇔≡⅝≡™╢√╘⁸ ╩ ≤↕⌂™ ⌐≤≥╕╠∏⁸╟╡ ⌂ ⇔™ ⌐≈™≡╙ ה ⇔≡™ↄ↓≤⅜ ≢№╢⁹ p114  

ủ₈ ₉─ ⌐≈™≡⁸ ⅜ ⇔≈≈№╢⅜⁸ ⅛╠ ╣⅜ ≡⅔╡⁸ ≤ ─ ⁸☼כ♬ RI ⌂≥─ ⌐☼כ♬ ≢⅝╢ ─

≢№╢↓≤╩ ╕ⅎ⁸ ─ ⌐ ↑ ⌂ ╩ ℮ ⅜№╢⁹ p152  

ủ ה ⌐ ⇔≡⁸ ⅛≈ ⌂ ⌐ ⇔≡ ╡ ╗≤≤╙⌐⁸ ─ ⌐≈™≡│⁸ ⌐ ─ ╩ ↕∑⌂™ ≢─ ⌂ ╩ ה ∆╢═⅝≢№╢⁹

p278  

 

∕─  

⌐ ∆╢

─ ⌂  

ủ ∂≡№╠╝╢ ≢ ─ ╩ ⇔╕∏⁸ ╙ ⅎ≈≈─ ┼─ ⅜ ╠╣╢↓≤│ ⇔√™⁹ 

ủ ⌐ ⇔≡│₈ ─ ≤ ₉─ ≢ ⌐ ⌂ ⅜ ╠╣╢╒⅛⁸₈ ─ ⌐ ╢ ₉⁸₈

┼─ ┘∕─√╘─ ₉⁸₈ ─ ─√╘─ ┘ ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ₉⁸₈ ה ─ ₉⁸₈ ◘▬◒ꜟ

⌐ ╢ ⌐ ∆╢ ₉⁸₈ ─ ─ ─√╘─ ₉⁸₈ ≤─ ≤ ⅛╠─ ─ ─√╘─ ₉─™∏╣─ ≢╙ ⌂

╩ →≡™╢⁹↓╣╠─↓≤⅛╠⁸ ─ ≤™℮ ⅛╠│ ↄ ↕╣╢⁹ 

ủJAEA─ ≤⇔≡⁸ ⌐Ᵽꜝfi☻╟ↄ⁸ ⌐ ™꜠ⱬꜟ─ ≤▪►♩◌ⱶ⅜ ↕╣≡™╢⁹ 
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ủ ⌐│ ⅝⌂♩ꜝⱩꜟ⌂ↄ⁸ ╩ ⌐ ╩ ⇔√⁹ ↄ─ ─ ╛ ≤─ ה ≤™∫√ ╩ ™≈≈⁸ ⇔√ ╩ →√↓≤│

ↄ ↕╣╢⁹ 

ủ ─ ה ⁸ ⱴⱠ☺ⱷfi♩⁸ ה ⌂ⱴⱠ☺ⱷfi♩ ─ ⌂≥─ ≢╙⁸ ─ⱪ♇◦כ♄כꜞ─ ⁸ ⌐ ╩ ⇔≡⅔╡⁸ ₁⌂

─ ⅜ ⅜∫≡⅝≡™╢↓≤⅜ ╘╠╣╢⁹ 

─ ⌂  ủ  

≢│⁸ 31 ─ ₈ ◘▬◒ꜟ ╩ ╕ⅎ√ ─ꜟⱩꜝ♩ה ⌐ ↑√ ─ ⌐≈™≡₉⌐ ⇔≡⁸

─ ⇔ ⁸ ─ ─ ⁸ ─ ה ─ ─ ╩ ∂⁸∕╣╠╩ ┼ ∆╢↓≤⌐╟╡ ╩ ∫≡⅝√⁹ ╩⁸

─ ≤ ≠↑⁸ ─ ╩ √ Ⱨ▪꜠ⱦ ꜙכ ─ ⁸ ─ ⌐≈™≡ ⇔√ ⅜ ╣≡™╢↓≤⅜ ≢⅝√↓≤⅛╠⁸ ╩╙∫≡

╩ ≤⇔√⁹  

⌂⅔⁸ 10 ⁸┤→╪⌐⅔™≡ ╩ ╗ ⅜ꜟⱩꜝ♩ה ⇔≡ ⇔√↓≤╩ ↑≡⁸┤→╪╩₈ ₉⌐ ⇔⁸ ⅜ ≤⌂

╡ ≤ ⇔≡⁸┤→╪─ ─ ─ ה ╩ ™⁸ ─ ╩™√∞⅝⌂⅜╠ ⌐⁸ ─ ─ ┘ ─ ╩

™⁸ ⌂ ╩ ∫≡™╢⁹  

⌐≈™≡│⁸ ⌐⅔↑╢ ⅛≈ ⌂ ⅜ ≢№╡⁸ └≤╡─ ⁸ ─ ─ ╩ ╘⁸∕╣╩ ⇔ ↑╢↓≤⅜ ≢№╢⁹

ה ☿◐ꜙꜞ♥▫ │⁸ ⅝ ⅝⁸ ≤ ⇔⁸∕─ ┘ ⌐ ™√™⁹ 

ủ ☿◐ꜙꜞ♥▫ 

≢│⁸ ☿◐ꜙꜞ♥▫⌐ ⇔≡⁸ ─ ╩ ≤⇔≡⁸ PC─ ▪◒☿☻ ┘ ⱷכꜟ ─ ⁸ ☿◐ꜙꜞ♥▫╩ ⇔√♥꜠꞉כ◒

─ ╩ ™≈≈⁸ ⌐ ⇔≡ ⱷכꜟ ┘ eꜝכ♬fi◓⌐╟╢ ☿◐ꜙꜞ♥▫ ╩ ⇔≡™╢⁹  

 ⇔⅛⇔⌂⅜╠⁸ ⌐ ⇔√ ⱷכꜟ ⌐⅔™≡⁸ ⇔√ ─ ⱷכꜟ╩ ⇔√ ≢№∫√↓≤╙№╡⁸ ─ ─ ⌐ ⇔≡ ↄ─

⅜▪◒☿☻∆╢≤™℮ ≤⌂∫√⁹↓─ ╩ ↑≡⁸◦☻♥ⱶ ☿fi♃⁸│כ▪◒☿☻ ─ ⅛∫√ ⌐ ⇔≡ ╩ ™⁸ ⱷכꜟ┼─ ─ ╩ ⇔≡™

╢⁹  

 ⱷכꜟ ─ ─ ה ─ ≢⁸◒ꜝ►♪ ─ ╛ ⌂ ─  ╙ ╘╠╣≡⅔╡⁸ ╙ ☿◐ꜙꜞ♥▫⌐╟╢ ─ ⅜

╕╣╢⁹↓℮⇔√ ⁸♀꜡♩ꜝ☻♩☿◐ꜙꜞ♥▫ ⌐ ≠⅝ ╩ ⇔≡™╢ EDR(Endpoint Detection and Response)♁ⱨ♩►▼▪⌐╟╢ ─Ᵽכ◘╛ ┘

ⱪ꜡◓ꜝⱶ─ ╛ ⌐ ⅎ⁸ ⱷכꜟ ─ ─ ⇔╛ eꜝכ♬fi◓─ ─ ⌐╟╢⁸╟╡ ⌂ ─ ⌐╟∫≡ ─ ☿◐ ꜙꜞ

─כ◦ꜝ♥ꜞ▫♥ ╩ ╡⁸ ─ ☿◐ꜙꜞ♥▫─ ⌐ ╡ ╗↓≤⅜ ≤ ⅎ╢⁹ 

ủ  

≢│⁸ ⌂ ⌐≈™≡⁸ ─ ┘◖☻♩ ─√╘⌐⁸ ⌐╟╢ ≤─ ╩ ╕ⅎ√ ─ ╛ ─ ─ ⅛╠

─♅▼♇◒⁸ ─ ⌐╟╢ ה ⅛╠─♅▼♇◒ ┘ ⌐╟╢ ─ ⁸ ┼─ ⌐╟╢◖☻♩ ─ ⅛╠─♅▼♇◒╩ ℮↓≤

╩ ≤∆╢ ≢─♅▼♇◒ ╩₈ ₉≤ ⇔ ⇔√⁹↓─ ⌐╟╡⁸ ⱪ꜡☿☻─ ─♅▼♇◒ ⅜ ⌐ ↕╣╢↓≤⌐╟∫≡⁸ ─ ⁸
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◖☻♩─ ⁸ ─ ─ ⅛╠─ ⅜ ↕╣╢↓≤⅜ ↕╣╢⁹  

 ↕╣╢ ╛ ⌐╟╢ ─ ╩ ╕ⅎ⁸ ⇔√♅▼♇◒ ─ ╩ ™⁸ ─ ╡ ╛ ─ ⇔╩ ℮↓≤⌐╟╢ ─

⌂ ⅜ ≤ ⅎ╢⁹ 

ủ ┘ ⌐ ╢  

≢│⁸ ⌐ ⇔√ ╩ ↑⁸ ⌐₈ ─●▬♪ꜝ▬fi₉╩ ⇔⁸ ─ ה ⌐ ∂√ ⌐╟╢ ─ ╩ ⌐

⇔√⁹⇔⅛⇔⌂⅜╠⁸ ↑─ ╩ ─ ⌐ ⌡╢⌂≥⁸ ⌐ ╢ ─ ⌐ ⌂ ⅜№∫√√╘⁸ 10 ⌐ ⌐╟╢

┘▬fi♃כⱠ♇♩◘▬♩≢─ ≤™℮ ⅜ ⇔√⁹ ─ ≢│⁸ ─ ⅜ ⌂ ≢ ↕╣≡⅔╡⁸ ─ ─ ╛ ─ ⅜ ⌂

╕╕⌐ ⅜ ╦╣√⁹↓─ ⌐ ⇔≡│⁸ ⌐ ⇔≡⁸ ⌂ ╩ ℮√╘⌐ ≤⌂╢ ╩ ⌐ ∆╢⌂≥⁸ ⌂ ─ ⌐╟╢ ─ ⅜ ╘

╠╣╢⁹  

⌂⅔⁸↓℮⇔√ ─ ™ ─ │⁸ ─ ╛ ╩ ⇔√ ≢ ™⁸ ⌐ ⌂ ╩⅛↑∏⁸ ─ ╛◖☻♩╩ ∆╢

√╘⌐╙⁸ ⌂ │ √⌂™╟℮⌐∆═⅝≤ ⅎ╢⁹╕√⁸ ≢ ⅜ ≤⌂∫√ ⌐│⁸ ╛⅛⌐ ┼─ ╛ ╩ ℮⌂≥⁸ ─ ┘ ⌐

∂√ ⌂ ╩ ≡ ⌂ ╩ ™⁸ ⅛╠ ─ ╩ ∆╢╟℮⌐ ⅜↑≡⁸ ─ ╛ ⌂ ╩ ™√™⁹ 

ủ ┘  

│⁸ ⌐ ≠⅝ ╩ ⇔≈≈ ╩ ™⁸ ⅛≈ ⌂ ┘ ⅛╠⌂╢ ─Ⱶ♇◦ꜛfi╩ ⅛≈ ⌐ √∆√╘⌐ ┘ ∆╢

≢№╡⁸ꜞ☻◒╩ ™ ⇔⁸ ⅜ ≤⌂∫≡∕╣⌐ ∆╢ ≤⇔≡ ⌂ⱴⱠ☺ⱷfi♩⌐ ⅛≈ ⌂ ≢№╢⁹ ≢⁸ │⁸ ⌐╟╡ ⌐ ⁸

┘ ↕╣⁸∕─ ⌂ ┘ ⅜ ↕╣╢ ⅜№╢⁹  

 ≢│⁸ ⌐╟╡ ─ ⅛╠ ╩ ↕∑≡ ╩ ⇔√⁹ │⁸ ─ ≤⇔≡⁸ ⅛╠ ⇔≡™√ ─ ⱴכ♥

⌐ ⅎ⁸ ─ꜞ☻◒⌐ ∆╢ ─ ─ ╩ ⇔≡ꜞ☻◒─ ─ ⌐ →⁸ ─ꜞ☻◒ⱴⱠ☺ⱷfi♩ ⌐⅔↑╢ PDCA ◘▬◒ꜟ─⸗♬♃ꜞfi◓ ╩

⇔⁸ ─ ⌂ ┘ ╩ ∆╢↓≤≤⇔≡™╢⁹  

⁸ ─ ┘ ─ ⌐ ╢ ⅛╠ ╕≢─ ⱨ꜡כ╛ ⱪ꜡☿☻⌐⅔↑╢ ≢─♅▼♇◒ ₈ ₉ ⌂≥⁸

⌂ ⌐ ⇔≡│⁸ ≢─ ⌐│ ─ ⅜№╢√╘⁸ ⌂ ⅛╠─ ─ ⅜ ≤ ⅎ╢⁹⇔√⅜∫≡⁸ ─ ╩ ≤⇔≡ ∆╢

⌐ ⅎ⁸↓℮⇔√ ⌂ ─ ⌐≈™≡╙ ⌐╟╢ ⁸ ┘ ⅜ ≤ ⅎ╢⁹  

⌂⅔⁸ 12 ⌐ ↕╣√₈ ⇔♃☻◒ⱨ◊⁸╡╟⌐₉☻כ ─ ה ⌂ ⌐ ↑⁸ ─ ⇔⁸ ⌂╢ IT ─ ⅜ ╠╣╢↓≤

≤⌂∫≡™╢⁹ ╠╣√ ≢ ╩ ⌐ ∆╢√╘⌐│⁸ ↕╣╢ ─ DX ⌐ ℮ ◦☻♥ⱶ─ ─ ⌐⁸CAAT Computer Assisted Audit 

Techniques ─ ╙ ⌐ ╣╢═ↄ ⌐ ∆╢↓≤⅜ ╕╣╢⁹ 

ủ►◒ꜝ▬♫  

♫▬ꜝ◒►ה▪◦꜡⁸│≢ ─ ╩ ↑⁸►◒ꜝ▬♫─ ⌐≈™≡─ ╩ⱱכⱶⱭכ☺⌐ ⇔⁸ ↑─ ╩ ∫≡™╢⁹ ─ ╩ ⅛⇔

√♃▬ⱶꜞכ⌂ │⁸ ┼─ ≤ ─ ╩ ∆ ⅜№╡⁸ ⌐ ╡ ╗═⅝╙─≤ ⅎ╢⁹  

⁸ IAEA ╩ ∂√ ─ ⁸꜡◦▪─ ≤─ ⁸ ─ ⌐ ⌐ ╦╢ ⌐≈™≡│⁸ ─ ≤─ ╩ ⌐
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∫≡ ⌐ ∆╢↓≤⅜ ╘╠╣╢⁹ 

β │ ─≤⅔╡≤∆╢⁹₈ ─ ─ ⌐ ∆╢ 27 6 30 ⁸ 29 4 1 ⁸ ₈ ₉≤∆╢ ₉p28  

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸ ⅛≈ ⌂ ─ ≢₈ ─ ₉⌐ ↑≡ ⌐ ⌂

─ ╛ ⌂ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸ ⅛≈ ⌂ ─ ≢₈ ─ ₉⌐ ↑≡ ⌂ ─

╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉⌐ ↑≡ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣⁸

⌂ ⅜⌂↕╣≡™╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉ │₈ ⁸ ⅛≈ ⌂ ₉⌐ ↑≡╟╡ ─

⁸ ⅜ ↕╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉ │₈ ⁸ ⅛≈ ⌂ ₉⌐ ↑≡ ⌂

⇔╩ ╘ ─ ⁸ ╩ ╘╢⁹  
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Ї 

 

 

   

Ї 

 

 

27

 

28

 

29

 

30

   

 

 

  

27

 

28

 

29

 

30

   

 

 

з ─ ─ ∕─ ─ ─ ─ ⌐ ∆╢   и ─ ⌐ ∆╢   

 

─ ⌐ ╢

 

         

  10 ─ ה  

       10  

┼─ ┘∕─√

╘─  
         

 й ─ ⌐ ∆╢  

 11 ─ ╙╡╩

╗⁹⁸ ┘

 

       11  

─ ─

√╘─ ┘

ה ☿◐ꜙꜞ♥▫⌐

∆╢  

         

 к ∕─ ─  

 ┘ ☿◐ꜙꜞ♥

▫ ⌐ ∆╢           

─

≤  
         

 12 ⁸ ⌂ⱴⱠ☺ⱷ

fi♩ ─  
       12  

ה ─

 
         

   

◘▬◒ꜟ⌐ ╢

⁸ ┘

─ ⌐ ∆

╢  
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─

─ ─√╘─

 

      

 

≤─ ≤

⅛╠─ ─ ─√

╘─  

         

 

β  ╩₈ ₉≤ ⇔≡™╢ ⌐≈™≡│⁸ ─ ⌐₈ủ₉╩ ∆⁹ 

β  ╩₈ ₉≤ ⇔≡™╢ ⌐≈™≡│⁸ ⌐ ╩ ↄ⁹ 

β  ─ ≤⇔√ ⌐≈™≡│⁸ ─ ⌐₈ ₉╩ ∆⁹ 

β  ₈ No.₉ ⌐│⁸ ─ No.╩ ⁹ 

β  │ ─≤⅔╡≤∆╢⁹ 

ₒ ⌐ ╢ ┘ з ₓ p24 25  

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸ ⅛≈ ⌂ ─ ≢₈ ─ ₉⌐ ↑≡ ⌐ ⌂

─ ╛ ⌂ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸ ⅛≈ ⌂ ─ ≢₈ ─ ₉⌐ ↑≡ ⌂

─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉⌐ ↑≡ ─ ╛ ⌂ ─ ─ ⅜ ╘╠

╣⁸ ⌂ ⅜⌂↕╣≡™╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉ │₈ ⁸ ⅛≈ ⌂ ₉⌐ ↑≡╟╡

─ ⁸ ⅜ ↕╣╢⁹ 

─ ה ⁸ ⌐ ╠⇔⁸ ─ ⌐╟╢ ⁸ ⌐≈™≡ ╩ ╕ⅎ≡ ⌐ ⇔√ ⁸₈ ─ ₉ │₈ ⁸ ⅛≈ ⌂ ₉⌐ ↑≡ ⌂

⇔╩ ╘ ─ ⁸ ⅜ ╘╠╣╢⁹ 

 

ₒ ⌐ ╢ ┘ и ₓ p25  

─ ⌐╟╡⁸ ⌐⅔↑╢ ─ ╩ ┘ ⌐ ╢ ⌂ ⅜ ╠╣≡™╢≤ ╘╠╣╢ ⌐⅔™≡│ │ ─ 120 ≢⁸⅛≈ ⌐ ⌂

⅜ ╠╣≡™╢≤ ╘╠╣╢ ⁹ 

─ ⌐╟╡⁸ ⌐⅔↑╢ ─ ╩ ╢ ⅜ ╠╣≡™╢≤ ╘╠╣╢ ⌐⅔™≡│ │ ─ 120 ≤∆╢⁹⁹ 

⌐⅔↑╢ ─ ╩ ⇔≡™╢≤ ╘╠╣╢ ⌐⅔™≡│ │ ─ 100 120 ⁹ 

⌐⅔↑╢ ─ ╩ ∫≡⅔╡⁸ ╩ ∆╢ ⌐⅔™≡│ │ ─ 80 100 ⁹ 

⌐⅔↑╢ ─ ╩ ∫≡⅔╡⁸ ─ ╩ ╘√ ⌂ ╩ ╘╢ ⌐⅔™≡│ │ ─ 80 ⁸ │ ⅜ ─ ∕─ ─ ⌂ ╩ ∏╢↓

≤╩ ∏╢ ⅜№╢≤ ╘√ ⁹ 
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⌂⅔⁸₈ ─ ⌐ ∆╢ ₉ ┘₈∕─ ⌐ ∆╢ ₉─℮∟⁸ ⌐ ∆╢ ⁸ ⌂ ⌐ ≠⅝ ∑↨╢╩ ⌂™ ╛⁸ ─ ╩ √∆↓≤╩ ≤⇔≡™╢ ⌂≥⁸ ╩

⌐ ⇔ ™ ⌐│⁸ ─ ≢ ─ ⌐ ≡│╘╢↓≤╙ ≤∆╢⁹ 

 

╩ ↄ ⇔√ ⌐≈™≡⁸ ─ ╩ √⇔≡™╢⁹ 

─ ╩ √⇔≡™╢ ₈ ₉⌐ ∆╢ ╩ ↄ⁹⁹ 

─ ╩ √⇔≡™⌂™ ₈ ₉⌐ ∆╢ ╩ ↄ⁹⁹ 

─ ╩ √⇔≡⅔╠∏⁸ ⅜ ─ ∕─ ─ ⌂ ╩ ∏╢↓≤╩ ∏╢ ⅜№╢≤ ╘√ ╩ ╗⁸ ⌂ ─ ⇔⅜ ⁹ 
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   ─ ⌐ ∆╢ ⁸ ─ ⌐ ∆╢ ┘∕─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No.  ┘ ☿◐ꜙꜞ♥▫ ⌐ ∆╢  

─ ⁸   ∆╢ ה ꜠

ⱦꜙכ 

꜠ⱦꜙכ  

 0315 

 

⌂  ♃כ♦

 ≤⌂╢

 

 

 

27  28  29  30      

╕≢─

⁸ ⌂  

⁸

⁸

≢─  

 

2.2  

 

1.6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

; ( ╗)  
β  

 

 

; ( ╗)  
β  

 

 

1.0          

─⸗♬

♃ꜞfi◓  

╩

⇔⁸∕─ ⌐╟

╡  

─

⅛╠⁸ 26

≤ ≤

 

─

⁸ 27

⅛╠ ≤

 

─

⁸ 28

⅛╠ ≤

 

JANSI⌐╟╢

(▪fi◔כ

♩)╩  

JANSI▪fi◔כ

♩ ─ β  
⁹ ─ ╩

 

JANSI⌐╟╢

(▪fi◔כ♩)

╩  

 

─ꜟⱩꜝ♩ה

 

2.0          

2.2   

ꜟⱩכ◔ה

─ →  

 

Ⱶ◗ה ─  

ה ⱪꜝ◓─

→  

 

 

 

 

 

ה  

UPSה  

כꜞ♥♇Ᵽה

  

 

ה  

 

ה  

ה  

      

ה  

 

─♩fi☿fi◖ה

→  

 

β 4.8

═ 222  

 

═ 658  

 

═ 209  

 

═ 590  

 

═ 240  

 

═ 103  

 

═ 87  

 

═ 34  
 

≢─  

PP β  

0.4  

PP  

 

PP  

 

PP  

 

PP  

 

PP  

 

PP  

 
β  

 

PP  

 
β  

 

 

≢

─  

⌂ β  

 

⌂  

 

⌂  

 

⌂  

 

⌂  

 

⌂  

 

⌂  

 

⌂  

 

─

╩ ⌐ ≠⅝

IAEA ⌐

⌂⇔  

☿◐ꜙꜞ♥▫

─⸗♬♃ꜞ

fi◓

─  

26  

☿◐ꜙꜞ♥▫

45  

☿◐ꜙꜞ♥▫

58  

☿◐ꜙꜞ♥▫

82  

☿◐ꜙꜞ♥▫

84  

☿◐ꜙꜞ♥▫

87  

☿◐ꜙꜞ♥▫

99  

☿◐ꜙꜞ♥▫

99  

☿◐ꜙꜞ♥▫

99  
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β ⌐≈™≡│⁸ ╩ ≤∆╢⁹ 

β  

β IAEA ⅛╠─   

β 30 ⌐ ⇔√ JANSI ─▪fi◔⁸│♩כ▪fi◔כ♩─ ┘ ⅜ ⌂╢√╘ 29 ≤─ ⅜≢⅝⌂⅛∫√⁹ 

β ╩ ∆╢ ─  
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂  
─ ה  

⌐╟╢  
⌂   

ₐ ⌂ ≤

ₑ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

з ╩ ≤⇔√ ⌐ ∆╢ ╩ ∆╢√╘≤╢═⅝  

⌐ ⅝ ⅝⁸ ◖꜡♫►▬ꜟ☻ ╩ ⇔≡ ╩ ⇔√⁹ ⌐⅔™≡╙

┘ ☿◐ꜙꜞ♥▫⌐ ╢ ╩ ≢⅝╢╟℮⁸ ─ ⁸ ─ꜞ☻♩ ⁸ ─

─ ⁸ ≤─ ⁸ ⌐ ∆╢ ה ─ ╩ ⇔√⁹∕─ ⁸

┘ ☿◐ꜙꜞ♥▫ ⌐ ╢ ┼─ │⌂⅛∫√⁹ 

 

⌐ ∆╢   

30 ⌐ ⇔√ ◘▬◒ꜟ ₈ ◘ ₉≤™℮⁹ ⱪꜟ♩♬►ⱶ

₈Pu- ₉≤™℮⁹ ─ ⌐⅔↑╢ ₈ ◘ Pu- ₉≤™℮⁹ ⌐╟╡ ↕╣√

⌐ ≠ↄ ⌐≈™≡⁸ ╩ ™⁸ ⱴⱠ☺ⱷfi♩꜠ⱦꜙכ ₈ MR₉≤™℮⁹ ≢

≢№╢ ⇔√⁹ ≤⇔≡│⁸ ╡≤∆╢⅜⁸ ─ ה ╩ ™⁸

⌂ ╩ ╢↓≤≤∆╢⁹ 

⌂⅔⁸ ┤→╪ ₈a ┤→╪ ₉e≤™℮⁹ ⌐⅔™≡⁸ⱥꜙכⱴfi◄ꜝכ⌐ ∆╢ Ⱪꜝ♩ה

ꜟ⅜ ⇔≡ ⇔√↓≤⅛╠⁸┤→╪╩₈ ₉⌐ ⇔≡ ╩ ╘≡™╢≤↓╤≢№╢⁹ 

 

ủ ┼─   

31 ⁸ ⅛╠₈ ◘▬◒ꜟ ╩ ╕ⅎ√ Ⱪꜝ♩ה

ꜟ─ ⌐ ↑√ ─ ⌐≈™≡ ₉╩ ⇔√⁹↓╣⌐ ⇔≡⁸ │⁸ ─ ─ ╩

⅛∑≡™⌂™↓≤⌐ ∆╢ ⌂ ─ ™ ⇔ ┘ ⌐≈™≡ ╩ ℮≤≤╙⌐⁸ ⅛╠ ─

≢ ╩ ↑√⁹ ⌐≈™≡│⁸ ─ ⱶכ♅ 14 31 ⌐⅔™≡⁸

₈ ⌐⅔↑╢ ꜟⱩꜝ♩ה ⌐ ↑√ ₉≤⇔≡ ⇔√⁹ 

⌐ ≠⅝ ⅜ ⇔√ ─ 13 ─ ⌐≈™≡⁸ ≢│⁸ ⌐ ⌂

─ ╩ ⇔⁸ ⅛╠ ⌂ ⌐ ⇔≡™╢⁹↓─ ⁸ ⌐ √∫≡─ ⌐≈™≡│⁸

⁸ ⁸ ─ ≢ ╩ ⇔⁸ ⌐ⱨ◊꜡⁸⌐╙≥≥╢∆כ ╙ ⇔

 

ₒ ─ ₓ 

з ╩ ≤⇔√

⌐ ∆╢ ╩ ∆

╢√╘≤╢═⅝  

 

⌐ ∆╢

ₒ ₈ ₉x   

MR ─ ⌐

∆╢ ╩ ⌐ ≠⅝

⌐ ∆╢≤≤╙⌐⁸

⌐ ⇔√ ◘

Pu- ⌐ ╢

┘ ┼

─ ⌐ ≠ↄ ╩

⇔⁸∕─ ╩ ∫

√⁹ 

⌐ ╢

⌐ ≠⅝⁸ ╩

≤⇔√ ╩ ⇔⁸

MR ╩ ∂≡ ⌂

╩ ╘⁸

⌐⅔™≡

⁸

  

⌐ ∫√  

⌐ ∆≤⅔╡⁸

─ ⌐╟╡⁸

⌐⅔↑╢ ─

╩ ╢ ⅜ ╠╣≡™╢

≤ ╘╠╣╢√╘⁹ 

 

⌐ ∆╢  

ủ ⌐ ╢

⌐ ≠⅝⁸ ╩

≤⇔√ ≤ ⌂

╩ ╘⁸ ⌐

⅝ ™≡⁸

⌐⅔™≡

⁸ ╩ ∆╢

⁸ ─

⌐⅔↑╢ ╩

⇔≡⅔╡⁸

⌐⅔↑╢ ─ ╩

╢ ⅜ ╠╣≡™╢≤

╘╠╣╢⁹ 

ủ ⌐ ≠ↄ

╩ ∆╢⌂≥⁸↓╣
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≡ ╡ ╗⌐ √∫≡─ ╩ ⇔⁸ ╩ ∫√⁹ ⌐⅔™≡│⁸ ≢ ≡─ ─ ⅜ ⇔

√↓≤⅛╠⁸ ─ ≥⅔╡⁸ ─ ≤ ≠↑≡ ╡ ╪∞⁹ 

ₒ ⌐ ≠⅝ ⅜ ⇔√ 13 ─ ₓ 

ᵑ ─ ⇔ ⁸ ─ ─  

ᵒ ─ ה ─  

ᵓ ה ⌐ ∆╢ ╖─  

ᵔ ≤ ─ ⇔√ⱴⱠ☺ⱷfi♩─  

ᵕ ⌐ ╢ ─ ≤  

ᵖ ⱪ꜡◓ꜝⱶ ₈CAP₉≤™℮⁹ ─ ≤  

ᵗ ─ ≤  

ᵘ ─ ≤  

ᵙ ⌐ ∆╢ ─ ⇔≤ ⌂ ─  

ᵚ ⌐ ∆╢ ─  

ᵛ ≤─ ⌐╟╢ ─  

ᵜ ₈ ⱪ꜡☺▼◒♩₉─  

ᵝ ⌂ ─ ╛⁸ ─☻ꜞⱶ ─  

↓╣╠⌐≈™≡│⁸ ╩ ∆╢√╘⁸ √⌐ ⇔√ Ⱨ▪꜠ⱦꜙכ─ ╖╩ ⇔⁸ ⌐⅔™≡

─ ╩ ∆╢≤≤╙⌐⁸ ─ ה ╩ ╗ ╩ ⌐⁸ ⌐≈™≡⁸ ⇔√

⅜ ╣≡™╢⅛⁸ ⅜ ≢№∫√⅛ ─ ≢▪fi◔כ♩⌐╟╢ ╩ ⇔√⁹ 

⌂⅔⁸ ה ☿◐ꜙꜞ♥▫ ₈ ₉≤™℮⁹ │⁸◦♬▪▪♪Ᵽ▬◙כ ꜞ☻◒⁸

┘ ╩ ≤∆╢ ⁹ ₈SA₉≤™℮⁹ ≤ ⌐⁸ Ⱨ▪꜠ⱦꜙכ⌐╟╡ ─ ≢⁸

⌐ ≠⅝ ⅜ ⇔√ ⌐ ∆╢ ─ ╩ ⇔√⁹ 

∕─ ⁸ ≤⇔≡ ⅜ ⇔√ ⌐≈™≡⁸ ─ ⅜ ≢⅝⁸ ⇔√ ⅜ ╣

≡™╢↓≤⅛╠⁸ ⅜ ≢№∫√≤ ⇔√⁹ 

ה ≢ ─ ╖⅜ ↕╣ ─ ╩ ╕ⅎ√ ⅜ ╠╣√↓≤⁹ 

ה Ⱨ▪꜠ⱦꜙכ─ ╖╩ ⇔⁸ Ⱨ▪꜠ⱦꜙכ╩ ∆╢↓≤≢ ╩ ה ⇔⁸ ⌂

╩ ╢↓≤⅜≢⅝╢↓≤⅜ ≢⅝√↓≤⁹ 

╢╟⌐♩כ◔fi▪ה ─ ⁸ ─ ⌐≈™≡│⁸ ─ ⅜№╢╙──⁸ ⌐ ⅜№∫√≤

™℮ ≢№∫√↓≤⁹ 

╩ ∆╢

⁸

─ ⌐⅔↑╢

╙

╩ ⇔√⁹ 

─ ה

⌐≈™≡⁸ ─

┘

⁸ ⁸

↑ ─ ╩ ⌐

⇔⁸ ↕╣√ ♩ה

ꜝⱩꜟ│ 25 30

40 ⁸ 29 ⁸

29 ≤⁸

30 ⅛╠─ ╩

∆╢≤≤╙⌐⁸

─ │ ⌐

⅝ ⅝⌂⅛∫√⁹ │

⁸

│ 34

87 ≢≥∟╠╙ ╟╡

⇔√⁹ 10

⁸₈┤→╪₉⌐⅔™≡⁸

─ ╛

⁸ ⅜ ⇔≡ ⇔

√↓≤⅛╠⁸₈┤→╪₉╩₈

₉⌐

⇔⁸ ─ ╩ ™⁸

╩ ╢↓≤≤⇔≡

╕≢─ ⌐ ╢

─ ⅜ ⇔≡⅝≡⅔

╡⁸ ⌂ ╛ ─

⅜ ↕╣⁸⅛≈⁸ ⌂

─ꜟⱩꜝ♩ה ⌐≈

™≡╙ 29 ╩Ⱨכ◒

≤⇔≡ ╩ ↑≡™

╢⁹╕√⁸

┤→╪⌐⅔™≡♩ꜝⱩꜟ⅜

⇔√ ⌐╙⁸ ╛⅛⌐

₈ ₉⌐

⇔≡ ─ ⁸

╩ ╢⌂≥⁸

⌂♩ꜝⱩꜟ⌐ ⇔≡╙

⌐ ↑√ ⌂ ⅜

↕╣≡⅔╡⁸

⌐⅔↑╢ ─ ╩

╢ ⅜ ╠╣≡™╢≤

╘╠╣╢⁹ 

 

☿◐ꜙꜞ♥▫⌐ ∆╢

 

ủ ⁸

⁸

IAEA⅜ ∆╢

⌐⅔↑╢ ⌂

╩ ≢ ⁸ ⇔

√⁹ ─ ⌂

⌐ ╢ ⌐≈™≡⁸
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ₒ ₓ 

ה ╩ ≤⇔√

╩ ™⁸

⌐ ╘≡™╢⅛⁹ 

 

ₒ ₓ 

ה ⁸

─

 

ה ⱴⱠ☺ⱷfi♩꜠

ⱦꜙכ─

 

 

ₒ ₓ 

ה ⁸

≢─ ⸗♬

♃ꜞfi◓  

 

 

 

 

 

 

 

─ ╩ ╕ⅎ⁸ ≤⇔≡│⁸ ╡≤∆╢⅜⁸ ╙ √⌐ ⇔√ ⌐╟╢

─ ⱴⱠ☺ⱷfi♩○Ⱪ◙ⱬכ◦ꜛfi ₈MO₉≤™℮⁹ ╛ Ⱨ▪꜠ⱦꜙכ ─ ╩

⇔≡⁸ ─ ─ ה ╩ ™⁸ ⌂ ╩ ╢⁹ 

↓╣╕≢─ ─ ┘ ⌐≈™≡│⁸ MR⌐⅔™≡ ⇔√ ─ MR

11 10 ⁸ ─ MR ⁹ 

 

( ) ⌐ ╢ ⌐ ≠ↄ ─ ≤ ⌂  

MR⌐⅔™≡₈ ⌐ ╢ ₉ ┘₈ ₉╩

∆ ⅜⌂™↓≤⅜ ⇔√√╘⁸ ╩ ≤∆╢ ─ ⁸ ≤ ─ ─ ╩ ╘⁸↓╣

╠╩ ╕ⅎ√ ⁸ ⌐ ≠⅝ ⌐ ╢ ╩ ⇔√⁹ 

ה ⌐ ╢  

ה  

ה  

⌐⅔™≡│⁸ ⌐ ╢ ⁸ MR⌐⅔↑╢ ╩ ╕ⅎ⁸ ⁸

╩ ⇔≡ ∆═⅝ ─꜠ⱬꜟ╩ ╘⁸ ⱴⱠ☺ⱷfi♩ ╩ ⇔√⁹╕√⁸ ≤ ≤─

⁸ ⌐ ∆╢ ⁸ ─ ╩ ╕ⅎ⁸ ⌐ ∆╢ ⅝─꜠ⱬꜟ╩ →╢⌂≥─

─ ╖⌐ ∂√ ⌐ ⇔≡ ⇔⁸ ╩ ה ─ MR⌐⅔™≡ ⌐

⇔√⁹ 

 

ủ MR  

─ ⌐ ╢ 15─ ⌐ ≠ↄ ≤⇔≡⁸ ⌐ ╢ ⌐ ≠⅝⁸ ⌐

⅔™≡ ╩ ╘≡ ⇔√⁹∕─ ╛ ╩ MR⌐≡ ⇔⁸ ╛ ┼─ ⌐ ∆╢

╩ ™⁸ ─ ╩ ⇔√⁹ 

ה ─ MR 11  

─ MR≢│⁸ ─ MR─ ≢№╢♩ꜝⱩꜟ♀꜡╩ ⇔√ ⁸

⌐ ≠ↄ ⌐ ╢ ⁸ ─ ╩ ↑√ ⁸ ─ ⌐ ↑√

╩ ⇔√⁹╕√⁸ ⌐⅔↑╢ ─ ה ┼─ ┘ ⌂ ה ┘⌐∕─ ─

┘ ─ ה ⌐ ∆╢ ─ ┘ ⌐ ╢ ─ ⁸ ─ ╩

╗⁹ ╩ ⇔⁸ ⌐ ↑√ ╩ ⇔√⁹ ⌂ │ ─≤⅔╡≢№╢⁹ 

™╢⁹ 

─

⌐≈™≡│⁸HTTR─

⌐ ↑≡⁸ ⌂

╩ ⇔⁸

─

26 ╩╙∫≡ ╩ ⁸

100 ⌐≡ ℮ ─

╩ ∆╢√╘─

─ ╩╙∫≡

─ ⅜ ⇔

√ ⌐⅔↑╢ HTTR

≤ ⁹╕√⁸

╩ ⇔≡⁸

─ ╩

⌐ ℮≤≤╙⌐⁸

─

≤─ ⌂

╩ ∂≡⁸ ─

⌐≈™≡ ה ╩

™⁸ ╩ ⇔√⁹ 

⅛╠

≤⌂∫√

⌐≈™≡│⁸

≢─

─ⱨꜞכ▪◒☿☻⌐╟╢

⌐⅔™≡⁸QMS

⁸ ה

⌐≈™≡ ╩ ↑╢⌂

╛ IAEA⅛╠╙ ™

╩ ↑⁸ ─

≤⇔≡ IAEA─

┼─ ╩ ∂≡

╛ ⌂

⌐╙ ⇔≡⅔╡⁸

⌐⅔↑╢ ─

╩ ╢ ⅜ ╠╣≡™

╢≤ ╘╠╣╢⁹ 

ủ ─ ⌐ ⇔≡

☿◐ꜙꜞ♥▫⌐ ∆╢

╩ ⇔⁸ ☿◐ꜙꜞ♥▫

│ ≢№╢≤─ ╩

99 ≤ ™꜠ⱬꜟ≢ ∆

╢↓≤≢⁸ ≤⇔≡

─ ™☿◐ꜙꜞ♥▫ ╩

⇔≡⅔╡⁸

⌐⅔↑╢ ─ ╩

╢ ⅜ ╠╣≡™╢≤

╘╠╣╢⁹ 

 

─  

ủ 31 ⌐ ∫√

┼─ │

≢ ╡≤⌂∫≡™

╢⅜⁸ ┼─

⌐╟╡ ⅜ꜟⱩꜝ♩ה

⌐№╢↓≤╙ ╕

ⅎ⁸ ⅝ ⅝
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- ─ │⁸ ─ MR≢─ ╩ ∆╢↓≤≤⇔⁸₈♩ꜝⱩꜟ♀꜡₉

╩ ⇔√ ⌐ ╡ ╗↓≤⁹ 

- ⱪ꜡☿☻╩ ↄ⁹ ┘ ─ │⁸ ⌐⁸ ⌐ ↕╣√

⌐ ≠ↄ ⌐≈™≡⁸ ⅛ ─ ≤ ≠↑⁸ ⌐ ╢ ╩ ⇔⁸ ⇔≡™√

─ ╩ ∆╢↓≤⁹ 

- ─ │⁸ ⌐ ⇔≡⁸ ─ ⌐≈™≡⁸ ה ☿◐ꜙ

ꜞ♥▫ ⅛╠─ ─☻כⱬ♃כ♦─ ⁸ ╩ ╕ⅎ√ ⁸ ꜞ☻♩┼

─ ╩ ╕ⅎ≡⁸ ─ ™╙─⅛╠ ⌐ ╩ ⇔⁸ ─ ⌐ ╘╢↓≤⁹ 

- ⱪ꜡☿☻⁸ ⱪ꜡☿☻╩ ↄ⁹ ┘ ─ │⁸ ─ ⌐≈™≡⁸ ⅝

⅝ ⌂ ⌐ ╘╢↓≤⁹ 

- ─ │⁸ ≢ ⇔√ ─ ╛ ─ │ ⌂ ⌐ ↑≡⁸

ה ⅜ ⅛╩ ╘≡ ─ ╩ ⇔⁸ ⌐ ∂≡ ╛ ─ ╩ ∆⌂≥⁸

─ ⌐≈™≡ ⌂ ⌐ ╘╢↓≤⁹ 

ה - ☿◐ꜙꜞ♥▫ │⁸ ┘ ☿◐ꜙꜞ♥▫ ⌐ ╢●Ᵽ♫fi☻─ ≤ ─ ה

╩ ⌐⁸ ⌐ ╩ ⇔≡™╢ ה ☿◐ꜙꜞ♥▫ ─ ╩ ⌐

∆╢↓≤⁹ 

ה ─ MR  

─ MR≢│⁸ ┘ ─ ⅛╠─ ╩ ╕ⅎ√ ─

⁸ │ ⁸ ┘ ⌂⇔ ⁸

⌐ ≠ↄ ⌐ ╢ ⁸ ─ ⁸ ⌐ ∆╢ ─ ⁸ ⌐

⇔√ ꜟⱩꜝ♩ה ─ ⁸ ⌂ ╩ ⇔≡ ╩ ⇔√⁹∕─ ⁸ ≢│

─ ╩ ⌐ ≠⅝ ⌐ ⇔⁸ ⅜⅔⅔╗⌡ ⇔√↓≤╩ ≢⅝√⁹╕√⁸

⅛╠ ╕≢─ ⌐╦√∫≡ ⇔≡⅝√ ⌐ ≠ↄ ⌐≈™≡│⁸ ─ ⅜

╠╣╢≤≤╙⌐⁸∕─ ⌐ ⅜ ⅝⌂ │ꜟⱩꜝ♩ה ⇔≡⅔╠∏⁸↓↓ ≢ │

⌐№╢↓≤⅛╠⁸ ⌂ ≢№∫√↓≤╩ ≢⅝√⁹ ≢⁸ 10 ⁸₈┤→╪₉⌐⅔™≡⁸

⅜ꜟⱩꜝ♩ה ⇔⁸₈┤→╪₉╩ ≤⇔≡ ⇔√↓≤╩ ╕ⅎ⁸₈┤→╪₉─ ╩ ╠─

⌐ ⅝ ⅎ≡ ⌐ ╡ ╗ ⅛╠⁸ ⌐ ⇔≡ ─ ⌐≈™≡ ╩ ⇔√⁹ 

- ─ │⁸ ⌐ ⅝ ⅝⁸ ⅜ ≤⌂∫≡₈♩ꜝⱩꜟ♀꜡₉╩ ⇔√ ⌐

╡ ╗↓≤⁹ 

≥ ⅝ ⅝ ⌐ ⇔≡

™╢⁹ ⌐≈™

≡⁸ ╩ ⅎ√

⌐╟╡⁸ ─

⌐╟╢ ╩ ∆

╢↓≤⌐ ⇔≡™╢⁹ 

↓─╟℮⌐⁸ ⌐

∆╢ ⌐≈™≡│⁸ ◘

Pu- ┘

⌐╟╡⁸

⌐ ⇔√ ₁⌂

⁸ ╖─ ↄ⅜ ⇔≈

≈№╡⁸ ╩ ∫√

⁸ ⇔√ ⅜

╣≡™╢↓≤⅛╠⁸ ⅜

≢№∫√≤ ⇔√⁹

─ꜟⱩꜝ♩ה ╙

╩ ∆╢≤≤╙⌐⁸

⌐ ⅝ ⅝⁸

─ │⌂ↄ⁸

╛ ≢─

⁸ ⌐╟╢

╙ ╩ ⇔≡™╢↓≤

⅛╠⁸ ⅝ ⅝ ╩

₈ ₉≤⇔√⁹ 

 

☿◐ꜙꜞ♥▫ ⌐ ∆

╢ ₒ ₈ ₉x   

⁸ ה

≤ꜞ☻◒ ╩ ™

≢ ≢⅝╢╟℮ ⌂

╩ ∆╢═⅝≢№

╢⁹ 

ủ ≢│№╢╙──⁸

─ ⌐⅔↑╢ ⇔√

─ꜟⱩꜝ♩ה ╩

╕ⅎ⁸♩ꜝⱩꜟ─ ╩

╟ↄ ⇔√ ≢⁸♩♇ⱪ

♄►fi∞↑≢│⌂ↄ⁸

╠─ ╩ ∆╢╟℮

⌂ ─ ⌐ ╘╢

⅜№╢⁹ 

 

∕─  

ה

─  

ủ ⌐ ╢

⌐ ≠⅝⁸ ╩

≤⇔√ ≤ ⌂

╩ ╘⁸ ≢

⌐⅔™≡

⁸ ╩

∆╢ ⁸

─ ⌐⅔↑╢

╩ ⇔√↓≤│

⌂ ⅜ ≡™╢≤

↕╣╢⁹ 
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- ─ │⁸₈┤→╪₉─₈ ₉≤⇔≡─ ╩ ╕ⅎ⁸

≤╙ ╩ ╡⌂⅜╠⁸ꜞ☻◒⌐ ∆╢ ─ ≤ ─ ⌐⁸ ⌐ ╡ ╗↓≤⁹ 

- ⱪ꜡☿☻╩ ↄ⁹─ │⁸ ⌐ ╢ ⇔™ ─ ≢ ⌂●Ᵽ♫fi☻╩ ⇔⁸

─ ⌐ ↑⁸₈┤→╪₉⌐ ⇔≡ ⌂ ה ╩ ℮↓≤⁹ 

- ─ │⁸ ─ ⌐ ⇔₈ ≢╙ ↓╢⅛╙⇔╣⌂™₉≤™℮ ⌐ ∟⁸

╛ CAP ⌂≥╩ ∂≡⁸₈ ─ ₉─ ↑╩ ℮↓≤⁹ 

─ ⌐≈™≡│⁸ ─ ┘ ╩ ⌐ ⇔≈≈⁸ ─≤⅔╡ ∆↓≤≤

⌂∫√⁹ 

- ─ ⌐≈™≡⁸ ⌐ ≠ↄ ⌐⅔™≡ ─ ⅜ ╠╣√↓≤╩ ╕ⅎ⁸

─ ⌂╢ ╩ ╢≤≤╙⌐⁸ ╩ꜟⱩꜝ♩ה ∆╢√╘─ ╩ ∆╢ ⌐ ∆⁹ 

- │⁸ ⌐ ∆╢ ≤∆╢↓≤⌐≈™≡⁸ ⌐≡ ⌐∆╢⁹ 

ה - ☿◐ꜙꜞ♥▫ ─ ⌐ ™⁸ ⌐⅔↑╢ ─ ╩ ╢⁹ 

 

( ) ⌐╟╢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ⌂ ≤ ⌂   

SA⅛╠─◖ⱷfi♩ ╙ ╕ⅎ⁸ ╩ ∆╢ ╛ ╖─ ⇔╩ ℮≤≤╙⌐⁸ ⌐╟╢ⱴ

Ⱡ☺ⱷfi♩꜠ⱦꜙכ─▪►♩ⱪ♇♩╙ ╕ⅎ⁸ ─ ⌐╟╢ √⌂ ₈ ─ ה

₉⁸CAP ┘₈ ₉ ⌐ ╢ ┘ ה ─ ╩ ╗⁹ ╩

≤⇔√ ⱪ꜡◓ꜝⱶ ⌐ ™⁸15─ ⌐ ≠ↄ ╩ ≥⅔╡ ⇔√⁹ 

─ ⁸ ≢⁸ │ ⌐ ∆╢╟℮⌂₈ ₉│⌂⅛∫√⅜⁸ ⌐ ∆╢

⌐≈™≡ ─ ─ ⅜ ⌂₈ ₉⅜ ⁸ ⅜ ⌂₈ ₉⅜ ⁸

∆╢↓≤⌐╟∫≡ ⅜ ∆╢₈ ₉⅜ 43 ⁸ ─ ─ ≤⌂╢₈ ₉⅜ 19 ↕

╣√⁹ 

⌂ │⁸₈ ─ ה ₉⌐ ╢ ─ ─ ╡ ⁸CAP─ ╩ ⇔√ ─ ╡

⁸₈ ₉⌐⅔↑╢ ─ ה ⌐ ≠ↄ ─ ╡ ╛ ≢─ ⌐ ∆╢↓≤⁸ ⌐⅔↑

╢ ה ─ ≠↑╛ PDCA◘▬◒ꜟ─ ⁸ ┘⌐ ⌐⅔↑╢ ─ ⌐≈™≡≢№∫

√⁹ 

₈ ₉⌐≈™≡│⁸ ≢ ─ ┘∕─ ─ ╩ ℮≤≤╙⌐ ⌐⅔™≡╙↓─

╩ ⇔⁸ ─ ╩ ⌐ ≢№╢⁹╕√⁸₈ ₉╛₈ ₉⌐≈™≡│⁸ ⁸

⌐⅔™≡ ╩ ∫≡⅔╡⁸ ⌐⅔↑╢ ╩ ⅛╠ ⇔⁸ ⌐│

⁸ ⌐ ╢

╩ ⌐ ≠⅝ ⇔⁸

⁸

╩

≢ ⇔√⁹

⌐⅔↑╢ ⌂ ⌐│

⇔⌂™ ⅜

⇔√⅜⁸IAEA⅜ ∆╢

┼─ │⌂⅛

∫√⁹ 

☿◐ꜙꜞ♥▫⌐≈™≡

│⁸ ─ ⁸

PPCAP─ ⁸ ▪☿☻ⱷ

fi♩─ ⁸ ─

⌐╟╡⁸ ☿◐ꜙꜞ♥▫⌐

╢ ꜞ☻◒ ⌐

⅝ↄ ⇔√⁹╕√⁸

ⱷ♇☿כ☺╩ ⇔⁸

⌐ ⇔⁸ ⌐╟╢ ☿◐

ꜙꜞ♥▫┼─ ╩

⌐ ⇔√⁹ ┘

ⱷ♇☿⁸│≡™≈⌐☺כ

⅛╠ ⌂

≤⇔≡⁸ ↄ ↕╣

√⁹ ≤─ ⌐ ⇔

≡⁸IAEA─ ─

⌐≈™≡⁸ ⅜

⇔√ ⁸⅜ꜟכꜟ

⌐ ⇔≡ ≤⌂╢╙

ủ ╩ ≤⇔

≡ ⅎ⁸♩ꜝⱩ הꜟ ─

⁸≤╡╦↑ ⌂

╛ ─ ╩ ⇔≡

™╢⁹ ⌐ ∆╢

₁⌂ ⅜ ╩ ⇔

≈≈№╢≤ ↑╠╣⁸

ꜟⱩꜝ♩ה ⅜

⌐№╢≤ ≢⅝╢⁹↓

╣╕≢─ ⌐ ≠ↄ

─ ⅜ ╣√╙─≢

№╡⁸ ↕╣╢⁹ 

ủ ─ ┼─

⁸ ●▬♪─ ⁸

⅛╠─◦♬▪▪♪Ᵽ▬◙כ

⌐╟╢Ⱨ▪꜠ⱦꜙכ⌐╟╢

⌂≥↕╕↨╕⌂♩

ꜝⱩꜟ♀꜡⌐ ↑√ ╖⅜

╦╣≡⅔╡⁸ ≢⅝╢⁹ 

ủ┤→╪⌐≡ ≡ ↑⌐

⅜ ⇔√↓≤╩

↑⁸ ╛⅛⌐┤→╪╩₈

₉⌐ ⇔

⇔≡™╢↓≤│ ≢

⅝╢⁹ ╩ ╕ⅎ√

╡ ╖╩┤→╪ ─

⌐╙ ⇔⁸ ≢

─ ꜞ☻◒╩

↕∑╢≤≤╙⌐⁸ ≢
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ₒ ₓ 

ה ╠

─ ╩ ∆╢≤≤

╙⌐⁸ ≤⇔≡─

─ ⌐ ╘≡

™╢⅛⁹╕√⁸ ╩

≤⇔√

─ ╡ ⌐≈™≡

⌐ ⇔≡™╢⅛⁹ 

 

ₒ ₓ 

ה ╩

╕ⅎ√⁸ ─

╡ ─ ⇔ ─

 

 

ₒ ₓ 

ה ─⸗♬♃ꜞfi

◓ ⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

⌐⅔™≡ ⌐≡ ⌐╟╢◄ⱦ♦fi☻╙ ╘√ ╩ ℮↓≤≤⌂╢⁹ 

 

( ) ─ ┘ ⌐ ╢   

─ ┘ ⌐ ╢ │⁸₈ ⌐ ╢ ₉ ┘₈ ₉⌐ ≠⅝⁸

⌐ ∆╢ ⅝─꜠ⱬꜟ╩ →╢ ⁸ ⅜ ─ ╛ ╖╩ ╕ⅎ√ ╩ ⇔⁸ ╩ ⇔√⁹

≢│⁸⅔⅔╗⌡ ≥⅔╡⌐ ⅜ ↕╣⁸ ─ꜟⱩꜝ♩ה ⅜ ≤⇔≡ ⌐№╡⁸

⇔≡™╢ │ ⌐ ⇔≡⅔╡⁸ ⇔√ ⅜ ≤ ⇔√⁹ 

⌐╟╢ ┘ ≤─ ⌐≈™≡│⁸₈ ╙ ╘√

┘ ⌐ ⇔≡⁸ ╩ ↑√ ⌐ ∆╢ⱨ◊꜡כ▪♇ⱪ─ ₉⁸₈ ─ ⌐ ∆╢

≤ ─ ₉ ⌐ⱴכ♥╩ ┘ ─ ≢ ↄ ┘ ─ ≤ ╩

⇔√⁹∕─ ⁸ ⅜ ╗≤≤╙⌐⁸ ─ ⌐ ∆╢ ↑⅜ ╠╣⁸♩♇ⱪⱴⱠ☺ⱷfi♩⌐

╟╢ ┼─ ╛ ─ ┘ ⌐ ≢№∫√⁹ ╙ ⌐╟╢ ─ ≤

─ ╩ ∆╢⁹ 

─ ⌐≈™≡│⁸ ⌐⅔↑╢ ⌐⅔™≡ ╩ ╗⁹ ⅜

≤™℮ ⅛╠⁸ ⌐ ≠ↄ ⅜ ⌐ ╦╣√≤ ⅎ╠╣╢⁹⇔⅛⇔⁸ ⅛╠─ ⅜

№╡⁸ ₈ ₉≤™℮⁹ ┘₈╙╪∂╜₉⌐⅔™≡ ⌐ ≠ↄ ╩ ⇔√⁹ 

⌐⅔™≡│⁸ ≢ ─ ה╣ ╣⅜ ⅛ ↕╣⁸ ⅛

╠─ ╩ ↑√ 30 ⁹ │⁸ ⅛ ─ ⌐≈™≡ ╩ ⇔⁸

⅛╠─ ╩ ╕ⅎ√ ╩╕≤╘√ ╩ 11 30 ⌐ ┼ ⇔√⁹ 

₈╙╪∂╜₉⌐⅔™≡│⁸ 12 23 ┘ 24 ⌐ ↕╣√ ⌐╟╢

⌐⅔™≡⁸ ─ ╩Ɽכ♥כ◦ꜛfi≢ ⇔≡ ╩ ⇔√↓≤⌐╟╡⁸ ─

≤⌂∫≡™╢↓≤⅜ ↕╣√⁹╕√⁸ ⌐ ≠ↄ ─ ─ ⅜ 10╩ ⅎ╢ ╩ ╡ ℮

─ m ⌐ ↕╣⁸ ⅜ ↕╣≡™⌂™↓≤⅜ ↕╣√⁹ ─ ╩ ╕ⅎ⁸

╩ ⇔⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ─ m ─ ╩ ∆╢↓≤≢

╩ ⇔⁸↓╣╠─ ╩ ⌐ ⇔√ 31 ⁹ 

╩ ⌐⁸ ─ ╩ ╘╢ ─ ≤⇔≡⁸fl□כ♅ꜗꜟꜞ▪ꜞ♥▫ ₈VR₉≤™

℮⁹ ╩ ™√ ╩ ⇔√ 109 14 ⅛╠ 16 ╕≢ ⁹

19 16 ┘ 17 ⁹ ≢ 128 ⁹ 

VR╩ ™√ ─ ≢│⁸ ≢ ─ ≤⇔≡ ™ ─◖fi♥fi♠╩ ⇔√⁹ 

─≢№╢≤⇔≡ ╟╡

ↄ ↕╣√⁹ 

ה ⌐≈™

≡│⁸ IAEAה

╩ ∂≡⁸ ⌐

╢ ⌐≈™≡ ⌐

╩ ╘⁸ ╩

⇔⁸IAEA⌐╟╢ ⌂

─ ⌐ ⇔√⁹╕

√⁸ ▪☿☻ⱷfi♩─

⁸ ⌂▪◒☿☻⌐ ╢

IAEA┼─ ─ ╖

─ ⁸ ─

⌐ ∆╢●▬♪ꜝ▬fi─

⌐╟╡⁸ ⌂

─ ╩ ↕∑√⁹

─ ╖─ ⌐≈

™≡│⁸ ─

⌐ ∆╢≤⇔≡⁸IAEA⅛╠

↕╣√⁹↕╠⌐⁸

⅛╠─ ╩ ↑⁸ ⌐

⌂ ─

●▬♪ꜝ▬fi ╛⁸

⌐ ∆╢ ╩

™⁸ ─ⱪ꜠♀fi☻╩

⌐ ∆≤≤╙⌐⁸

⌂ ⅛╠ ⌐☼כ♬

⅝ↄ ⇔√⁹ 

☿◐ꜙꜞ♥▫⌐ ╢

№╣┌ ─ⱥꜘꜞⱢ♇♩

╩ ╡ →⁸ ∆╢

╖⅜ ↕╣╢≤╟╡

™≤ ∂╢⁹ 

ủ ─

⁸ ⌐≈

™≡╙⁸ ⌐ ⇔≡™

╢↓≤⅜ ╘╠╣╢⁹ ⅝

⌂♩ꜝⱩꜟ⌂ↄ⁸HTTR─

⅜≢⅝√↓≤│

≢⅝╢⁹ 

ủ ≤ ─

⌐ ∆╢ ⅎ ╩

∆═⅝≢│⌂™⅛⁹

≤⇔≡⁸ ≢│ ╩

⌐≤™℮ ⅜ ⇔

≡™╢≤ ⅎ╢⅜⁸ ◘

▬♪≢│⁸

≤™℮ ⅜№™╕™

⌐⌂╡⅜∟≢№╢≤ ℮⁹ 

ủ ⌐ ╩ ╗♩ꜝ

Ⱪꜟ⅜ ⇔≡⅔╡⁸₈

⌂♩ꜝⱩꜟ≢№╢₉≤™℮

∞↑≢⌂ↄ⁸♩ꜝⱩꜟ─

╩ ↄ ⇔⁸ ⅛╠─

╖≢│⌂ↄ⁸ ╠─

╩ ∆╢ ⇔⅜

≢№╢⁹ 

ủPP ⁸
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ᵑ Ɫ◦◗⅛╠─  ᵒ ≢─  ᵓ ≢─  ᵔ ⅛╠─  ᵕⱨ◊כ◒ꜞⱨ♩

─ ᵖ ≢─ ╕╣ ᵗ♃fi◒ ≢─  ᵘ ≢─ ≤─  ᵙ ≢─  

⅛╠─ ⌐ ∆╢ │⁸ ≢ 4.5 ≤ ™ ≢№╡⁸ ⇔╛∆ↄ ⌐ ⌂

≢№∫√≤ ≢⅝╢⁹ ⅛╠│⁸₈ꜞ▪ꜞ♥▫⅜№╡⁸ ─ ↕⌐≈™≡ ╩╙∫≡ ∂╢↓≤⅜≢⅝

√⁹₉⁸₈ ⅜№∫√⁹╕√⁸ ⇔╖⌂⅜╠ ┬↓≤⅜≢⅝⁸ ⌐⌂∫√⁹₉≤™∫√ ⅜ →╠╣√⁹

│⁸ ─ ╩ ╘⁸ ╩ ∆╢√╘─ ⌂ ≢№╢↓≤⅛╠⁸ │⁸ ⌐⅔↑╢

─ꜟⱩꜝ♩ה ╩ ╕ⅎ√◌ꜞ◐ꜙꜝⱶ╩ ⇔⁸ ╙ ⇔≡ ⇔≡™ↄ⁹ 

⌐ ⅜ ⇔√↓≤╩ ↑≡ ⇔√ ─ ◐ꜗfiⱭכfi─ ≤

⇔≡⁸ ─ ╩ ™⁸∕─ ─ ≢ ─ ╩ ⇔√⁹ 

ה Ⱶ☻╩ ∆╢√╘⌐ ה ╩ ℮↓≤ 

ה ─ ─ ╩ ╗↓≤ 

ה ⌐╟╢ ┘ ─ ╩ ™⁸ ─ ⁸ ⌐ ∆╢↓≤ 

≢│⁸ ─₈ ⌐ ℮◐ꜗfiⱭכfi₉⌐⅔™≡⁸ ⇔√ ╩ ╕

ⅎ√ ─ ╩ ⇔⁸ ⌐⅔™≡ ╩ ╕ⅎ√ ╩ ⇔≡™╢↓≤╩ ∆╢≤≤╙⌐⁸ ⌐

╩ ∆╢ ⌐≈™≡│⁸ ─ ╩ ⅎ╢⌂≥─ ╩ ∫√⁹ 

↓─╒⅛⁸ ─ ⁸12 ⅛╠ ╕≢─ ⌐ ╦∑≡ ⱷ♇☿כ☺╩

⇔⁸ ─ ╩ ∫√⁹ 

╛ ⌐ ╩ ∫√ ꜟⱩꜝ♩ה │⁸ 25 30 43 ⁸ 29

⁸ 29 ≢№╡⁸ ╩ ⇔≡™╢⁹ │⁸ ≤ ⇔≡ ─ ╩

℮♩ꜝⱩꜟ⅜ ⇔≡™╢╙──⁸ ─ │⁸ ─ ⅛╠ ⌐⁸ │ 87 ⅛╠

34 ⌐ ⇔≡™╢⁹╕√⁸ ⌐ ≠ↄ ⅜ ≤⌂╢ Ⱪꜟ│⁸ꜝ♩ה ⌐ ⅝ ⅝ ⇔≡™⌂

™⁹↓─ │⁸↓╣╕≢ ⇔≡⅝√ ╛ ─ ┘ ─ ⁸

┘⌐ ↑ ⅜ ∞∫√≤ ⅎ╠╣╢√╘⁸ ╙ ⇔≡ ∆╢⁹ 

 

( ) ⌐ ∆╢⸗♬♃ꜞfi◓─   

⇔√₈ ┼─ ₉≤⇔≡⁸ ≢₈ ᵒ ─ ה ─ ₉

─ ╖≤⇔≡⁸ ⅜ MO ╩ ⇔⁸ ─ ⌐╟╢ ╩ ∆╢ ╖╛⁸

─ ─ ≢ ─ ─ ה ╩ ℮ Ⱨ▪꜠ⱦꜙכ─ ╖╩ ⇔≡™╢⁹

╖╩ ⇔⁸ ⅜ ∆╢ Ⱨ▪꜠ⱦꜙכ⌐ ≤ SA⅜ ⇔⁸ ⌐ ≠ↄ ┼─

╛ ─ ╩

⌐ ⇔√ ⁸ ☿

◐ꜙꜞ♥▫│ ≢№╢≤

─ ╩ ≢ ⇔

99 ⁸

99 ⁸ ≤⇔≡─

™ ☿◐ꜙꜞ♥▫ ─

⌐≈⌂→√⁹↓─ │⁸

♥꜡ ─ ⌐ ⇔⁸ ⌂

⌐⌂╢╙─≤

≢⅝╢⁹ 

☿◐ꜙꜞ♥▫ │

⅝⌂ ⅜ ∂╢≤⁸

─ ⌐ ⇔ ≢

⅝ↄ ╩ ℮ ─

≢№╢⁹ ─ ⌂

⌐ ∆╢ ╩ ⌐

≠⅝ ⇔⁸ ╩

≢ ⇔√↓≤⁸

ⅎ™⌐ ∆╢

ꜞ☻◒ ╩ ⌐ ∂√

↓≤⁸IAEA⌐ ⇔≡

─ ⌐ ⇔√↓

≤⁸ ™ ☿◐ꜙꜞ♥▫

╩ ≤⇔≡ ⇔√↓≤

│⁸ ☿◐ꜙꜞ♥▫ ⌐⅔

↑╢ ꜞ☻◒╩ ⇔⁸

─ ╩ ╘╢ ⁸

─ ╩ ╢ ⌂

™∏╣╙ ≢№╡⁸

⌂ ╩ ≢⅝≡™╢≤

↑╠╣⁸ ≢⅝╢⁹

⌂ ╙ ≢№╡⁸

≢⅝╢⁹ 

ủ ☿◐ꜙꜞ♥▫ 99 ⁸

100 │⁸ ⌂

≢№╡⁸ ⇔≡™√∞⅝

√™⁹ 

ủ │ ≢№╢≤ ╘╠

╣╢⁹ ≢│ ≤☿◐

ꜙꜞ♥▫⁸ ≤ ─

☿◐ꜙꜞ♥▫⁸☿◐ꜙꜞ♥

▫ꜞ☻◒ ⌂≥⁸

⌐╙ ↕╣≡™╢ ╙

№╢⁹↓─╟℮⌂ ⌐

╡ ╗↓≤╙ ≢│⌂™

⅛⁹ 

ủ ☿◐ꜙꜞ♥▫⌐ ⇔⁸♩

♇ⱪ♄►fi─ ⅜ ↄ

↑╠╣╢√╘⁸

⌐ ⌂ⱴ▬fi♪⅜

↕╣≡™╢⅛⌐≈™≡╙

⇔√ ⌐ ∆╢⁹ 
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╩ ∆╢∆╢≤≤╙⌐⁸MO─ ⌐≈™≡ ⇔⁸ ⌐⅔↑╢ ╩ ⇔≡ ה ╩

⇔√ 12⁸13 ⁸ 28⁸29 ⁸ 10 13⁸14 ⁸ 11 26 ⁸ 12

⁸╙╪∂╜ 12 15 ⁸┤→╪ 12 16 ⁹ 

∕─ ⁸ ⌐⅔↑╢ MO ┘ Ⱨ▪꜠ⱦꜙכ─ │ ⌐ ≢⅝≡⅔╡⁸ ╛ ⌂ ╩

⇔⁸ ─ ⌂ ⌐≈⌂⅜∫≡™╢↓≤⅛╠⁸ ╖╩ ⇔√⸗♬♃ꜞfi◓│ ⌐ ⇔≡™

╢≤ ≢⅝╢⁹ ╙ Ⱨ▪꜠ⱦꜙכ─ ╖╩ ⇔⁸ ≢ ⌐ ─ ה ╩ ™⁸ ╙

─ Ⱨ▪꜠ⱦꜙכ⌐ ⅝ ╡≢ ⇔⁸ ⌐⅔↑╢ ╩ ⸗♬♃ꜞfi◓∆╢↓≤≢⁸ ה ╩

∫≡™ↄ⁹ 

─ ─ ╩ ≤⇔√ JANSI⌐╟╢ ▪fi◔כ♩╩ ⇔√≤↓╤⁸ 100 ╩

⇔√ 3,926 ⁹▪fi◔כ♩ ⌐≈™≡│⁸ ⌐ JANSI ╟╡ ↕╣╢ ≢№╡⁸

⅜ ⅝ ⁸ ≢─ ╩ ∆╢≤≤╙⌐⁸ ╖─ ╛∕╣╩ ∆╢√╘─ ╩ ∆╢ ≢№╢⁹ 

◘ ≢ JANSI ─ ─Ⱨ▪꜠ⱦꜙכ⌐╟╢ ─ ╩ ⇔√( ⅛╠ ╕≢)⁹

│⁸ ⌐ JANSI⅛╠ ╩ ↑╢ ≢№╢⁹ │⁸ ╩ ∆╢ ╛ ⌐≈™≡

⌐ ∆╢ ≢№╢⁹ 

 

( ) ꜠ⱬꜟ≢─ ╖─ ⌂   

ủ CAP ─   

─ ⌐ ™⁸ ⅛╠ ╩ ⇔√ CAP ╩ ⇔≡⅔╡⁸ ≢─ ⅝╛ⱥꜘ

◒☻ꜞ─≤⌂♩♇Ɫהꜞ ⌐ ∆╢ ╩ ╛ ⅛╠ ↄ ⇔⁸ ─ CAP ⌐⅔™≡

╩ ⇔⁸ ⌂ ╩ ∫≡™╢⁹ CAP ╩ ∆╢↓≤⌐╟╡⁸ ⱪ꜡☿☻─ ╛⸗♅ⱬכ◦ꜛfi─

╩ ╢↓≤⅜≢⅝≡™╢⁹ ⌐⅔™≡│⁸CAP ╩ ─ ≢ ⇔⁸54 ─ CAP ╩ ╡

™⁸ ─ ⁸ ⁸ ┘ ∆╢↓≤≢ ╩ ∫√⁹╕√⁸ ⅛╠ ⇔

≡⁸ ▬fi♩ꜝⱱכⱶⱭ⁸⌐☺כ ─ CAP ╩ ∆╢↓≤≢⁸ ≢ ╩ ⇔√⁹ 

⁸ ⌐⅔™≡⁸ ≤⌂╢ ≤⇔≡⁸∕─ ∆╢ ╛●▬♪ ─ ─ ⅝

⅜ CAP ≤⇔≡ ⇔≡™⌂™≤─ ╩ ↑√↓≤⅛╠⁸ │⁸ ╛●▬♪ ─ ꜠ⱦꜙכ

╩ ∆╢ ⌐⁸ ─ ⅝⌐≈™≡ CAP ≤⇔≡ ℮↓≤─ ╩ ⇔≡⁸CAP ╩╟╡

↕∑╢⁹ 

 

ủ ─ ⌐ ↑√   

≢№╢↓≤⅛╠⁸

⌐ ⅝ ⅝⁸ ╩

₈ ₉≤⇔√⁹ 

 

─ ⌐≈™≡

│⁸ ⌐ ≠

ↄ ⅜ ≢ ⇔⁸

⌐⅔™≡╙

─ ⅜ ╠╣√↓≤⅛╠

₈ ₉≤ ⇔√⁹╕√⁸

─ ☿◐ꜙꜞ♥▫ ⌐≈™

≡│⁸ ⅜ ⇔

√╙── ─

⌐ ⅜ ∂≡⅔╠∏⁸

⌐╦√╢ ⌂

ꜞ☻◒─ ⁸ ─

╩ ⇔≡™╢↓≤⅛

╠₈ ₉≤ ⇔√⁹ ╩

⌐ ⇔⁸ ≤⇔≡

╙ ╩₈ ₉≤⇔√⁹ 

 

ₒ ≤ ₓ  

₈┤→╪₉─

⌐ ╢ ┘

⌐⅔↑╢ ─ ╩

⌐ ↕∑╢≤≤╙⌐⁸

⌂ ╩ ⌐

∆╢⁹╕√⁸ ⌐

│⁸ ╩ ⇔₈ ה
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ₒ ₓ 

ה ─ꜟⱩꜝ♩ה

⌐ ╘╢≤≤╙

⌐⁸ ⌐ꜟⱩꜝ♩ה

∆╢ │⁸

⅛╠ ↕╣√ ⁸ ─ ⌐ ↑≡ ─ ┘

⌂ ╩ ⇔√⁹ 

ה ─ ⌐≈™≡⁸ ⌐ ⇔≡ ⁸ ∆╢≤≤╙⌐⁸

25 ⁸ 30 ┘ 12 24 ⌐⅔™≡⁸ ⌐⅔↑╢ ─ ╩ ⇔⁸ ─

╛ ⅜⌂™↓≤╩ ⇔√⁹ 

ה ( 28 )⌐⅔™≡⁸ ─ ─ ⌐ ⅜№╢≤─◖ⱷ

fi♩╩ ↑⁸ ┼ ─ ⌐≈™≡ ╩ ∆╢≤≤╙⌐⁸ ─ ─

╩ ∆╢ ⌐⁸ ⌐╟╢ ─ ♅▼♇◒╩ ∆╢↓≤≤⇔√⁹╕√⁸ ⅜

⇔√₈ ●▬♪₉⌐ ∫√ ─ ⌐≈™≡⁸ ─ ⌐ ⇔≡

╩ ∫√⁹↕╠⌐⁸ │⁸ ─ ⱶכ♅ 16 ⌐≡⁸₈ ●▬♪₉⌐

₈ ( ─ ─ ⅎ ╛ ╩ ⇔√ )₉─└⌂ ╩ ∆╢ ╩ ⇔⁸

─ ╩ √ 12 21 ⁸ ⁹ 

ה ─ ╟╡⁸ ≤⇔≡ ╩ ⇔≡™╢ ┘ ⌐⅔™≡⁸

─≤⅔╡⁸ ─ ⅜ ↕╣⁸ ⌐ ╡ ╪≢™╢⁹↓╣╠─ ⌐ ⇔≡│⁸ ⅝

⅝ⱨ◊꜡כ▪♇ⱪ╩ ™⁸ ⌂ ה ╩ ℮⁹ 

- ─ ⅜⌂™  

- ─ ⌐ ↕⅜№╢  

ה ≤╙ ─ ─ ╩ ⇔⁸ ╛ ⅜№╢ │⁸ ┼ ⇔≡ ⌐

╛ ─ ⌐ √╢ ≢№╢⁹ 

⌐⅔™≡│⁸ ─ⱨꜞכ▪◒☿☻⌐╟╢ ┘ ⌐╟╢♅

ⱶכ ⅜ ╦╣⁸ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ₈QMS₉≤™℮⁹ ⁸ ה ⌐≈™≡

╩ ↑√⁹ ≡─ ⌐⅔™≡⁸ ≢─ │⌂ↄ⁸ ⌐⅔↑╢ ┼─ │ ⌐

↕╣√⁹↓─ ⁸ │⁸ ⁸ ≢ ⁸ ≢─ ╩ ∆╢ │⁸

⌐ ⅝ ⅝ ≢№∫√⁹ 

 

( ─ꜟⱩꜝ♩ה ( ⌐ ↑√ ⌂ ─   

⌐ ∆╢ ⌐ ≠⅝⁸ ה ─ ╩ ╢√╘⁸ ─ ꜟⱩꜝ♩ה ─

≤ ⌐≈™≡⁸ ⌐ 28 ⁸ ⁸ ה ⁸

⇔√⁹ 

☿◐ꜙꜞ♥▫ ₉≤

⌂╢⁹↓─√╘⁸ √⌂

≢ ≤╟╡ ─

╩ ╡⁸ ─

┘ ☿◐ꜙꜞ♥▫ ⌐

∆╢ ⌐ ⌐ ╡

╗⁹ 
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⅛≈ ⌐

⇔⁸ ╛ ─

⌐ ╘≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ─ꜟⱩꜝ♩ה

─

 

ה ꜟⱩꜝ♩ה

─  

 

ₒ ₓ 

ה ─ꜟⱩꜝ♩ה

⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ ≠ↄ CAP ─ ⌐ ™⁸ ≢ ⇔√♩ꜝⱩꜟ ─ ╩ ⅛╠ ⌐ CAP ≤

⇔≡ ⇔⁸ ה ☿◐ꜙꜞ♥▫ ⅜ ⅛⌐ ┼ ∆╢╛╡ ⅛╠⁸ ─ ≢⁸ ⅜ ≤

╩ ∫≡ ╩ ∆╢↓≤⅜≢⅝╢╟℮ ─ ╩ ⇔⁸ ╩ ∫≡™╢≤↓╤≢№╢⁹ 

⌐ ◘ ≢ ⇔√◄꜠ⱬכ♃ ⌐⅔↑╢ ⌐ ⇔≡⁸ ≤⇔≡₈ⱬꜟ

♩ ⅝ ─ ◌Ᵽכ─ ₉╛ ─ ⱦ♦○╩ ⇔⁸ ╩ ⇔√ ≢⁸ ╠─ ⌐ ⅝

ⅎ≡ ╩ ™⁸ ─ ⌐ ∆╢ ╛ ╩ ╘╢ ╩ ⇔√⁹ ╙╟╡ ⌂

≤⌂╢╟℮⌐ ╩ ⇔≡™ↄ⁹ 

 

ủ ₈┤→╪₉⌐⅔↑╢ ─  

₈┤→╪₉⌐⅔™≡│⁸ 10 ⁸ ⇔√ ╩ ╗ ⅜ꜟⱩꜝ♩ה ⇔≡ ⇔√↓

≤╩ ╕ⅎ⁸ 24 ─ ⌐╟╢ ╩ ↑⁸₈ ₉⌐ ⇔⁸ ─ꜟⱩꜝ♩ה

⌐ ↑√ ╩ ╘≡™╢⁹ │⁸SA⅛╠─ ╩ ╕ⅎ⁸ ≤ ⇔≡⁸₈┤→╪₉─

─ ─ ┘ ╩ ⇔⁸ ⌂ ╩ ╢↓≤⌐⇔≡™╢⁹ 

 

( ) ─ ⌂   

₈HTTR₉≤™℮⁹ │⁸ ┼─ ─√╘⌐ ⌂ ╩ ⇔

10 ⁸ ─ ⁸ ╕≢⌐ ∆═⅝ ─

26 ╩╙∫≡ ╩ ⇔√ 30 ⁹∕─ ⁸100 ⌐≡ ℮ ─

╩ ∆╢√╘─ ─ 22 ╩╙∫≡ ─ ⅜ ⇔√⁹∕⇔≡⁸

╩ 28 ⇔√ ⌐⅔↑╢ HTTR ≤ ⁹ 

₈ ₉│⁸ ─ ╩ ™ 12 ⁸ ⌐

↕╣√ ─₈ ₉ ◓ⱶ⌐╟╢ⱥ▪ꜞfiכ♅ ╩ ≢№╢ ⌐⅔↑╢₈ ₉─

≤ ⁹ 

₈ ₉≤™℮⁹ │⁸ ─ ─

╩ ⇔ 12 10 ⁸ ╩ ≢№╢⁹ 

┘ ─ ─ ₈ ₉≤™℮⁹ ─ ⌐≈™≡│⁸ ₈JRR- ₉ ⁸

₈STACY₉≤™℮⁹ ⁸HTTR ⁸ ₈NSRR₉≤™℮⁹ ⁸

┘ ─ ╩ ⇔√⁹ 

ⱶכ♅ ┘ⱥ▪ꜞfi◓ ⁸ ─ ─ ─ ⁸ ─
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⌐ ⇔√⁹ 

ה ₈FCA₉≤™℮⁹  

ה JRR- ⁸JRR- ⁸ ₈TRACY₉≤™℮⁹

⁸ ₈DCA₉≤™℮⁹ ⁸ ₈TRP₉≤™℮⁹ ⁸

₈┤→╪₉  

ה  

ה 28  

╕√⁸ ⌐ ╢ ╩ ⇔⁸ ≤ ∆╢↓≤≢⁸ ╩ ⌐ ╘√⁹ 

╩ ⌐ ⇔ ⁸ ┘ ─ ≡™≈⌐♩ⱷfi◖ה ╩

™⁸ ╩ ⅛≈ ⌐ ∆╢√╘─ ╩ ⇔√⁹ 

─ ≤─ ╩ ⅔⅔╗⌡ ↔≤ ⇔ 18 ⁸

─ ⌐ ⇔≡⁸ ╛ ≤ ╩ ╡⁸ ⌐ ∂≡ ─ ╩ ⅞≈≈⁸ ─

─ ╛ ⌐≈™≡ ─ ╩ ⇔⁸ ≤ ה ╩ ™⁸ ╩ ⇔√⁹ 

 

( ) ─ ─  

⌐ ⅝ ⅝⁸ ⌐⅔™≡│⁸ ⌂ ה ⌐ ∆╢₈ ה ─●▬♪ꜝ▬fi₉╩

⇔⁸ ─ ה ⌐⅔↑╢ ─ ╩ ∫√⁹╕√⁸ ─ ─ ⱶכ♅ ⅜

⁸ ◘ ┘ ╩ ⇔⁸ ─ ┘ ≤─ ─ ╩

⇔√⁹ 

ה ─ ─ ╩ ╕ⅎ√ ≤⇔≡⁸ ╩ ™√ ╩ ⇔≡ ∆═⅝

╩ ⇔⁸ ⌐ ─ ─ ╩ ╘√⁹ ┘ ≢─ ⌐╟╡⁸75 ⌐ ⇔≡

⌂ ╩ ™⁸ ┼ ↑√ ╩ ⇔√⁹⌂⅔⁸ ─ ⌐≈™≡│⁸ ↔≤⌐

ⱴⱠ☺ⱷfi♩ ⌐⅔™≡ ⇔√⁹ 

─ ⌐ ∆╢√╘⁸ ⌐≡ ☿fi♃₉╪→┤⁸₈כ ┘

☿fi♃כ ╩ ⇔⁸ ─ ─ ╩ ∫√⁹ 

╢╟⌐ⱶכ♅ / ⁸ ⁸ ╩ ╕ⅎ⁸ ╩ ⅎ√ ⌐╟╡⁸

─ ⌐╟╢ ╩ ∆╢↓≤⌐ ⇔≡™╢⁹ 

 

( ꜟⱩꜝ♩ה ( ─   
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─ ⌐ ∆╢ TV ◦☻♥ⱶ⁸ ⁸ FAX⁸

┘ ─ ⌐ ☿fi♃כ ERC ≤─ ⌐ ∆╢

Ⱡ♇♩꞉כ◒ TV ◦☻♥ⱶ⁸IP- ⁸IP- FAX ┘ ⌐≈™≡⁸ ⌐ ╩ ∆╢≤≤╙⌐⁸

╩ ∂≡↓╣╠ ⅜ ≢⅝╢↓≤╩ ⇔√⁹╕√⁸ ⌐⅔↑╢ ╩ ⇔ ⌂

╩ ╢√╘⁸ ╩ ™√ TV ◦☻♥ⱶ─ ╩ ™⁸ ╕≢⌐ ╩ ∆╢

≤∕╣╠⌐ ∆╢ ⅜ ≤⌂╢ ⌐≈™≡ ╩ ⇔√⁹ 

⌐⅔™≡│⁸ ╛ ─ ⁸ ─ ─ ⅜ ∆╢◦♫ꜞ○╩

⇔⁸ ╟╡╙ ⇔™ ─╙≤≢ ⇔≡ ─ ⅜ ╠╣√↓≤╩ ⇔√⁹ 

┼─ ╛ ⌐≈™≡│ ꜟⱩꜝ♩ה ─ ╛ ╩ ∂≡ ⇔⁸ ⌐ ∂≡ ─

─ ⇔╩ ∆╢↓≤≢⁸ ⅛≈ ⅛╡╛∆™ ╩ ⇔√⁹ 

 

ủ ─ ─  

 ─ ─ ─√╘⁸ ─ ─ ┘ ┘

⌐ ─ ┘∕─ ⌐≈™≡ ⇔√⁹∕─ ⁸ ≢ 34, 000 ─ ⅜ ↕╣

≡⅔╡⁸∕─℮∟ ⅜ ⅛╠ 20 ⇔≡ⱷכ◌ ╩ ⅎ≡™╢↓≤⅜ ⅛∫√⁹ ⁸

─ ─℮∟⁸ ─ ⌐╟╢ ⅜ ╩ ╘⁸ ⌐╟╢ │ ≢№∫√⁹

↓╣╠─ ╩ ╕ⅎ≡⁸ ─ ⌐ ↑√ ≤⇔≡⁸ ⌐ ∆ ╩≤╡╕≤╘⁸ ⌐

┼ ⇔√⁹ 

ה ─ ─☻כⱬ♃כ♦  

ה ╩ ╕ⅎ√  

ה ─ ™ ─ ꜞ☻♩┼─  

─ ⌂ ≤ ⌐ ↑≡⁸ 10 13 ⌐╟╡⁸↓╣╠

─ ╩ ⌐ ⇔⁸ ⌐ ∆╢≤≤╙⌐⁸ ╕≢⌐⁸ ─ ⁸

┘ ⌐≈™≡─ ╩ √⁹ ⁸ │⁸ ⌐⅔↑╢ ─ ╩

⇔⁸ ⌐ ∂≡ ╩ ℮⁹╕√⁸ ꜞ☻♩⌐ ↕╣√ ⌐≈™≡│⁸ ה ─

™╙─╩ ⇔⁸ ╩ ╘≡™ↄ⁹ 

 

(10) ─ ╩ ∆╢ ─   

─ ─√╘⁸◐ꜗꜞ▪Ɽ☻ ┘ ⌐⅔↑╢ ≤ ─ ⁸ ◒
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ꜝ☻≤─ ≤⇔≡─ ╩ ⌐ ⇔√⁹↕╠⌐⁸ ⌐⅔™≡⁸ ─ ה

─ ╩ ⇔⁸ ◘ ⁸ ╩ ⌐ ≤⁸ ─ ⌐ ↑≡ ╩ ⇔√⁹

╕√⁸ ─ ⌐≤∫≡ ⌂ ⌐≈™≡⁸ ה ⌐ ╢

⌐ ≠⅝⁸ ⅛╠⁸ ─ ╩ ⇔≡ ⌂ ⌐ ╘√⁹ 

₈ ┼─ ₉≤⇔≡ ⅜ ⇔√ ₈ ᵘ ─ ≤ ₉⌐╙№╢≤

⅔╡⁸ ╛ⱥꜙכⱴfi◄ꜝכ ⌐ ∆╢♩ꜝⱩꜟ─ ╩ ⌐⁸ ┘ ╩ ⌐

⇔⁸ ╛ ─ ☻♃♇ⱨ≤⇔≡ ─ ⁸ ╩ ℮ ╩ ⇔⁸ ─ ╩

∫≡⅝√⁹ ⌐ ╩ ╘√₈ ₉│⁸ ╩ ⇔⁸ ─ ╩ ∆╢≤

≤╙⌐⁸ ⌐⅔™≡ ⅜ ⇔√ ⌐│⁸ ⌐ ™≡ ─ ≤≤╙⌐ ─ ╩

⇔⁸ ─ ╩ ∆╢ ⁸ ─№╢ ╩ ℮╙─≢№╡⁸ ─ ≢ ה ╩

⇔⁸ ⅛╠ ╩ ⇔√⁹┤→╪ ─ ⌐ ⇔⁸ ┘ ─

⌐⅔™≡ ⌂ ⁸ ╩ ∫√⁹╕√⁸ ⌐ ─ ╩ ∆╢⁹ 

─ ⅜ ↕╣≡ ─ ⌂ ╩ ⌐ ∆⁹ 

ה 20 ⌐ ⇔√ ⅛╠─ ⌐ ℮ ─ ╩ ∆╢≤≤╙⌐⁸ ─

┘ ─ ┼─ⱥ▪ꜞfi◓╩ ™⁸ ⌐ ╢ ה ╩ ∫√ 24 ⁹ 

ה 31 ⌐ ⇔√ ─ ⌐╟╢ ─ ╩ ∆╢≤≤╙⌐⁸

─ ┘ ┼─ⱥ▪ꜞfi◓╩ ™⁸ ⌐ ╢ ה ╩ ∫√ 31 ⁹ 

ה ≤⇔≡─ ⌐≈™≡ SA┼ ⇔⁸SA⅛╠⁸ ─ ╩ ╘╢ ≢─ ╩

™√ 17 ⁸ ┘ 15 ⁹ 

ה ⌐⅔↑╢ Ɽ♩꜡כꜟ╩ ⇔√ ◘ 26 ┘ 30 ⁸ 25

⁹ 

 

ủ ה ☿◐ꜙꜞ♥▫ ─  

─ ⁸ ☿◐ꜙꜞ♥▫ ─●Ᵽ♫fi☻─ ⌐ ∆╢ ה ╩ ╗ ה ─ ⁸

☻Ɽfi─ ╩ ╢√╘⁸ ─ ╩ ⅝≈≈⁸ ─ ╡ ⌐≈™≡ ╩ ∫√⁹ ─

⁸ ⌐ ╘╠╣╢ ─ ╩ ⌐ ⇔⁸ ∑≡ S ⁸ ☿◐ꜙꜞ♥▫⁸

╙ ∆╢√╘⁸ ─≤⅔╡⁸ ╩ ≤∆╢ ה ☿◐ꜙꜞ♥▫ ╩ ⅝⁸∕─ ⌐ ≤

☿◐ꜙꜞ♥▫ ╩ ∆╢ ≤∆╢↓≤≤⇔√⁹ 
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ₒ ₓ 

ה ─ ⌂

╩ ⇔≡™╢⅛⁹ 

 

ₒ ₓ 

ה ─

 

ה ─

 

 

ₒ ₓ 

ה ≢─

⸗♬♃ꜞfi◓

 

ה ≢─

⸗♬♃ꜞfi◓

 

 

 

ה ☿◐ꜙꜞ♥▫  

ḿ   

ḥ ה ה ☿◐ꜙꜞ♥▫ ─ ⁸ ╩ ∆╢⁹ 

ḿ  ה ⁸ ⁸  

ḥ ה ─ ⁸ ⁸ ה ─ ╩ ™⁸ ╩ ה ∆╢⁹ 

ḷ  ☿◐ꜙꜞ♥▫ ☿◐ꜙꜞ♥▫ ⁸  

ה  ─ ☿◐ꜙꜞ♥▫⁸ ─ ╩ ™⁸ ╩ ה ∆╢⁹ 

 

ה ☿◐ꜙꜞ♥▫ ╩ ⌐ ∆╢√╘⁸ ─ ⁸ ─ ⌐

╢ ╩ ╘╢≤≤╙⌐⁸ ─ ╩ ⇔√⁹ 

 

☿◐ꜙꜞ♥▫ ⌐ ∆╢   

( ) ☿◐ꜙꜞ♥▫ ┘ ה   

ủ ☿◐ꜙꜞ♥▫⌐ ╢  

─  

─ ≢ ↑√ ─ ⌂ ≤ ⁸▪☿☻ⱷfi♩─ ⌐╟╢ ┘ ─ ⁸

─ ─╙≤ fi►♄◒כ◊►√⇔ ⌐╟╢ ╠ ≥ꜟכꜟ√╘

≤─ ⁸ ─ ⁸ ╩╟╡ ⌐⇔⁸ ☿◐ꜙꜞ♥▫ꜞ☻◒─ ⌐≈⌂→╢

√╘─ ╛ ╩ ≢ ⇔√⁹∕─ ⁸ ⌐⅔™≡⁸ ☿◐ꜙꜞ♥▫⅜ ⌐ ↕╣≡™╢↓≤⅜

↕╣⁸ ♀꜡╩ ⇔⁸ ─ ⅛≈ ⌂ ⌐ ⇔√⁹ 

⌐ ℮ ─ ⌐≈™≡│⁸ ─ ⌐ ↑≡ ⌐ ╩ ╘⁸ ⌐

╢ ─ ┘ ─ ╩ ↕∑√⁹╕√⁸ ☿◐ꜙꜞ♥▫ꜞ☻◒ ─√╘─ ≤

⇔≡ ⇔√▪☿☻ⱷfi♩≢│⁸ ─ ⌐⅔™≡ ─ ⁸ ⅝ ≤⇔≡ ↑√ ╛

╡ ⌐≈™≡⁸ ⌐ ⌐ ╩ ™√ ╩ ⇔√⁹∕─ ⁸ ≢ 19 ─ ⁸15 ─

─╒⅛⁸ ⅝ 74 ╩ ⇔⁸ ⱪ꜡◓ꜝⱶ ₈PPCAP₉≤™℮⁹ ─▬fiⱪ♇♩

≤⇔≡ ─ ╩ ∫√⁹ ⁸ ≢ ⇔√ ☿◐ꜙꜞ♥▫ ╩ ⌐⁸ ⌐⅔↑╢

─ ⅜ ⇔ↄ⌂∫√↓≤⌂≥⌐╟╡⁸ ⌐⅔↑╢ ─ │ 16 ≤⁸ ╟╡ ∆╢ ≤

⌂∫√ ⁹↓╣╠⌐≈™≡│⁸ ─▪☿☻ⱷfi♩⌐⅔™≡⁸ ≤ ╠ ╘╢ ≤

─ ┘ ≤ ─ ⌐≈™≡⁸ ⌐ ╩⅔™√ ╩ ⇔⁸ ☿◐ꜙꜞ♥▫ꜞ☻◒─ ╩ ╢



27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢№╢⁹▪☿☻ⱷfi♩│⁸ ⌂ ≤⇔≡ ⇔≡™╢╙─≢№╡⁸ ╟╡ ─ ╖≤

⇔≡ ⌂ ─ ⌐≈⌂⅜∫≡™╢≤⇔≡⁸ ™ ╩ ↑≡™╢⁹ 

⌐⅔™≡│ ─ 99%⅜ ☿◐ꜙꜞ♥▫│ ≤ ⇔≡⅔╡⁸ ™ ⅜ ⇔≡™╢↓≤╩ ⇔√⁹

╕√⁸ ⌐╟╢ ⁸ ▬ⱬfi♩─ ⅜ ∆╢ ⁸ ─ ⌐⅔™≡│⁸

╛ ─ ╩ ⇔⁸ ─ ─ ┘ ─ ⌐ ╘√⁹∕─ ⁸

╛ ⁸ ⅎ™≤™∫√ ⌂ ☿◐ꜙꜞ♥▫ ⅜ ∆╢↓≤│⌂ↄ⁸ ┼─ ה

╩ ∆╢≤≤╙⌐⁸ ─ ⌂ ⌐ ⅝ↄ ⇔√⁹ 

PPCAP⌐≈™≡│⁸ ≢ 680 ╡─ ⅝⅜ →╠╣⁸ ☿◐ꜙꜞ♥▫⌐ ∆╢ ꜞ☻◒╩ →╢√

╘─ ┘ ⌐≈⌂→√⁹PPCAP ╩ ↕∑╢ ≤⇔≡⁸ ─ ╩╕≤╘√●▬♄fi☻

╩ ⇔⁸ ┼ ⇔√╒⅛⁸ ╠─ ⅝⅛╠─ ╩ ∆╢√╘─ ≤⇔≡⁸ ─ ⌐⅔

↑╢ ⅝ ╩ ≤⇔√ ╩ ⌐⅔™≡ ⇔√⁹ ⌐≈™≡│⁸ ⌐⅔

™≡ ╟╡⁸ ⅝─ ╩ ╘╢ ⌂ ≤⇔≡ ↄ ↕╣√⁹ 

≤─ ⌐ ⇔≡⁸ ₈IAEA₉≤™℮⁹ ─ ⇔™ ─ ⌐≈™

≡⁸ ⅛╠ ┼ ⇔√ ⅜ꜟכꜟ ╘╠╣⁸↕╠⌐│⁸ ⌐ ⇔≡ ╢№≢ꜟכꜟ╢⌂≥

≤⇔≡ ↄ ↕╣√⁹ 

⌐ ∆╢  

≢│⁸ ─ ─ ⌐≈™≡⁸ ╩ ⇔≡ ─ꜞ☻◒╩ ⇔⁸╟╡

⌂ ≤∆╢√╘⁸21 ⌐≈™≡ 30 ╟╡ ⁸ ה ╩ ⌐ ╡ ╗⌂≥⁸

⌐╟╢ ─ꜞ☻◒╩ ⌐ ∆╢↓≤⌐ ⇔√⁹╕√⁸ ⌐ ™ ⇔√

─ ◌ⱷꜝ─ ⌐≈™≡│⁸ ─ ⌐ ∆╢ ╩ ╘╢√╘⁸ ─ꜞ☻◒╩ ▪

☿☻ⱷfi♩ ⇔⁸13 ⌐≈™≡ ╩ ∫√⁹ ◌ⱷꜝ│⁸ ─ ╩ ∆╢ ⌂ ≢№

╡⁸ ⌐╟╡ ⌐ ╩ ⅎ╢ ⅜№╢ ⌐ ∆╢ ─ ≢⁸ ☿◐ꜙꜞ♥▫

ꜞ☻◒─ ⌐ ⅝ↄ ⇔√⁹ 

 

ủ ה  

ה ─  

┘ IAEA⌐╟╢ ┼ ⌐ ⇔√ ⁸ ⌐⅔↑╢ ⅜ ╡⌂ↄ

↕╣√⁹ ≢⁸ ☿fi♃⁸≡™⅔⌐כ ⌐ ⅜ ⇔√ ─ ⅜ ↕╣⁸

⌐ ≠⅝ ┼ ╩ ∫√⁹IAEA⅜ ∂ ⌐ ⇔√ ⌐ │⌂ↄ⁸IAEA─
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⌐ │⌂⅛∫√⁹╕√⁸ ┘ ╩ ⇔√ ⌂ ─ ⌐

╟╡⁸ │⌂⅛∫√ ♀꜡╩ ⇔≡™╢⁹⁹↓╣⌐╟╡⁸ ⌐⅔↑╢

⅜ ⌐ ╦╣√≤ ∆╢⁹ 

ה ╩ ⌐ ∆╢√╘⁸ ⌐⅔↑╢ ה ⌐ ╢ ⌐≈™≡

┼ ┘ ╩ ╛⅛⌐ ™⁸ ⌐⅔↑╢ ─ ╩ ⌐ ∫√⁹ ⁸ ╡⅜

↕╣⌂™ ─ ─ ה ╩ ╢√╘⁸ ⌂ ┘ ─ ⌂ ─╒⅛⁸▪☿☻ⱷfi

♩╩ ⌐ ⇔≡ ™⁸ ⅜ ⌐ ↕╣≡™√↓≤╩ ⇔⁸ ⌐ ∂≡ ╩ ∫√⁹╕

√⁸ ─ ⅜♃כ♦─ ↕╣≡™╢ ◦☻♥ⱶ─ ─√╘⁸ 1,000 ─

⅜ ─☻כⱬ♃כ♦√╣↕ ╩ ↕∑⁸ ─ ─♃כ♦╢╟⌐ ╛ ─ꜞ☻◒╩ ⇔

√⁹ 

⌐≈™≡│⁸ ⌂ ┘ ⅜ ≢№╢↓≤⅛╠ ⅜ ⌐№╡⁸ ─ ⌐ ∆╢

≤™℮ ⅜№∫√⁹↓─ ╩ ∆╢√╘⌐⁸ ┘ ⅜ ⇔ ⌐ ⌂ ╛ⱴ♬ꜙ▪

ꜟ ─ ⌐ ⇔⁸ ⌂▪◒☿☻ ┘ ─ ─ ╩ ≢

↕∑√⁹╕√⁸ ─ ⌐ ∆╢●▬♪ꜝ▬fi╩ ⇔⁸ ⌂ ─ ╩ ↕∑√⁹

⌐ ⌂▪◒☿☻⌐≈™≡│⁸IAEA┼─ ─ ╖╩ √⌐ ∆╢ ⁸ ╩ ⇔√⁹↓─ ─

⌐≈™≡│⁸ ─ ─ ⌐ ∆╢ ≢№╢≤⇔≡⁸IAEA⅛╠ ↕╣√⁹ 

⌐ ╢ ⌐ ∆╢ ─ ╩ ╘⁸ ⌐ ╢ ╩ ╘√

╩ ⇔≡ ╩ ⇔⁸ ─ ה ╩ ∫√⁹╕√⁸ ─ ─

√╘─ ≤⇔≡⁸ŋ ⅛╠ ╩ ™√ ( ) ⁸o ╩ ≤⇔√ e-ꜝכ♬fi◓( ) ⁸ɔ

⌐╟╢ ┘ ≤─ ( )⁸ᵔ ☻כ◖◓fi♬כ꜠♩ ─ ╩ ⇔√⁹ 

─ ─ ⌐≈™≡│⁸ ⌐ ⌐ ⇔≡ ╩ ⇔⁸ ≤ ╩ ╢≤≤╙⌐⁸

22 ╕≢⌐ ⌐ ↕╣≡™╢ ≡─ ⌐ ⅜⌂™↓≤╩ ⇔√⁹⌂⅔⁸ ─ ⌐

╟╢ ☿fi♃כ⌐ ↕╣≡™╢ ─ ─ ⌐ ⌐│ ╩ ⇔≡⅔╡⁸

≢№╢≤⇔≡ ™ ╩ ↑√⁹ │⁸ ⌐ ⇔≡ ─ ╩ ∆╢ ≢№╢⁹ 

 

⌐ ╢ ה  

─ ⌐≈™≡ ∆╢ Iה AEA ⌐ ⌐ ⇔ │ ┘

◖꜡♫►▬ꜟ☻ ┼─ ≤⇔≡♥꜠ⱦ ─ ≢ ⁸ ─ ⁸ ╩ ה

⌐ ⇔√⁹╕√⁸ ⌐ ╢ ╩ ⇔⁸ ┼─ ╩ ⌐ ⇔⁸ ─



29 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

ה ☿◐ꜙꜞ♥▫ ─

⌐ ╘≡™╢⅛⁹ 

 

ₒ ₓ 

ה ☿◐ꜙꜞ♥▫

─

 

 

ₒ ₓ 

ה ☿◐ꜙꜞ♥▫ ─

⸗♬♃ꜞfi◓ ⸗

♬♃ꜞfi◓  

─◓fi♬כꜝ-eה

⸗♬♃ꜞfi◓  

 

⌐≈⌂→╢ ⁸IAEA⌐╟╢ ⌂ ─ ⌐ ⇔√⁹ │⁸TRP─ ⌐ ╢

≤⇔≡⁸ ╟╡ ╩ ↑⁸ ⅜ ─ ≤⇔≡ ┘ ─ ●▬♪ꜝ▬

fi ⌐ ╢ ┼ ⇔⁸ ⌐ ⌂●▬♪ꜝ▬fi ⌐ ⅝ↄ ⇔√⁹∕─╒⅛⁸

╟╡ ─ ─ ╛ ─ ⅜ ╘╠╣√↓≤⌐╟╡⁸ ╩ ╗⁹

─ ╩ ↑≡ ⇔⁸ ⌂ ⅛╠ ⌐☼כ♬ ⅝ↄ ⇔√⁹↓╣╠─ ╩ ∂≡⁸ ─ ⌐

⅔↑╢ ╩ ⇔√⁹ 

⌐ ╢ ⅛╠─ ⅜ №╡⁸ ─ ∆ ╕≢⌐ ╩ ∆╢≤≤

╙⌐⁸ ─ ⱪꜟ♩♬►ⱶ─ ⌐≈™≡╙⁸ ─ ⅜ ─ⱪꜟ♩♬►ⱶ ─ ⌐ ╦

∑≡ ⱱכⱶⱭכ☺⌐ ⇔⁸ ─ ─ ─ ⌐ ╘√⁹ 

 

ủ ☿◐ꜙꜞ♥▫  

─ ┘ ☿◐ꜙꜞ♥▫ │⁸ ─ ⌐ ™⁸ ≢ ≥⅔╡ ╩ ⇔√⁹

☿◐ꜙꜞ♥▫⌐ ╢ ╩⁸ ┘ ≤╙ 12 ⌐ ⌐⅔™≡ ⇔√⁹

≢│⁸ ─ ╩ ┘ ה ☿◐ꜙꜞ♥▫ ☿fi♃⁸╠⅛כ ╩ ≢│

⅛╠⁸ ≢│ ⅛╠ ™√⁹ ─▪fi◔כ♩ ⅛╠⁸ ─ ╛ ☿◐ꜙꜞ♥▫

⌐ ∆╢ ⌐≈™≡⁸ ─ │ ╠╣≡™╢↓≤⅜ ↕╣√⁹ 

⌐╟╢ ☿◐ꜙꜞ♥▫┼─ ╩ ⌐ ∆√╘⌐⁸ ☿◐ꜙꜞ♥▫⌐ ∆╢ ⅛╠ ⌐

↑√ⱷ♇☿כ☺─ ╛⁸ ⌐╟╢ ┘ ≤─ ╩ ∆╢ ⁸ ◘ ⁸

⁸╙╪∂╜⁸┤→╪ ┘ ≢ ⇔√⁹↓╣╠─ ╩ ≡⁸ ⌐ ⇔≡ ─ ☿◐ꜙꜞ♥▫⌐ ∆

╢ ─ ╛ ─ ⅜ ╠╣√↓≤│ ⌐ ⅜№╢⁹╕√⁸ ⱷ♇☿⁸│≡™≈⌐☺כ

⌐⅔™≡ ╟╡⁸ ─ ☿◐ꜙꜞ♥▫⌐ ∆╢ ╩ ∆ ⌂ ≤⇔≡ ↄ ↕╣

√⁹ 

☿◐ꜙꜞ♥▫ ─ ╩ ∆╢√╘⌐⁸ ╩ ⌐ e-ꜝכ♬fi◓◦☻♥ⱶ╩ ⇔√ ☿◐ꜙ

ꜞ♥▫ ┘ ╩ ⇔√ ⁸ 100 ⁹₈ ☿◐ꜙꜞ♥▫│ ∞≤ ℮⅛₉≤─

⌐ ⇔₈∕℮ ℮₉⁸₈≥∟╠⅛≤™ⅎ┌∕℮ ℮₉╩ ╘√ ⌂ ⅜ 99 ≤⁸ ≤ ⌐ ™

╩ ⇔≡⅔╡⁸ ☿◐ꜙꜞ♥▫ │ ⌐ ⇔≡⅝≡™╢↓≤╩ ⇔√⁹ │ ⌂ ⅜ ≢№

╢↓≤⅛╠⁸ ⌐ PDCA◘▬◒ꜟ⌐╟╢ ─ ╩ ™⁸ ╙ ⌂ ╩ ⇔≡™ↄ⁹ 

 

ủ ┼─  
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☿◐ꜙꜞ♥▫ ┘ ה ─ ╩ ⌐ ╢√╘⁸ ─ ┼─

≤⇔≡⁸ᵑ ─ ⁸ᵒ ─ ╖─ ⌐ ⇔√⁹ ⌐│⁸ ⌐ ∆╢ ⁸

┘ ─☻Ɽ▪ꜞꜗ◐⁸ꜟכꜟ ⁸ ◦☻♥ⱶ─ ⁸ ⌐ ╢ ─ ⌐≈™≡⁸

꞉כ◐fi◓◓ꜟכⱪ╩ ⇔⁸ ─ ╩ ⌐ ⇔√⁹ ⌐⅔™≡│⁸ᵑ ─ ╩

≤⇔≡⁸ ⌐ ╩ ╘╢ ≢№╢⁹ 

 

( ) ⱪꜟ♩♬►ⱶ─ ─   

⅜ ∆╢ⱪꜟ♩♬►ⱶ─ ⌐ ╢ ╩ ╘╢≤≤╙⌐⁸ ─ ⌐ ╛⅛⌐ ∆╢

√╘⁸ ⱪꜟ♩♬►ⱶ ╩ 18 ⌐ ⇔√⁹╕√⁸ ╩ 22

─ ⌐ ⇔⁸ ─ ─ ⌐⅔™≡⁸ ─ ╩ ↑√⁹ 

 

( ) ─   

⌐ ≠⅝⁸ DCA⁸JMTR⁸JRR- ┘ JRR- ─ ⌐ ╢

┘ ╩ ⇔√⁹ │⁸ ≤─ ╖⌐╟╢ ─ ⁸ ≤ ─ ≈─

⌐╕√⅜╢↓≤⅛╠⁸ ≢ ⅜ ∂⌂™╟℮⌐ ╩ ╢≤≤╙⌐⁸ ⁸

┘ ⁸ ⁸ ─ ┘⌐ ⁸ ╖ ↑ ─ ™ ─

╩ ™⁸ ≥⅔╡≢ ⌂ ⌐ ⇔√⁹ 

─ ┘ ⌐⅔™≡⁸ ─ ⌐ ⌐ ⇔

√⁹ ─ ⌐ ╢ ─◖ⱷfi♩─ ╛ ↔≤⌐ ⅜ ∂⌂™╟℮ ⌐ ╢ QMS─ ⇔

╩ ℮⌂≥⇔≡ ╩ ╢≤≤╙⌐⁸ ─ ∆╢ ⌐≈™≡ ה ╩ ™ ─ ⌐ ⇔

√⁹ 

 

 ₐ ─ⱴⱠ☺ⱷfi♩

⌐ ╢ ┼─

ₑ 

ₒ ⱥ▪ꜞfi◓ₓ 

₈ה ⱥ▪ꜞfi◓₉

⌐⅔↑╢ ⌐≈

ₐ ─ⱴⱠ☺ⱷfi♩⌐ ╢ ┼─ ₑ 

 

 

ₒ ⱥ▪ꜞfi◓ₓ  

ה ⱥ▪ꜞfi◓≢ ─ ⌐≈™≡◖ⱷfi♩⅜⌂↕╣√↓≤╩ ↑⁸ ─ ─

╛ ⁸ ⁸ ─ ─ ╩ ™⁸ ─ ⌐ ↑√ ╩≤╡╕≤╘√⁹ ╩
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™≡ ⌂ ╩ ∫

√⅛⁹ 

 

 

ₒ ⱴⱠ☺ⱷfi♩꜠

ⱦꜙכₓ 

₈ה ⱴⱠ☺ⱷfi♩

꜠ⱦꜙ₉כ⌐⅔↑╢

⌐≈™≡

⌂ ╩ ∫√⅛⁹ 

 

 

ₐ ⅛╠─

┼─ ₑ 

ₒ

ₓ 

ה ⅝⌂ ⌐≈⌂⅜╠

⌂⅛∫√╙──⁸

⅜ ⅛∫√↓≤

┘ ⅜ ™≢

⇔√↓≤│ ⌂

⅜ ≢№╡⁸

╩ ↕∑⌂™ ⁸

⅜ ⇔√ ⌐

⁸ ⅜

≢⅝╢

Ɫכ♪ ┘♁ⱨ♩

─ ╩∆╢═⅝≢№

╢⁹ 

╕ⅎ⁸ ⌐⅔™≡│⁸ ╩☻כⱬ♃כ♦─ ∆╢≤≤╙⌐⁸ ⌂ ─ ╛

⇔√ ─ ╩ ⌐ ∆╢⁹∕─ ⁸ ⌐ ∆╢●Ᵽ♫fi☻─ ⁸ ─ ⌐ ∆╢

◖ⱷfi♩⅜⌂↕╣⁸ ⇔≡ ╡ ╗↓≤≤⇔≡™╢⁹ 

 

ₒ ⱴⱠ☺ⱷfi♩꜠ⱦꜙכₓ  

ה ─ MR⌐⅔™≡│⁸ ⌐⅔™≡₈♩ꜝⱩꜟ♀꜡₉╩ ⇔ ⌐ ╡ ╗↓≤⁸

⌐ ≠ↄ ─ ≤ ⌂ ⌐ ╡ ╗↓≤⁸ ╩ ╗ ⌐ ╡ ╗↓≤

─ ⅜⌂↕╣⁸ ⌐⅔™≡⁸ ⌐ ⇔≡ ╡ ╪∞⁹╕√⁸ ─ ╡ ⌐≈™≡ ╩

⅝⁸ ⇔⁸∕─ ≢ ─ ─Ɽⱨ◊כⱴfi☻╩ →╢√╘─ ╩ ℮↓≤≤─ ╩ ↑⁸ ⌐

╡ ™⁸ ─ ╩↕╠⌐ ≢⅝╢ ─ ╩ ∫√⁹ ╩ ╕ⅎ⁸ ⌐ ╩₈ ה

☿◐ꜙꜞ♥▫ ₉⌐ ∆╢⁹ 

 

ₐ ⅛╠─ ┼─ ₑ  

ₒ ₓ 

ה ─ ⌐≈™≡│⁸ ─ ─ ╩ ™⁸ ─√╘─ ₈

─ ⌐ ∆╢ ₉╩ ╡╕≤╘√⁹ ─ ╩ ⌐ ⇔⁸ ╩ ∂≡™╢⁹

╕√⁸ ⅜ ⇔√↓≤╩ ╕ⅎ⁸ ⌐₈ ◐ꜗfiⱭכfi₉╩ ⇔⁸ ⁸

─ꜟכꜟ ╩ ╢≤≤╙⌐⁸ ⌐ ⇔≡ ─ ≤ ╩ ⇔√⁹ ⌐⅔™≡╙⁸

⌐⅔™≡ Ⱶ☻╩ ∆╢√╘⌐ ⁸ ─ꜟכꜟ ╩ ∆╢≤≤╙⌐⁸ ─ ⌐

↑ ─ ╩ ⇔⁸ ⌐ ∂≡ ה ╩ ∫√⁹ 
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ה ⅝ ⅝⁸ ⌐

╟╢ ─ ╩

←╟℮⁸ ╩ ≢

⅝╢ⱴ♬ꜙ▪ꜟ ╛

⁸ ⌐

╢ ╩ ╘╢═⅝≢

№╢⁹ 

 

 

ה ┘ ⌐≈™≡⁸ ─ ⁸ ⅛╠ ╕≢╩ ⅎ√◐ꜗꜞ▪Ɽ☻─

≤ ╩ ⇔≡ ⌂ ╩ ∫≡™ↄ⁹╕√⁸ ─ⱴ♬ꜙ▪ꜟ ╛ ⁸

─ ⁸ ─ ╩ ∂≡⁸ ╩ ∫≡™ↄ⁹ 

 

 

∕─  

⌐⌂⇔⁹ 
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   ─ ∕─ ─ ─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No.  ─ ⌐ ╢  

∆╢ ה   

 ⌐ ↑√ ─ ≤ ה

┼─  

 ⌂ ─  

 

ה   

ה   

 

 ─  

 ⅛╠─ ⌐ ╢ ─  

⌐ ╢

⌂≥  

ủ 23 11 ⌐ ⇔√ ⌐ ℮

─ ⌐╟╡ ↕╣√ ⌐╟╢ ─ ┼─ ⌐ ∆╢

⌐ ≠ↄ 23 11  

ủ ⌐⅔↑╢ ⌐ ∆╢

23 12  

ủ 24  

ủ ⱱכꜟ♦▫fi◓☻ ─ ⌐ ↑

√ ⱴ♇ⱪ♪כ꜡ 29 26 ה

 

ủ ◄Ⱡꜟ◑כ 26  

ủ ◄Ⱡꜟ◑כ 30  

ủ ◄Ⱡꜟ◑כ 10  

ủ 17  

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 

꜠ⱦꜙכ  

 0289⁸0315 

 0022 

 

⌂  ♃כ♦

 ᵑ ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

  

 27

 

28

 

29

 

30

   

 

 27

 

28

 

29

 

30

 

   

 ⁸ ה

♩ꜝⱩꜟ

        
 

21, 142,033 25, 252,153 24,275,315 15,177,015 19,445,480 21, 293, 216 56, 795, 133 
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21, 931,391 24, 737,709 

27, 744,991
β  

19,859,124
β  

19,037,719 
24, 366, 621

β  

23, 730, 775
β  

 

217

(

26

)  

257  279  304  334  392  298  337  
(

)  
18, 377,804 17, 231,312 15, 790,239 15,951,838 16, 698,158 16,907,231 17,303,301 

         (

)  
ỏ451,380 ỏ52,999 31,472 10,404 56,386 22,713 ỏ260,123 

         ◖☻♩

 
    24, 282,802 18,030,192 18,386,358 

ⱦכ◘         

☻ ◖☻

♩( )  

24, 050,172 13, 184,571 14,781,995 16,758,404    

          297 305 335 315 308 318 333 

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩ ⁹ 

β ─ │⁸ ╟╡─ ⌐╟╢ ≢№╢⁹ 

β ─ │⁸ ┼─ ⌐╟╢ ≢№╢⁹ 
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂ ─

⁸  

─ ה  
⌐╟╢  

⌂   

ₐ ⌂ ≤  e

ₒ ₓ 

ᵑ ╩ ≤⇔√

╩ ∫≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ─ ─

 

 

 

 

 

 

 

 

 

 

 

ה ⁸

─

─

 

 

─ ⌐ ╢  

ᵑ ╩ ≤⇔√ ╩ ∫≡™╢⅛⁹ 

 

 

 

ủ ⁸ ꜟⱩꜝ♩ה ─ ─  

⌐ √∫≡│⁸ ₈ꜞ☻◒▪☿☻ⱷfi♩ ┘ KY ─TBMה ⌐≈™≡₉⌐ ≠

⅝⁸ ─ꜞ☻◒▪☿☻ⱷfi♩⌐⅔™≡ꜞ☻◒╩ ™ ⇔⁸ꜞ ☻◒ ╩ ⇔√ ≢ ╩ ⇔≡™╢⁹

╕√⁸ ⌐│⁸ ⌐⅔™≡ ⅜ ─ ╩ ⇔⌂⅜╠⁸KY ♇Ⱳꜟכ♠TBMה

◒☻Ⱶכ♥▫fi◓ ╩ ⇔≡™╢⁹⌂⅔⁸↓╣╠ ⌐≈™≡│⁸ ⌐╟╢ Ⱨ▪꜠ⱦꜙכ╛ ⌐╟

╢ⱴⱠ☺ⱷfi♩○Ⱪ◙ⱬכ◦ꜛfi⁸ ⌐╟╢ ⌐╟∫≡ ∆╢≤≤╙⌐⁸ ⅜ ⌐

╩ ה ⇔⁸ ╩ⱨ▫כ♪Ᵽ♇◒∆╢↓≤≢⁸ ─ ╩ ∫≡™╢⁹ 

╕√⁸ ╩ ⇔≡ ∆╢↓≤≢⁸ ─ ╩ ∫≡™╢⁹ Ⱨ▪꜠ⱦꜙכ⌐⅔™≡

│⁸ ⌐ ≠ↄ ─ ⌐≈™≡╙ ↕╣⁸◦♬▪▪♪Ᵽ▬◙כ ╩ ╘√꜠ⱦꜙכ♅כⱶ⅛

╠ ⌐ ⇔≡™╢≤─ ╩ ↑√⁹ 

↕╠⌐⁸ ⌐╟╢ ╩ ⌐ ⇔⁸ ≤ ⇔√ ─ ┘ ─ ╩

∂≡ ─ ⌐╟╢ ╩ ⇔≡™╢⁹ 

 

ủ ⁸ ─ ─  

─ ┘ ─ ╩ ╢√╘⁸ │⁸ ⌐╟╢ ₈ⱪ

ꜟ♩♬►ⱶ ⅛╠ ┬↓≤₉ ╩ ⇔√⁹╕√⁸ ☿fi♃כ∕╣∙╣─ ─ ─ ⁸

≢─♩ꜝⱩꜟ ⌐ ╩ ≡√ ╩ ⇔⁸ ─ ╛ ≢─ ─ ╣╩ ≤⇔

√ ─ ⌂ ⌐≈™≡ ⇔√⁹ 

 

 

ₒ ─ ₓ 

─ ⌐ ╢

 

( ) ⌐ ↑√

ₒ ₈ ₉x  

ה ⌐☼כ♬ ⌐

⇔⁸ ⅜ ⇔√

( ה

)≢ ⇔√

─ ╩

HD≤≤╙⌐ ≢ ⇔

√↓≤≢⁸ ►

▼ꜟ ─ ⅜

↕╣√╟╡╙ ™↓≤

⅜ ≢⅝⁸ │

ה ה ♅

ⱶכ / ╛

⌐ ↕╣⁸ ╘≡

≡⇔≥♃כ♦⌂

⌐ ↕╣√⁹ 

ה ⱨ□▬ⱣכLIBS

  

⌐ ∫√  

⌐ ∆≤⅔╡⁸

─ ה ⁸

⌐ ╠⇔⁸ ─

⌐╟╢ ⁸ ⌐≈™

≡ ╩ ╕ⅎ≡ ⌐

⇔√ ⁸ ⁸ ⅛

≈ ⌂ ─ ≢

₈ ─ ₉⌐

↑≡ ⌂ ─ ╛

⌂ ─ ─ ⅜

╘╠╣╢√╘⁹ 

 

⌐ ↑√

 

ủ ─

⌐☼כ♬─ ⌐

⇔⁸ ─ ╛

╩ ⌐ ⇔√↓≤

≢⁸ ─

╩ ↕∑⁸ ♪כ꜡

ⱴ♇ⱪ⌐⅔™≡ ↕╣≡

™╢ ⌐ ↑√ ⅝⌂
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ꜟⱩꜝ♩ה ─

╕≢─

 

 

ה ╩│∂╘≤

⇔√ ┼─

─ ⌐ ╢

─ ⸗

♬♃ꜞfi◓  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↕╠⌐⁸ ─ ⇔ ╩ ⇔≡ ⇔⁸ │⁸ ─ ─ ╛

⅜ ↕╣╢ ─ ⌐⅔↑╢ ╛ ─ ─ ╩∆╢↓≤≢⁸

╙ ╘√ ⁸ ╩ ⇔≡™╢⁹↓╣╠ ─ ⌐│⁸∕─ ─ ╩ ∆╢

↓≤≢⁸ ⌐ ╩ ↕∑√⁹ ⅎ≡⁸ ⌐ ⇔√ e-ꜝכ♬fi◓╩ ⇔√ ⌐ ╢

─ ╩ ⇔≡ ⇔√⁹ 

 

ủ ⁸ ꜟⱩꜝ♩ה ┘♩ꜝⱩꜟ ─ ╕≢─  

│⁸ ╩ ℮ ┘ ה ─ ⌐╟╢ ⌐╙≥ꜟⱩꜝ♩ה ⇔≡™⌂™⁹ 

 

 

ủ ╩│∂╘≤⇔√ ┼─ ─ ⌐ ╢ ─  

ה │⁸ ╩ ☿fi♃כ ┘─ ⌐⅔™≡ ⇔ 12

⁸ ₈ F₉≤™℮⁹ ─ ⌐ ╢ ─ ╛Ɽfiⱨ꜠♇♩

─ ╩∆╢↓≤≢⁸ ⌐ ╩ ╘╢ ≢ ⌂ ╩ ⇔√⁹ ⌐╟╡⁸

F ┘ ─ ⌐ ∆╢ ─ ⌐ ⅝ↄ ⇔√⁹ 

ה ☿fi♃⁸│≢כ │ ─ ה ⁸ ─ ╩ ╘ ─ ╛ ⌂

≥⅛╠ 105 ⁸1,702 ─ ה ⅜ ╣⁸ F ─ ┼─ ⌐ ⅝ↄ ⇔√⁹ 

ה ⌐ ⇔√꜡Ⱳ♇♩ ⱪ꜡◓ꜝⱶ⌐≈™≡│⁸ ⌐⅔™≡╙ ⁸ ⁸

╩ ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ≤ ⇔ ↑ ╣╢⌂≥⁸ ╩ ⌐ 20 ─

╩ ⇔≡⅔╡⁸ ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ┼─ ╩ ╗ ⌐ ╢ ה ─ ≤⇔≡

⌐ ⇔√⁹ 

ה ⅜ ∆╢₈⌂╠ SUNⱨ▼☻₉ 10 30 ┼─ ה ╩ ∫√⁹╕√⁸

⅜ ∆╢₈⌂╠│∫ ↓≥╙ ₉ ⌐ ⇔⁸ ↑ ≤⇔≡⁸VR

♩♇Ⱳ꜡ה ╩ ⇔⁸ ⌐ ⇔ ─ ┼─ ┘ ─ ≤⇔≡

⇔√⁹ 

ה ☿fi♃כ ₈CLADS₉≤™℮⁹ ≢│⁸ ⌐ 15 ⁸ 80 ─ ה ⅜

╣√⁹ ⌐│⁸ ⁸ ⱱכꜟ♦▫fi◓☻ ₈ HD₉≤™℮⁹ ה ה

─ ⁸ ה ה ⅜ ╕╣⁸ ┼─ ─ ─ ⁸ ─ ⌐

∆╢ ⁸ ╛ ─ ⌐ ⇔√⁹╕√⁸ ─ ╩ ≤⇔√

╩ ≤

≢ ⇔⁸ ⌐

⇔⁸ ≢─ ≤

⇔≡─ ╩ ⇔√

↓≤≢⁸ ─

─ ⌂ ⌐

≢⅝╢╙─≤ ↕╣╢⁹

╕√⁸ ⌐⅔↑╢

╩ ⇔⁸ ─

─ ⌐≈⌂⅜∫√⁹

│⁸ ─

┼─ ⌐ ⅎ⁸

╟╡₈ ה

₉⌐╙ ↕╣╢

↓≤≢⁸ ╩

⌐ ∆╢ ⅜

≢⅝√⁹ ►▼

ꜟ ⌐≈™≡⁸

┘ LIBS ─

≤™∫√CLADS─

╩ ⇔⁸ ⌐

HD⌐ ⇔√↓≤│

─ ─ ⌐

⅝ↄ ⇔√⁹ 

ה ╕≢─ ─

╩ ∆╢≤≤╙

⌐⁸♦Ⱪꜞ─ ⁸

─ ה ⌐≈™

≡ⱪꜝfi♩♦כ♃≤

╩ √⇔√⁹╕√⁸

⅜⁸337 ≤ ≤

⇔ 150 ≢№╢↓

≤⌂≥⅛╠⁸ ⌂ ─

╛ ⌂ ─

─ ⅜ ╘╠╣╢⁹ 

ủ◖fiⱪ♩fi◌ⱷꜝ⁸ 3D-

LiDAR ┘ ╩ ╖

╦∑⁸ ⌐⅔↑╢

╩ ≢ ∆

╢ ▬ⱷכ☺fi

◓◦☻♥ⱶ╩ ⌐

∆╢↓≤≢⁸ ≢

┌ↄ╩ ⅎ√ ≢⅛≈

╩ ⌐ ⇔≡⁸

╩ ≤∆╢

⌂≥⁸ ┼─ ╙ ╘

≡ ─ ⌐ ⅝ↄ

⇔≡⅔╡⁸ ⌂

─ ╛ ⌂ ─

─ ⅜ ╘╠╣╢⁹ 

 

⌐ ╢  

ủ √⌂ ⸗♦ꜟ─ ⌐

╟╡ ╠╣√ ╩

╛ ┼

⇔⁸ ─ Ɽ♃כfi

╩ ⇔√ ┌ↄ

⅜ ─
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ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ⸗

♬♃ꜞfi◓  

 

ₒ ₓ 

ᵒ ─√╘─

⅜ ≢№╢⅛⁹ 

 

ₒ ₓ 

ה

─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 ≢─ ╩ ⇔⁸ ─ ⌐ ⇔√⁹ 

ה ⌐ ∆╢ ╩ ∫√⁹ 

 

ủ ⁸ ꜟⱩꜝ♩ה  

│⁸ ╩ ℮ ┘ ה ─ ⌐╟╢ ⌐╙≥ꜟⱩꜝ♩ה ⇔≡™⌂™⁹ 

 

 

ᵒ ─√╘─ ⅜ ≢№╢⅛⁹ 

ủ ─  

ₒ ₈OJT₉≤™℮⁹ ─ ₓ 

ה ─ ╩ ∂√ ─ ─√╘─ OJT╩ CLADS ≢ ⇔√⁹ 

ה ≢│⁸ ה ─ ⌐ ⌂ ─√╘─ ╩ ℮ OJT╩

┘ ─ ≢ ⇔√⁹ ⌐⅔↑╢ │ ─≤⅔╡≢№╢⁹ 

-    

-     

 

ₒ ה ─ ₓ 

ה ╩ ℮ ─ ─√╘⁸ ┘ ⌐ ⇔≡ ─ ╩ ⇔⁸ ╛◖Ⱶꜙ♬◔כ

◦ꜛfi ─ ╩ ∫√⁹ 

-  ≢ ─ ┼─  

-  ≤⇔≡ ┼─  

-  ─√╘─ ┼─  

-  ─ ⌐ ⌂ ─  

-  ▬ⱬfi♩⌐⅔↑╢ ╛ ─  

-  F♃☻◒ⱨ◊כ☻┼─ ╩ ∂√ ─ ™ ─  

 

ₒ ─ ─ ₓ 

ה F ⌐ ╢ ─ ⌐≈™≡ ≤⇔≡ ⌐ ╡ ╗ ≤⇔≡⁸ 25 ⅛╠₈

F ♃☻◒ⱨ◊₉☻כ╩ ⇔≡⅔╡⁸ ─ ⅜☼כ◦ F─ ⌐ ↑√ ─ ⌐≈⌂

∆╢♦Ⱪꜞ ⌐

╟╡⁸ ₁⌂ ─

╛∕─ ⌐╟∫≡

↕╣╢ ⌐ ∂√

╩ ╕ⅎ≡⁸

╛♦Ⱪꜞ ה ה

─ ╩ ℮ ≤

⌂╢ ╘≡─ ╩

⇔√⁹╕√⁸TCOFF⁸

PreADES ─ OECD/NEAⱪ

꜡☺▼◒♩⁸ CNWG

≢─ ⌐ ⅎ⁸↓╣

╕≢─ ╩ ⌐

╛₈ ⁸FPה

₉≤⇔≡ ╡╕

≤╘≡ ⱪ꜡☺▼◒♩

≢ ↕╣√⁹↓╣╠─

╩ HD≤ ╩

⌡√ ≢ debrisWiki ≤

⇔≡ ⌐ ⇔⁸WEB

≢ ─ ⅜

∆╢≤≤╙⌐⁸ ↄ

⌐ ⇔√⁹ 

ה ─ ╛

─

─ ⁸ ₁⌂

─ ה ─♃כ♦

╖ →⌐╟╡⁸ ꜡

♩☻ꜟ▬ⱴ♇ⱪ─ⱴ♪כ

─ ─

≤⇔≡ ↕╣√↓≤⌂

≥⁸ ╛ ─

⌐ ╢ ┼─ ⅜ ╠

╣⁸ ⌂ ─ ╛

⌂ ─ ─

⅜ ╘╠╣╢⁹ 

 

─  

ủ ☿fi♃כ

⌐≈™≡⁸ 84 ≤

⌂╢ ╩№→⁸

ה ─√╘─

≤⇔≡ ╩ ╘╢

≤≤╙⌐⁸ ─

─ D- CAD♦כ♃

─ ╩ ™⁸ ─

⌐ ╩♃כ♦╢∆

⇔⁸ ⌐ ╢

⌐ ⇔√⁹╕√⁸ ─

ה ╩ ≤⇔√

ⱪ꜡◓ꜝⱶ─ ⌐

╟╡⁸ ─ ╩

℮ ⌐╙ ⇔

√⁹ ⅎ≡⁸CLADS⌐⅔↑╢

─ ╛

─ ╩ ∂

≡⁸ ⁸ ≤─

Ⱡ♇♩꞉כ◒─ ⌐
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⅜╢╟℮⁸ ─ ╩ ∆╢↓≤⌐ ╘√⁹╕√⁸ ♦Ⱪꜞ⁸ ⌐ ∆╢ ≈─ ╩

∂≡⁸ ╩ ⌐ⱷfiⱣכ≤⇔≡ ⇔≡ ─ ╩ ╘╢≤≤╙⌐⁸ ⌐ ↑√

⌂ ─ ╛∕─ ─√╘─ⱪ꜡☿☻─ ⌂≥╩ ⇔√⁹ 

 

ₒ ⌐╟╢ ⌐ ╢ ₓ 

ה F ⌐ ™ ∆╢ ⌐ ∆╢ ╩ ⌐ ∆╢√╘⁸ ─ ≤

⌂ ─ ⌐ ↑√ ╩ ℮↓≤╩ ≤⇔⁸ ─ ─ ─ ⁸₈

₉╩ ⇔≡⅔╡⁸ ⌐⅔↑╢ ─ ⌐☼כ♬ ≠ↄ ⌐≈™≡╙ ⇔√↓≤

╩ ↑≡⁸ ⌐ ⌂ ─ ╩ ≢ ∫√⁹ 

 

ₒ ₓ 

ה ≢№╢ ₈IAEA₉≤™℮⁹ ╛ ₈OECD/NEA₉≤

™℮⁹ ⌐ ⅎ⁸ⱨ▫fiꜝfi♪⁸☻►▼כ♦fi⁸♪▬♠⁸♅▼◖⁸▪ⱷꜞ◌⁸ⱨꜝfi☻⁸►◒ꜝ▬♫⁸▬◑ꜞ☻⌂

≥─ ≤─ ╩ ∂⁸ ─ ─Ⱡ♇♩꞉כ◒ ꜟⱣכ꜡◓╛ ─ ⌐ ⇔√⁹ 

ה ─ ╩ F┼ ⇔√⁹ F⌐⅔↑╢ ⁸ ⌐ ╢ ┘↓╣⌐ ∆╢

─ ╩ ∆╢↓≤⌐╟╡⁸ HD─ ┘ ─ ⅎ ≤∕─ ╩⁸OJT╩ ∂≡ ה

∆╢↓≤╩ ⌂ ≤∆╢ ╩ ⇔⁸ - HD ─ ╩ ↕∑≡™╢⁹ 

 

ủ ─  

ₒ ─ ₓ 

ה ₈ ╩ ⇔√ ה ₈ ₉≤™℮⁹ β ₉╩ ⇔√⁹

│ ⌐ ⱪ꜡◓ꜝⱶ≤⇔≡ ⁸ ⱪ꜡◓ꜝⱶ ≤

⇔≡ ⁸ ⱪ꜡◓ꜝⱶ ≤⇔≡ ⇔⁸ ≤ ∑≡ 39 ─

╩ ה ⅜ ⇔⌂⅜╠ ╘⁸ ╩ ∂√ ⌐ ⇔√⁹ 

β 30 ╟╡ ⅜ ⅛╠─ ⅛╠⁸ ⅜ ≤⇔≡ ∆╢ ┼ ⇔√╙

─⁹ 

 

ₒ ₓ 

ה ╩ ↄ₈ ⱪꜝ♇♩ⱨ◊כⱶβ ₉ ─ ≢⁸CLADS⅜ ≤⌂╡⁸ ─ ⁸

fi₈כ ה ─

⇔₉⌐ ⌂ ♦

╩♃כ ⇔√⁹ 

fiⱪ♩fi◌ⱷꜝ⁸◖ה D-

LiDAR ┘ ╩ ╖

╦∑√ ▬

ⱷכ☺fi◓◦☻♥ⱶ╩

⇔⁸ ⌐ ⇔

√⁹ ╩ ⇔√ /

─

╩⁸ ≤

™℮ ≢⁸ ┌ↄ╩

ⅎ≡ ∆╢↓≤╩

≤⇔√⁹ │⁸

⇔√ ⅜

♁ⱨ♩►▼

▪≤⇔≡ ⌐≈⌂→

√⁹ 

 

⌐☼כ♬ ⌐

⇔⁸ ─ ╩

F ⌐ ∆╢↓≤

≢⁸ ↕╣√╟╡╙

►▼ꜟ ─

⅜ ™↓≤╩

HD≤≤╙⌐ ⇔⁸

│ ⌐ ↕╣⁸

╘≡ ≡⇔≥♃כ♦⌂

⌐ ↕╣⁸╕√⁸

╙ ╩ →≡⅔╡⁸

⌂ ─ ╛ ⌂

─ ─ ⅜ ╘╠

╣╢⁹ 

 

─  

ủCLADS⌐≈™≡│⁸ ™

╩☼כ♬─ ╕ⅎ√

╩☼כ◦≥☼כ♬⁸≢

⇔⌂⅜╠⁸ ⅝ ⅝

⌐ ╩ ╘≡™√∞

⅝√™⁹ 

ủ ה ☿fi♃כ⌐

≈™≡│⁸ ⌐

│ ⌂™≤⇔⁸

⌐⅔™≡╙ ─ ⅜

╠╣√⅜⁸ ⌐≈™≡

⅝ ⅝ ─ ☻◔☺

─╠⅛ꜟכꜙ ╣⅜ ∂≡

™╢√╘⁸ ─

⌐ ╘╢═⅝≢№╢⁹ 

 

∕─  

ה

─  

ủ ╩ ╘╢√╘⌐

⌂ ⁸ ╛

⌐ ∆╢ ♠
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⅜ ⇔⁸ F ⌐ ∆╢ ╛ ╩ ∫√⁹ ⌐│⁸₈ ₉ 22 ┘

⁸ ⁸₈ F ⌐ ╢ ₉ 30 ⁸10 ⁸

꜡Ⱳ◖fi 12 10 ⁸12 ⱶכ♅13 ⁸ ─ ─ ⌐≈™≡

∆╢ 11 12 ┘ 24 ⁸10 ⁸ ⌂▪ⱪ꜡כ♅⌐╟╢

⌐ ∆╢ 17 ⁸ ⁸ ─√╘─ꜞ☻◒

24 ⁸12 ⁸ F ⌐ ╦╢ ⁸14 ╩ ∆╢↓≤⌐╟╡

═ 69 ─ ▪◌♦Ⱶ▪≤─ ╩ ∫√⁹ 

β CLADS≤ ─ ⌐╟╢⁸ F ⌐ ↑√ ה ─

 

₈ה ☻fiⱨ□꜠fi◌♅כ◘ꜞ ₈FRC₉≤™℮⁹ β ₉╩○fiꜝ▬fi≢ ⇔√ - ─

─ ≤ ─ ⁸ F ≥☼כ♬ ─ⱴ♇♅fi◓⁸OECD/NEA─☼כ◦ ⱪ꜡☺▼◒

♩─ ─ ┘ - ─ ─ ≤ ─ ⱴ≤⇔⁸כ♥╩ 28 ⁸

11 ⁸12 14⅛╠ 15 ╕≢ ┘ 18⅛╠ 19 ╕≢ ⁹ ⌐⅔↑╢ ─

⅜ ⅛╠ ╕╢ FRC⌐ ↄ ⁸ ─ ╩ ∆↓≤≢⁸ ─ ─ ╩ ↑√⁹ 

β ה ₈NDF₉≤™℮⁹ ⅜ ∆╢ ≤ ⇔≈≈⁸

ⱴ♇ⱪ─ ╛ ─ ─ ╩ ∆╢ ⁹ ╛ ⅜ ╩☼כ◦≈ ┼ ⇔≡™ↄ√

╘─ ╖ ╡╛ ⌐ ↑√ ╩ ∆╢⁹ 

ה HD ─ ⁸ ─ ╩ ≤⇔√ ╣╩ ™⁸ - HD ─

╩ ↕∑≡™╢⁹ 

 

ₒ ┘ ≤─ ₓ 

♩ⱳ▬fi♩ⱷfi▪☻꜡◒ה ╩ ⌐ ⇔√ ≤⁸ ™ ⅛╠ ╩ ╘ ╛ ≤

⌐ ∆╢↓≤╩ ⌐ ⇔√ ꜝⱲꜝ♩ꜞ⁸≡™⅔⌐כ◒꜡☻▪ⱳ▬fi♩⁸ ┘

⌐≈™≡ √⌐ ─ ╣╩ ™⁸ ─ ⌐ ⇔√⁹ 

-  ◒꜡☻▪ⱳ▬fi♩ⱷfi♩  

-   

-   

ה ☿fi♃כ⅜ ∆╢ ╩ ⇔⁸ ⌐ⱴכ♥√⇔ ⇔√ ╩ ─≤⅔╡

↑ ╣√⁹ 

LIBS ╩ ™√ ⌐⅔↑╢

╩ ⇔⁸ ─

─ ⌐≈⌂→√⁹↕╠

⌐⁸iRIS ⌐╟╢ ╩

⇔√ ⅜⁸

♁ⱨ♩►▼▪≤

⇔≡ ⌐≈⌂→√⁹↓╣

╠⌐╟╡⁸ ─

ה ⌐ ⅎ⁸ ≤

─ ─ ≤™∫

√ ⌐ ⌂ ⅜ ╠╣

√⁹ ⅛╠⁸ HD

┘ ⌐╟╢ F ─

⁸ ⱪ꜡☺▼◒

♩─ ⌐ ⅝ↄ ⇔⁸

F┼─ ⁸

─ ┼─ F כ♬

☼─ ⁸ ⌐

∆╢ ≤ ╩

⇔⁸ ⌐ ∆╢⌂

≥⁸ ⌐ ⌂ ╩ →√

↓≤⅛╠⁸ ╩₈ ₉

≤⇔√⁹ 

 

( ) ⌐ ╢

ₒ ₈ ₉x  

ה ─ꜟכ♠

⌐╟╡⁸ ⅜ ∆

╢ ─ ─

ꜟכ ⁸ ⌐

∆╢ ─ ⁸

⌐ ∆╢

─ ⁸ fi◌♅כ◘ꜞ

ⱨ□꜠fi☻ ─ ⌂

⁸ ⌂ ⅜ ╘

╠╣╢⁹ 

ủ ─ ⌐☼כ♬

⌐ ⇔⁸╕√

─ ╩1F─ ⌐

∆╢↓≤≢ ─ ⌐

⇔√╙─≤ ∆╢⁹

1F⌐ ╢ │⁸JAEA

─ ⌐╙

⌂╙─⅜ ↄ ∆╢≤

ⅎ╠╣╢↓≤⅛╠⁸

╙ ╩☻כ♁ꜞ⌐

─ ≢ ⌐ ™√∞

ↄ═⅝≤ ⅎ╢⁹ 

ủ ♦Ⱪꜞ─ ╡ ⇔≤

⇔≡ ─ ⅛╠─

╡ ⇔─√╘─

╩ ℮≤≤╙⌐⁸

─ ╩ ≢

⇔√↓≤⁸ ─ ™

◄ꜞ▪⌐≈™≡⁸ ╩

⇔⁸ ╩ ⇔√↓

≤⁸ ─ ─ ╩

∫√↓≤│ ∆╢⁹
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-  ⱪꜝ☼ⱴ ⌐╟╢ ♫ⱡ ─ ─  

⅛╠ 31 ╕≢  

-  ⱪꜝ☼ⱴ ╩ ™√ ─  

⅛╠ 31 ╕≢  

-  ⌐ ≠ↄ ╩ ⇔√♫ⱡהⱴ▬◒꜡ ─ ─  

⅛╠ 31 ╕≢  

ה ☿fi♃כ⅜ ∆╢ ╩ ⇔⁸ ⌐ⱴכ♥√⇔ ⇔√ ╩ ─≤⅔

╡ ↑ ╣√⁹ 

-  ⌐⅔↑╢ ─√╘─ ─ ⌐ ∆╢  

23 ⅛╠ ╕≢  

-  ⌐⅔↑╢ ☿◦►ⱶ─  

26 ⅛╠ ╕≢  

26 ⅛╠ 27 ╕≢  

26 ⅛╠ 15 ╕≢  

⅛╠ 10 ╕≢  

⅛╠ ╕≢ ( )⁸ ( )⁸ ( )  

⅛╠ 17 ╕≢  

-  F─ ┘ ⌐ ╢  

30 ⅛╠ ╕≢ ⁸  

⅛╠ 10 ╕≢  

27 ⅛╠ 10 ╕≢  

ה ☿fi♃כ≤ ⇔⁸ ┘ ╩ ≤∆╢ ─ ▬fi♃כfi

◦♇ⱪ ┘ day ╩ ⌐ ⅝ ⅝ ⇔⁸ ╣╩ ⇔√⁹ ─ │

─≤⅔╡≢№╢⁹ 

-  ⱴ♬ⱪ꜠כ꜡◓⁸♃כⱩⱲ♇◒☻ ┘ ⌐ ∆╢  

19  

12 ⁸ ⁸  

-  ⁸ ⌐ ∆╢  

-  12  

╛ ─

─ ─

⅜ ≤⌂╡⁸∕─

╩ ╛

⌐ ⇔√⁹ 

ה ↕╣√⸗♬♃ꜞ

fi◓ ╛ ─

Ɽ♃כfi╩ ⇔√

┌ↄ ╩

⌐ ∆╢↓≤≢⁸

⌐ ↕

╣≡™╢

⁸ ┘

─ ─

⌐ ≤⇔≡

↕╣√⁹ 

 

─☿◦►ⱶ─

⅜ ≤⌂╡⁸∕─

╩ ╛

⌐ ⇔√╒⅛⁸

─ Ɽ♃כfi╩ ⇔√

┌ↄ │⁸

─ ─

─ ≤⇔≡ ↕╣

√⁹↓╣╠⌐╟╡⁸ ─

⁸ √⌂ ┼

─ ≤™∫√ ⌂

╩ →√⁹ ⅛╠⁸

─ ─ ⌐

⅝⌂ ⁸ ╩№→≡

™╢⁹ 

ủ⅛⌡≡╟╡ ≥☼כ♬─

─☼כ◦ ⌂ⱴ♇♅

fi◓╩ ™⁸ ─ ⌐

↑≡ ⌂ ╩∆╢

↓≤─ ⅜ ↕╣≡

⅝√≤↓╤⁸ ─ ⇔

√ ╩ ≢ ⇔

≡ ⇔™ ╩⇔√↓≤⁸

◖fiⱪ♩fi◌ⱷꜝ⁸ 3D-

LiDAR ┘ ╩ ╖

╦∑√ ▬ⱷ

╩fi◓◦☻♥ⱶ☺כ

⇔⁸ ⌐ ⇔⁸

╩ ⇔√

╩ ≤™℮

≢ ≤⇔√↓≤⌂≥⁸

⌐☼כ♬ ⇔√ ╩

→≡™╢↓≤│ ↕╣

╢⁹ 

ủ ₁─ ⌐ ⅎ⁸

ה♃כ♦√╣╠ ╩

╛ ⌐ ╩

∆╢⌂≥⁸ ™ ⅜⌂↕

╣≡™╢⁹╕√⁸ ─

Ɽ♃כfi╩ ⇔√ ┌

ↄ ⅜
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ה ⁸ ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ┘ ─ ≤ ⁸

₈IRID₉≤™℮⁹⁸ HD⁸ ─ ─ ⁸ F ⌐ ╦╢ ╩ ∆

╢↓≤╩ ⌐⁸ ─◌ꜞ◐ꜙꜝⱶ─ ≤♥◐☻♩─ ╩ ∫√⁹ │⁸ ╛ⱷ

─◌כ ╩ ⌐○fiꜝ▬fi≢ ⇔√⁹ 

-  ꜝ▬Ⱪ   19 ⅛╠ 21 ╕≢ 

-  ○fi♦ⱴfi♪  ⅛╠ 31 ╕≢ 

₈ה ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ β ₉⌐⅔↑╢ ╩ ⌐ ☿fi♃כ

₈NARREC₉≤™℮⁹ ⌐ ⇔√Ᵽכ♅ꜗꜟꜞ▪ꜞ♥▫ ₈VR₉≤™℮⁹ה ─꜡Ⱳ♇♩ ꜠ꜙⱵ◦ה

♃כ ─ ≤ ╩ ╖ ╦∑√꜡Ⱳ♇♩ ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤≢⁸ ⌐⅔↑╢ ⌐

⇔√⁹ │ ─≤⅔╡≢№╢⁹ 

-   18 ┘ 12  

-    15  

-    ⁸15 ┘ 12 15  

-    11 11  

-   11 18  

-    12 16  

-  ♥◒ⱡ▪◌♦Ⱶכ  28 ┘ 25  

β 23 ⌐ ⇔√ ┘ ⌐╟∫≡ ╦╣√ ╡ ─ ╩ ∆╢√╘⌐⁸

√⌂ ─ ╩ ∆ ⱪ꜡☺▼◒♩ 

ה ⅛╠─ ⌐ ∂⁸ ─≤⅔╡ ╩ ⇔⁸ │ ╩ ⇔√⁹ 

-  ⌐ ∆╢↔ ⌐ ⅎ╢ ┼─  

(™╦⅝ ) 12   

( ) 12   

14  74  

11 24  189  

ה ≤─ ⌐ ≠⅝⁸ ─ ╩ ∫√⁹ 

-  ₈ ─ ─ ⌐ ∆╢ ₉ CLADS  

-  ₈ ⌐ ℮ ┼─ ☿◦►ⱶ ─ ⌐ ∆╢ ₉ CLADS  

-  ₈ ⌐⅔↑╢ ─ ⌐ ∆╢ ₉ CLADS  

┘ ⸗♬♃ꜞfi

◓ⱴ♇Ⱨfiה◓ ⌐

∆╢ ⅜ ╛

─ ⌐ ╢ ╛

─ ⌐ ↕╣╢

⌂≥⁸ ⌂ ╩ →√↓

≤⅛╠⁸ ╩₈ ₉≤

⇔√⁹ 

 

( ) ─ ₒ

₈ ₉x  

ה ☿fi♃

⁸│≡™≈⌐כ ⌐

F ⌐ ∆╢

┼─ ─ ⅝

⅛↑╩ ™⁸ ─

│ ≤⌂

╢ 84 ╩ ⇔√⁹ ⌐⁸

IRID ⱶכ▪╢╟⌐ ▪◒

☿☻ ⸗♇◒▪♇ⱪ

╛⁸ ⱪכꜟ

●꜠◐ ⁸

○Ɑ꜠כ♥

▫fi◓ⱨ꜡▪─ ⌐

∆╢ ┘

─ ⌐ ╢

╩ ∂≡⁸ F

⌐ ⌂ ─

⌐ ⇔√⁹╕

─ ─ ─

≤⇔≡ ↕╣√↓

≤│⁸ ≢ ⌂ ╩

╡ ∆√╘─ ⌐⌂∫

√≤ ∆╢⁹ 

ủ ⌐ ╦╢

╩ ⌐ ╘≡™╢⅜⁸∕

╤∕╤ √⌂ ╩ⱴכ♥

∆╢ ⌐ ≡™╢⁹

≢ ⌐ ≤

↕╣╢ ה

╩⅝∟╪≤꜠ⱦꜙכ⇔√

≢⁸ ≢ ≤↕╣╢

╩ⱴכ♥ ∆╢ ⅜

№╢⁹ 

ủ ☿fi♃⁸כ ☿fi♃

כ ─ ╩

⇔⁸ ╛

⌐☼כ♬─ ⅎ⌂⅜

╠⁸ ╛ ⌐

⇔≡⅝√↓≤╩ ⇔

√⁹ ☿fi♃כ─ 84 ─

⅛╠─ ⁸

┼─ ⌂≥│⁸

⌐ ∆╢ ╩ ╘╢↓≤

⌐ ⇔≡™╢⁹ Ⱡ♇

♩꞉כ◒─ │ ≤

↑╠╣╢⁹ 

ủ ה ☿fi♃כ⌐≈™
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ₒ ₓ 

ᵓ ⌐ ╢

⌐≈™≡⁸

⌐☼כ♬─ ⇔≈

≈⁸ ⱴ♪כ꜡

♇ⱪ≢ ↕╣≡™

╢ ╛ ⅜

ה ↕╣√⅛⁹↕

╠⌐⁸∕╣╠⅜

╛ ─ ™

─

⌐ ∆╢╙─≢№

╢⅛⁹ 

 

ₒ ₓ 

ה ⱴ♇ⱪ♪כ꜡

┼─

 

-  ₈ ╩ ⇔√ ⌐ ∆╢ ₉ CLADS  

ה ≤─ ─ ⌐ ≠⅝⁸ ─≤⅔╡ ₁⌂ ╩ ⇔√⁹ 

-  ₈ ⌐╟╢ ╩ ⇔√ ─ ₉  

-  ₈Ɫ꜡◕fi ─ ╩ ⇔√ ─ ₉ ה ☿fi♃כ  

- ♩כꜟ◒ꜞ  ה ☿fi♃כ ┘ PRⱤfiⱨ꜠♇♩─  

-  OB⌐╟╢ 19  

ה ≤ ─ ⌐╟╡⁸ ꜡Ⱳ◖fi╩⁸ ◖꜡♫►▬ꜟ☻

╩ ⇔√ ≢⁸NARREC⌐≡ ⇔√( 12 11 )⁹ ⅛╠ 12 ⅜ⱶכ♅13 ⇔√⁹

≥⅔╡⁸ ╩ ↑⁸ F ≤ ⌐ ╢ ⌐ ⇔≡ ⌐ ↄ ⅎ↕

∑╢ ≤⇔√⁹ 

ה ─ 15 ⁸ ⌐╟╢ NARREC┘ CLADS─ ⌐ ⇔√ 11 15 ⁹ 

 

( ) ⌐ ↑√  

ᵑ ♦Ⱪꜞ─ ╡ ⇔⌐ ↑√  

ה ♦Ⱪꜞ─ ה ─ ⌐ ↑≡⁸ │ ─ ◘fiⱪꜟ ─ ⁸

♄◒♩ ⁸ ⅛╠ ⇔√ ⁸ ─ ⌐╟╡⁸ ─ ⁸ ╩

⇔⁸ ─ ╩ ⇔√⁹ 

ה ♦Ⱪꜞ─ ─ ┘ ─ ⌐ ╢ ה ⌐≈™≡⁸₈ ה

₉─ ─ ╩ ⇔≤⇔≡⁸ ╡─ ─ ⁸ ה ⁸ ה ─ ⌐ ∆╢

╩ ⇔⁸ ♦Ⱪꜞ─ ≤ ה ╩ ∆╢ ─ ╩ ∫√⁹ 

ה ♦Ⱪꜞ ─ ─ ⌐≈™≡⁸ ⌐ ⇔√ F╩ ⇔√►ꜝfi U ♦

Ⱪꜞ╩ ™√⁸ ⌂ ╛ ≢ √ ─ ╩ ⌐ ⇔√⁹ 

ה ♦Ⱪꜞ ⱷ◌♬☼ⱶ ⌐ ∆╢ ⌐≈™≡│⁸ ♦Ⱪꜞ ─ ⱷ◌♬☼ⱶ╩

╠⅛⌐⇔⁸ ♦Ⱪꜞ ─╟╡ ⌂ ⌐ ⇔⁸ ╩ ⌐ ╡╕≤╘≡ ⇔√⁹╕√⁸ ≤

◖fi◒ꜞכ♩≤─ MCCI ─ U─ ╛☺ꜟ◖fi─ ⅛╠⁸ ─ ♦Ⱪꜞ─

⌐⅔↑╢ ─ ⌐ ⇔⁸ ╩ ⌐ ╡╕≤╘≡ ⇔√⁹↕╠⌐⁸ ⌐⅔↑╢

─ ( ה ) ─ ┘⌐ F ─ ─ ┘ ⌐╟╢

↑╩ ™⁸ ⅜ ⌐ ╓∆ ─ ⌐ ↑√ ╩ ╡⁸ ╩ ⌐ ╡╕≤╘≡

⇔√⁹ ⅎ≡⁸ F ─ ☿◦►ⱶ ─ ╛ ╩ ⇔⁸ ─ ⱷ◌♬☼ⱶ─ ╩

√⁸ ─

─ D- CAD♦כ♃ ─

╩ ™⁸ ─ ⌐

╩♃כ♦╢∆ ⇔√⁹

╩♃כ♦ F ⌐

∆╢ ה

⌐ ⇔⁸ ⌐ ╢

⌐ ⇔√⁹꜡ Ⱳ

♇♩ ♃כ꜠ꜙⱵ◦ה

─ ≤ ╩ ╖ ╦

∑√꜡Ⱳ♇♩ ⱪ

꜡◓ꜝⱶ╩ ⇔⁸ ▬

ⱡⱬכ◦ꜛfiכ◖ה☻♩

≤ ⇔

─ ╩ ⌐ 20 ─ⱪ

꜡◓ꜝⱶ╩ ∆╢⌂≥⁸

⌐╦√╢ F ╩

℮ ─ ⌐

⇔√⁹ ה

ה ꜡Ⱳ♇♩

ה

꜡Ⱳ♇♩ ─ ┼

─ ╩ ∂⁸ F─ ה

⌐ ╦╢ ⁸

⌐⅔™≡꜡Ⱳ♇

♩ ╩ ≤⇔≡™

╢ ≤─ ⱴ♇♅

fi◓⌐ ⇔√⁹ 

≡│⁸ ⌐ ⅜

⌂™≤⇔≡™╢╙──⁸

ה ≤╙⌐ ─

╣⅜ ⇔≡⅔╡⁸ⱪ꜡

☺▼◒♩⅜ ╡⌐

≢⅝╢╟℮⁸ⱪ꜡☺▼◒♩

╩ ∆╢ ⅜№

╢⁹ 

 

ה

─  

ủ ┼─ ╡ ╖⁸

≤╙⌐╟ↄ ╘╠╣≡™

╢⁹ ≤⇔≡⁸

⌐ ∆╢ ╛

≢─ ⌂≥╩ ⇔≡™

√∞⅝⁸ ⌐ ╩

≈ ─ ⌐ ╩ ╣

≡╒⇔™⁹ 

ủ ─ ╛⁸

─

⌐⅔™≡⁸JAEA│

ↄ ╩ ∫≡⅔

╡⁸ ⌂ ╩ →≡™

╢ │ ≢⅝╢⁹ 

ủ ≤ ↕╣√

╩ ≢⅝╢╙

─⌐ →≡™ↄ─╙ JAEA
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ה כ♬─

☼≤ ⇔√

─ ≤

╩│∂╘≤⇔√

┼─ ─

 

ה ≢ ╠

╣√ ─ ≤

╩│∂╘≤⇔

√ ┼─ ─

 

ה ⌐⅔↑╢

─ ─

 

ה F ─

⅛≈ ⌂ ─

  

ה ─

⌐╟╢

─ ┼─

 

ה ╛ ┼─

─ ⸗♬♃

ꜞfi◓  

ה ─ ה

─  

 

 

 

™⁸ ↔≤⌐ ↕╣╢ ─ ╩ ∆╢↓≤≢⁸ ┼─ ┌ↄ ─ ⌐ ⇔√⁹ 

ה ♦Ⱪꜞ ה ─ ⌐≈™≡⁸ H ה ⌐ ╢ ─ ה ⌐

⇔⁸ LET ◄Ⱡꜟ◑כ ─ ⁸ ─ ─ ⁸ ⸗♦ꜟ─

┘ ─ ─ ╩ ╘√⁹╕√⁸ ה ─ ─ ⌐ ↑≡⁸

─ ⌂ ┘ ─♪כ◖ ⁸ ─ꜞ☻◒ ה ≤⇔≡ ─ ┘ ─

╩ ╘√⁹ 

ה ≢─ ─ ⌐≈™≡⁸ ↕╛ⱬכ♃ ⌐╟╢ ╩♃כ♦ ∆╢≤≤╙⌐⁸

─ ≤ ⁸↕╠⌐ ☻꜠ⱪ─☻כⱬ♃כ♦ ╩ ∫√⁹↓╣╠ ⌐≈™≡ F

⌐ ⇔√⁹ 

ה ♦Ⱪꜞ─ ╡ ⇔ ⌐≈™≡│⁸ HD⅜ ∆╢↓≤≤⌂∫√ ─

─ ™ ►▼ꜟ ⌐ √╡⁸ ◦Ⱶꜙ꜠כ◦ꜛfi ╩ HD⌐ ⇔⁸

⌐ ≠™√ ╩ ∆╢↓≤≢⁸ ─ ⌐ ⅝ↄ ⇔√⁹╕√⁸↓╣╠ ⌐☼כ♬

⌐ ⇔⁸ ( ה )≢ ⇔√ ─ ⌂≥ ─ ⇔∕─ ⅜ ╘

╠╣ ↕╣√⁹ ╩ ™≡⁸ HD≤ ⇔≡ ≢ ⇔⁸ ↕╣√ ╟╡╙ ™

↓≤╩ ⇔√⁹↓─ │ ה ה ⱶכ♅ / ╛ ₈ ₉

≤™℮⁹ ⌐ ↕╣⁸ ╘≡ ⁸≡⇔≥♃כ♦⌂ ⌐ ↕╣√⁹ 

↕╠⌐⁸ ⌐ ↕╣√ ─ כ◙כ꜠⁸⌐ Ⱪ꜠כ◒♄►fi ₈LIBS₉≤™

℮⁹ ╩ ≢─ ⌐ ╘≡ ⇔⁸ ⌐ ⁸ ⁸ ≢☿◦►ⱶ ⅜ ╕╣≡™╢↓≤╩ ╠

⅛⌐∆╢≤≤╙⌐⁸ ⌐ ╖⁸ ⌐ ─כ◙כ꜠⁸≥↓╢⅝≢ ⌐╟╡ ⇔√ ⱥꜙכ

ⱶ ⌐╟╢ ─ ⅜⌂™↓≤╩ ⇔√↓≤≢⁸ ─ ─ ╩ ⇔√⁹ ⱨ□▬Ᵽכ

LIBS ╩ ≤ ≢ ⇔⁸ ⌐ ⇔⁸ ≢─ ≤⇔≡─ ╩ ⇔√↓≤

≢⁸ ─ ─ ⌂ ⌐ ≢⅝╢╙─≤ ↕╣╢⁹╕√⁸ ⌐⅔↑╢ ╩ ⇔⁸

─ ─ ⌐≈⌂⅜∫√⁹ 

│⁸ ─ ┼─ ⌐ ⅎ⁸ ╟╡₈ ה ₉⌐╙ ↕╣╢↓

≤≢⁸ ╩ ⌐ ∆╢ ⅜≢⅝√⁹ 

►▼ꜟ ⌐≈™≡⁸ ┘ LIBS ─ ≤™∫√ CLADS─ ╩ ⇔⁸

⌐ HD⌐ ⇔√↓≤│ ─ ─ ⌐ ⅝ↄ ⇔√⁹ 

 

ᵒ ◦♫ꜞ○─ ⌐ ↑√  

ה ה ☿fi♃כ⌐

≈™≡│⁸

─ F ≤™℮

⌐⅔™≡⁸

ה ─ ╩ ╘

√⁹ ╩ ≤

⇔⁸ⱴ♬ꜙ▪ꜟ ─

╛⁸ HD≤─

⌐╟╢ ╛

─ ⁸ ⁸ כꜚ

♥▫ꜞ♥▫ ⌐ ╢

─ ⁸

⌐ ↑√ ╩ ╘

√⁹ HD≤ ⇔

≈≈⁸ ─ ┘

─ ⌐╟╢

┘

⌐ ╢ ╩ ╘√⁹

⌐≈™≡│

⌐ ↕╣√

⌐ ╢

╩ ╘⁸

─ ⇔╩≈

↑√⁹ │

─√╘⁸∕╣∙╣

─ꜟכꜙ☺◔☻ ╣⅜

⇔√⁹ ⁸

⌐⅔™≡│⁸ ╩

⇔√ ≤⇔≡⁸

─ ⌂ ≤⌂╢⁹ 

ủ ─ ╛ ⌐

⇔⁸ ≤ ⇔⌂⅜

╠⁸╙∫≤ ╩

╛ ⌐ ה ⇔≡

ↄ ↓∕⅜⁸ ⇔ ↑⅜

╕⇔™₈ ₉

╟╡╙ ∞≤ ⅎ╢⁹ 

ủ ─ ה ⌐

╟∫≡⁸ ⱷ◌♬☼ⱶ

⌐ ∆╢ ─ ה

╩ ╘╢↓≤⅜⁸Ɽ♬

♇◒╛ ╩ ⅎ⁸

─ ⌐ ⅜╢≤

ⅎ╢⁹ 

ủ ─ ╛ ה

│⁸ ─

ⱨ꜡fi♥▫▪┼─ ≢№

╢≤™℮ ─ ╩

∟ ⇔⁸∕╣⌐ ⇔™

⌐ ∆╢

╩ ⅎ┌⁸ ™ ┼

─ ⌐≈⌂⅜╢⁹ 

ủ ─ │⁸

╩ ⌂≥≢

⌐ ∆╢↓≤≢

№╢⁹ ╩

∆╢ ─ ↓∕

≤∆═⅝⁹
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ה ◦♫ꜞ○─ ⌐ ↑√ ⌐≈™≡│⁸ ╕≢─ ─ ╩ ∆╢≤≤╙⌐⁸♦

Ⱪꜞ─ ⁸ ─ ה ⌐≈™≡ⱪꜝfi♩♦כ♃≤ ∆╢♦Ⱪꜞ ⌐╟╡⁸ ₁⌂

─ ╛∕─ ⌐╟∫≡ ↕╣╢ ⌐ ∂√ ╩ ╕ⅎ≡⁸ ╛♦Ⱪꜞ ה ה

─ ╩ ℮ ≤⌂╢ ╘≡─ ╩ ⇔√⁹╕√⁸FP─ ⌂ ⱪ꜡☺▼◒♩

Thermodynamic Characterization of Fuel Debris and Fission Products Based on Scenario Analysis of 

Severe Accident Progression at the Fukushima Daiichi Nuclear Power Station TCOFF ₈TCOFF₉≤™

℮⁹ ⁸ ♦Ⱪꜞ (Preparatory Study on Analysis of Fuel Debris PreADES ₈PreADES₉

≤™℮⁹ ) ─ OECD/NEAⱪ꜡☺▼◒♩⁸ CNWG≢─ ⌐ ⅎ⁸↓╣╕≢─ ╩ ⌐ ╛₈

⁸ ₈FP₉≤™℮⁹ה ₉≤⇔≡≤╡╕≤╘⁸ ⱪ꜡☺▼◒♩≢ ↕

╣√⁹↓╣╠─ ╩ HD≤ ╩ ⌡√ ≢ ☻כⱬ♃כ♦ ₈debrisWiki ₉≤™℮⁹ ≤⇔

≡ ⌐ ⇔⁸WEB ≢ ─ ⌐ ⇔√⁹ 

ה ◦♫ꜞ○─ ↔≤⌐ ╩ ⇔⁸ ◦♫ꜞ○⌐ ≠ↄ ♪כ◖

MAAP Modular Accident Analysis Program ╩ ™≡⁸ HD⅛╠─ ╩ ⇔√⁹∕─ ⁸

⌐ ╢ F ─ ⅝⌂ ⅛↕─ ╩ ⇔⁸ⱪꜝfi♩♦כ♃⌐ ∆╢ ≤♦Ⱪꜞ ה

ה ╩ ⇔₈ ₉─ ╩ ⇔√⁹╕√⁸ ⌐ ↑≡⁸ ⌐⅔↑╢

⁸ ⁸ ─ ◦♫ꜞ○╩ HD ⌐ ∆╢≤≤╙⌐⁸debrisWiki ╛ ₁⌂ ╩

∂≡ ⌐ ⇔√⁹↓╣⌐╟╡⁸ ─ ╩ ╘√ ⌐ ╦╢ ⌐⁸ ╛♦Ⱪꜞ

ה ה ─ ⌐ ∆╢ ⌂ ╩ ⇔√⁹ 

ꜞⱩ♦ה ⌐≈™≡⁸ ⸗♦ꜟ─ ─√╘─ ≤ ╩ ⇔√⁹↕╠⌐⁸ ─ ⁸

⌂≥─ ⌂╢ ┼─ ─√╘─ ╩ ⇔√⁹∕─ ⁸♦Ⱪꜞ─ ( ⁸ )╩Ɽꜝⱷכ♃≤⇔

√ ⌐╟╡⁸ ╩☻כⱬ♃כ♦ ⇔⁸ ⌂≥─ ⌂ ⌐ ∆╢√╘─ ╩ ⇔⁸♦Ⱪꜞ

─ ╩ ≢⅝╢╟℮⌐⇔√⁹ ⁸ F─ ─√╘─ ⌐ ⅝ↄ ∆╢↓≤⅜

↕╣╢⁹ 

ה ה ─ ⌐≈™≡│⁸ ⇔√ ◦Ⱶꜙ꜠כ◦ꜛfi◖כ♪ JAEA Utility Program 

for Interdisciplinary Thermal - hydraulics Engineering and Research ₈JUPITER₉≤™℮⁹ ⌐⅔™≡⁸

─ ╩ ∆╢√╘⌐ ≤⌂╢⸗♦ꜟ╩ ⇔⁸ ≤─ ⌐╟╢ ╩

⇔√⁹↓╣⌐╟╡⁸ ♦Ⱪꜞ ⌐ ╩ ╓∆ ─ ≢─ ⅜ ≤⌂∫√⁹ 

ה ─ ⌐≈™≡⁸ ─ ╩ ⌐ ∆╢√╘⁸ ⇔√

⸗♦ꜟ╩ JUPITER⌐ ⇔⁸ ≢─ ╩ ™⁸↕╠⌐⁸ ╩♦Ⱪꜞ ⌐ ⇔

╩ ⌐ ⇔√

─ ⅎ ╩╕≤

╘╢⌂≥─ ╩ √⁹╕

√⁸ ╩ ≤⇔√

/ ─ ─

≢─ ─ ⱱ

♇♩ ⌐⅔↑╢ ⁸

╩ ≤⇔√ F┼

─ ╩

⇔⁸ ┘

╩ ↕∑√⁹ 

CLADS⌐⅔™≡│⁸ה

⌐ ↑√ כ꜡

♪ⱴ♇ⱪ─ ╩

⌐ ╘╢√╘⌐⁸ F

─ ☼כ♬

╩ ≢⅝╢₈ ה

─ ⱴ♇ⱪ₉╩

⇔≡™╢⁹ ⱴ♇ⱪ

─ ╩ ∆╢≤≤

╙⌐⁸↓╣⌐ ┘

HD─ ꜠ⱦꜙכ

╩ ╡ ╣√ ╩

℮↓≤≢⁸ ─™≈

─ ≢ ≤⌂╢

№⅜☼כ♬⌂℮╟─≤⁸⅛

╢─⅛⅜ ⌐ ↕╣⁸

╛ ⅜ ∆

╢ ≤

─ⱨ꜡fi♥▫▪╩╙

⇔⁸ √⌂ ⌐

↕∑≡™ↄ ⅜№╢⁹ 

ủCs─ │

≤ ╩⇔⌂⅜╠

╘≡ ⇔™⁹ ⌐ ⅛

╠ Cs─ ⌐≈™≡│

⁸ ≤⌂╢

⅜№╡ ≢№╢⁹ 

ủJAEA⅜ ╩ ╘

≡™╢↓≤│№╕╡ ╠╣

≡™⌂™─≢ ─

⌐╙ ╘≡ ⇔™⁹ 

ủ3 ⁸ ⁸CLADS

≤╙⌐╟ↄ╛╠╣≡™╢⁹

─ 2 │♦Ⱪꜞ ╡

⇔≢│ ≤⌂╢ ⁹

⅜ ⇔™↓≤╙№

╡⁸ ⅜ ∆╢⅛╙⇔

╣⌂™⅜⁸ ⌐ ↑

≡ ⇔≡™√∞⅝√™⁹ 

ủ ─ ⁸∕─

⁸

╩ ╗ ╩ ⅛≈

⌐ ⇔≡™╢↓≤⅜

≢⅝⁸ ⌂ ─

╛ ⌂ ─ ─

⅜ ╘╠╣╢⁹ 
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√⁹ ─ ≤ ⌐╟╡⁸ ♦Ⱪꜞ─╟℮⌂ ─ ה ╩ ≢⅝╢↓

≤╩ ⇔√⁹ ⇔√ │⁸♦Ⱪꜞ ⌐ ↕╣⁸ ╩ ≤⇔√ ⌐ ↕

╣√⁹ 

ה ₈RPV₉≤™℮⁹ Ⱬ♇♪ ─ ⌐≈™≡⁸ ╕≢─

≢ ⱪכꜞ◒⌂ ─ ≤ ╩ ⇔√⁹ 

™╕╢┤FPה ⌐≈™≡⁸PCV⌂≥─ ⌐⅔↑╢☿◦►ⱶ┤╢╕™─ ⌐ ↑≡⁸☿◦►ⱶ ♃כ♦

ⱬכ☻╩ ⇔⁸◦ⱦ▪▪◒◦♦fi♩( ₈SA₉≤™℮⁹) ─┼♪כ◖ ╖ ╖╩ ⇔√⁹↓─ ⁸₈FP

─ ₉─ ⌐⅔™≡⁸☿◦►ⱶ ╩ ╩ꜟכ♠─╘√╢∆ ꜝⱪ♪ꜟכ◦⁸⇔

◓ ☿◦►ⱶ─ ™⁸ ™ ⌐ ─ꜟכ♠⁸≡↑ ╩ ⇔√⁹ 

ꜞⱩ♦ה ⌐≈™≡│⁸ ─ ╩ ⇔⁸ ♦Ⱪꜞ─ ⱷ◌♬☼ⱶ─ ╩

™⁸ F ╛ ◦♫ꜞ○⌐ ≠™√♦Ⱪꜞ ╛⸗♦ꜟ ⌐≈™≡ ≤⇔≡ ╡ ╖⁸

╛ ◦♫ꜞ○⌐ ≠ↄ ─ ⌐╟╡⁸ ♦Ⱪꜞ ⱷ◌♬☼ⱶ≤™℮ F ─♦

Ⱪꜞ ⱷ◌♬☼ⱶ╩ ∆╢≤™∫√ ╩ →⁸ ─ ⌐ ⅝ↄ ⇔√⁹ 

ⱷ◌♬☼ⱶה ⌂ ה ─ ⌐≈™≡⁸ ─ SA ⁸≥♪כ◖ ⌂ ╩

∆╢↓≤≢⁸ ─ ─ ≡⇔≥ꜟכ♠ HD⌐ ⌂ ╩ ⇔√⁹

⁸ ─ ╩ ╘⁸ ─ ⌐ ↑≡⁸ⱪꜝfi♩ⱷכ◙כꜚ─≤⌂כ◌כ≤─

╩ ─כ◙כꜚ⁸≡∂ ⌐ ∆╢ ⌐ ╡ ╗⁹ 

ה ─ ≤ ⌐≈™≡⁸SA─ ╩ ∆╢√╘─ Large- scale Equipment 

for Investigation of Severe  Accidents in Nuclear reactors LEISAN ─ ⁸∕⇔≡ ┼─

⌐ ↑√ ─ ≤─ ╩ ⇔√⁹↓╣⌐╟╡⁸ ♦Ⱪꜞ─ ╛⁸RPV ┤╢╕™

⌐ ≠ↄ Backward analysis ─√╘─ ⁸∕⇔≡ ╢╟⌐☼כ♬ ─

╩ ∆╢⁹ 

ה ⌐≈™≡⁸OECD/NEA─ F ⱪ꜡☺▼◒♩ Fukushima Daiichi Nuclear Power Station Accident 

Information Collection and Evaluation FACE ┘ F ╩ ⌐⇔√ ♦Ⱪꜞ≤ TCOFF ─

ⱪ꜡☺▼◒♩ TCOFF ─ →╩ ∆╢≤≤╙⌐⁸ ꞉כ◐fi◓◓ꜟכⱪ≢─

╩ ⇔√⁹⌂⅔⁸FRC╩ ™⁸TCOFFⱪ꜡☺▼◒♩─ ⌐≈™≡ ─ ┼─ ╩ ∫√⁹ 

 

ᵓ ─ ה ⌐ ↑√  

ה ─ ─♃כ♦⁸ ≤ ⌐≈™≡⁸ ─◘ⱪꜝ▬♅▼כfi ◘fiⱪꜞfi◓⁸ ⁸ ⁸ כ♦⁸

─≥☼כ♬╢↑⅔⌐

ⱴ♇♅fi◓ ⅜ ⇔√⁹

─ ה ─

⌐ ∂√ ─ ⁸

─√╘─

─ ⁸

⌐ ↑√ ─ ⁸♄

☻♩ ─ ⁸ ♦

Ⱪꜞ≤ ─

↑ ─ ⇔™ ─

╛ ╩ ⇔⁸

ⱴ♇ⱪ─ ⌐╟╡ F

─ ─

⌂ ⌐ ⅝ↄ ∆╢

⌂ ⅜ ╠╣√⁹

▪◌♦Ⱶ▪ ≤

╩ ╢ ⌐╟╡⁸

─ ≤

─ ╩ ∫√⁹

─ │⁸ F

⌐ ↕╣⁸ ↕

╣√ │

╛ ╩ ℮

┼─ ⌐≈⌂→√

⌐⁸ ─

₈▪ꜟⱨ□♄☻♩─

╩ ⇔√

▬ⱷכ☺fi◓ ─

₉─ ╩ ►▼ꜟ
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♃ⱬכ☻ ╩ ⇔⁸ ╩♃כ♦ ⌐ ⇔√⁹╕√⁸ ─ ⱷ◌♬☼ⱶ ⌐≈™≡⁸

≤ ╩ ⇔√ ⌐ ⇔≡ ╩ ╘⁸ ⌐ ╡ ╗ ╩ ⇔√⁹ 

⌐≢╕╣↓ה ⇔√ ─ ⌐≈™≡⁸ HD┼─ ⌂╢ ╩ ∆╢√╘⌐ ─

╩ ⇔⁸◘ⱪꜝ▬♅▼כfi╩ ⇔√⁹ 

ה ⌐ ℮ ─ ⌐≈™≡⁸ ─ ⌐⅔↑╢ ⌐ ─♃כ♦╢ ╩ ╘

√⁹╕√⁸ ─ ╩ ∆ ⌐≈™≡⁸ ─ ∑⌐╟╡ ─ │ ⅝ↄ ⌂╢↓≤⁸

─ ╩ ⇔⁸ ─ ⌐ ♃כ♦√↑ ╩ ⇔√⁹ 

ה ─ ⌐ ↑√ ⌐≈™≡│⁸ ─ ╛ ─ ╩

⇔⁸ ☻ꜝ♇☺⁸ ☻ꜝ♇☺⁸ (Advanced Liquid Processing System ALPS

₈ALPS₉≤™℮⁹ ♩▬ꜝ○♀⁸כꜞꜝ☻( ─ ╩♃כ♦ ⌐☻כⱬ♃כ♦⁸╘ ⇔⁸∕╣╠╩ ⇔

√⁹ │♃כ♦ HD─ ⌐ ↕╣√⁹ ⁸│♃כ♦≥ כ♩☻ꜟ▬ⱴ♇ⱪ─ⱴ♪כ꜡

fi₈ ה ≤∕─ ⌐ ∆╢ ⇔₉─ ↑≤⌂∫√⁹ ─ ╛

─ ─ ⁸ ₁⌂ ─ ה ─♃כ♦ ╖ →⌐╟╡⁸ ꜟ▬ⱴ♇ⱪ─ⱴ♪כ꜡

fi₈כ♩☻ ה ─ ⇔₉⌐ ⌂ ╩♃כ♦ ∆╢≤™∫√⁸ ⌂ ╩ →√⁹ 

ה ─ ⱴ▬◒꜡♅♇ⱪ ⌐≈™≡⁸ ⌂◌ꜝⱶ◘▬☼─ /5,000 ╕≢ ⇔⁸ ╩

13 ↄ∆╢↓≤⌐╟╡⁸ ─ /100 /800 ╩ ≤⇔√⁹╕√⁸ ─

◖fi◒ꜞכ♩┼─ɖ ⌐≈™≡⁸ ↔≤⌐ɖ ─ ╩ ╘√⁹ ≤◖fi◒ꜞכ♩⅜

⌐╦√╡ ∆╢ ╩ ⇔√⁹ 

ה ה ☿fi♃כ─ ─ ⌐≈™≡⁸☿꜠fi- 79─ ⌂ ─ ≈≢№╢₈

ⱪꜝ☼ⱴ ( ₈ICP- MS/MS₉≤™℮⁹ )⌐╟╢ ╩ ⇔√⁹╕√⁸◌♪Ⱶ►ⱶ- 113m─

≢─ ╩ ⇔√⁹ 

ה ─ ⌐≈™≡⁸ ─ ─ DNA ╩ ⇔⁸ ─ ⌐ ⅜ ∆╢≤™

℮ ─ ╩ ↑√⁹ 

ה ▬fiⱬfi♩ꜞ ─ ⌐≈™≡⁸ ⁸ ┘ ─ ⌐ ⌂▬fiⱬfi♩ꜞ

─ ╩ ∆╢ ≤⇔≡⁸ ≤ ─ ╩ ⌐ ∆╢ ╩ ⇔√⁹╕√⁸ ─

♃כ♦⁸≡⇔≥ Data Duality Objective DQOⱪ꜡☿☻≤ⱬ▬☼ ╩ ╖ ╦∑√ ⌐≈™

≡⁸ ⌂ ⌐ ∆╢√╘⌐ ╩ ╖ ⌡√⁹╕√⁸ ─ ⌐⅔↑╢ ≤

╩ ∆╢ ╩ ⇔√⁹ 

ה ⇔™ ☺○ⱳꜞⱴ⁸כ▪Ɽ♃▬♩ ╩ ℮√╘⁸▪Ɽ♃▬♩ ≤▪ꜟ◌ꜞ Alkali -

┼ ⇔⁸₈ F

⌂

╩ ⅎ√ ─⧵ה ה

LIBS◦☻♥ⱶ

─ ♬כꜞ◒☻─⧵≥

fi◓ ┼─ ₉─

╩ F ⌐⅔↑╢

─ ⌐ ⇔

√⁹╕√⁸i RIS⌐╟╢

⌐⅔↑╢ ─

≢─ ⌂≥⁸

⅜ ╛ ה

⌐ ↕╣⁸

↕╣√⁹ ─

⌐⅔↑╢

─ ╩ ∆╢√

╘⁸FRC╩○fiꜝ▬fi≢

⇔⁸ ─

⌐╟╢ ╩ ∂≡

─ ⌐

⇔√⁹╕√⁸FRC│

─ ─ ─╖⌂╠

∏⁸ ─ ≤─

⌂ ─ ≢╙№╢√

╘⁸ ─ ╩

⇔≡ ⌐

╩ ↕∑⁸ ─

┘ ─Ⱡ♇♩

꞉כ◒ ꜟⱣכ꜡◓╛
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ₒ ₓ 

ה ⸗♬♃

ꜞfi◓  

ה ⸗♬

♃ꜞfi◓  

activated materials AAM⌐≈™≡ ╩♃כ♦─ ⇔√⁹ ⇔™ ▬○fi─ ⌐≈™

≡⁸Ɫ▬♪꜡♃ꜟ◘▬♩ ⅛╠─ꜜ► ─ ⁸ꜞfi ☺○ⱳꜞⱴכ─ ╩⁸AAM⌐≈™≡

pH3.0 6.5 ─ ⅜ ≢№╢↓≤╩ ⇔√⁹ 

כⱳꜞⱴ○☺ה ─ ⌐╟╢ ─ ⌐≈™≡⁸☺○ⱳꜞⱴכ─ ╩♃כ♦ ⇔

≡ ⸗♦ꜟ─ ╩ ╘√⁹ 

ה ⅜ ⌐ ⅎ╢ ─ ⌐≈™≡⁸ F ─ ⌐ ╢ ─ ⌐ ╩♃כ♦╢∆

ה ⇔√⁹╕√⁸ ─○ⱪ◦ꜛfi╩ ∆╢ ⌐≈™≡⁸ F ─ ─ ⌐ ↑⁸

╛ כ♄ꜟⱱ◒כ♥☻╢⌂ ≢─ ╛ ה ⌂≥─ ╩ ⇔⁸ ╩ ⇔√

◖Ⱶꜙ♬◔כ◦ꜛfi⸗♦ꜟ⌐ ≠ↄ ⱪ꜡◓ꜝⱶ ╩ ⇔√⁹ 

 

ᵔ ⌐ ╢  

ɖɗה ─ ⌐≈™≡│⁸ F≢─ ╩ ∫√⁹↓╣⌐╟╡⁸ ≢─ɖ ╩ ∆╢ ─

⅝↕─ ⌂ ⅜ ≤⌂╡⁸ ─ ⌐⅔↑╢ ─ ┌ↄ ─ ╛ ─ ⌐

⅝ↄ ∆╢↓≤⅜ ↕╣╢⁹ 

ה ⅛≈ ⌂◖fiⱪ♩fi◌ⱷꜝ╩ ∆╢≤≤╙⌐⁸ D- LiDAR D Light Detection and Ranging ≤

╩ ╖ ╦∑⁸ ≢─ ─ ╩ ≤∆╢ ▬ⱷכ☺fi◓◦☻♥ⱶ(integrated 

Radiation Imaging System iRIS ₈i RIS₉≤™℮⁹ )╩ ⇔√⁹ ◦☻♥ⱶ╩ / ─

⌐ ⇔⁸ ⌐ ≠ↄ↓≤⌂ↄ ─╦∏⅛⌂ ≢⁸ / ─ ╛

♩כꜟ ─ ╩ ⇔√ⱴ♇ⱪ ╩ ⇔√⁹╕√⁸ ◦☻♥ⱶ│ ⇔√ ⌐╟╡

♁ⱨ♩►▼▪≤⇔≡ ↕╣√⁹ 

─ ╩╕≤╘√₈ ▬ⱷכ☺fi◓◦☻♥ⱶₐiRISₑ─ ≤ ₉│⁸ ─

╩ ⇔√⁹╕√⁸₈ ─ ╩ ⱴ♇ⱪ≢Γ ⅎ╢ ΔΊ ⅎ⌂™ ╩

≢ ⇔⁸ ─ ┌ↄ╩ Ί₉≤⇔≡ⱪ꜠☻ 14 ╩ ∫√⁹ 

│ HD ⌐╟╡ ∫√ ≢№╢⁹ 

 

ה 2021- 043875  

ה 247  

 

 

⌐ ⇔√ ─ ⌐

⇔√⁹ F─

⌐ ↑√ ⌂

⌐ ⌂

╩ ∆╢≤≤╙⌐⁸

─ ╛ ⁸

─ ⅜ ∆╢Ⱡ

♇♩꞉כ◒╩ ⇔⁸

⌐╟╢ ≤

╩ ⌐ ╘╢

╩ ⇔√⁹ 

 

╩

⇔≡⁸ ─ ╛

⌂ ⌐☼כ♬─

∆╢≤≤╙⌐⁸ ─

╛ ⌐ ∆╢ ╩

╘√ ה

─ ꜟכꜙ☺◔☻

─ ╣╩ ╕ⅎ⁸ F

─ ⌐ ╩

ⅎ⌂™╟℮⌂ ╩ ∂⁸

─ ⌐ ⇔

√⁹╕√⁸◖꜡♫ ≢№∫≡

╙ ─ ╛ ⁸

─ ⅜ ∆╢

Ⱡ♇♩꞉כ◒╩ ∆╢≤

≤╙⌐⁸ ─ ╩

╘╢≤™∫√ ⌂ ╩
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ₒ ₓ 

ᵔ ⌐╟╢

↕╣√ ─

⌐ ╢ ⌂

╩ ⇔⁸

≢ ⌂ ╩ ╡

∆√╘⌐ ⇔≡

™╢⅛⁹ 

 

ₒ ₓ 

ה ⌐

≠ↄ

 

ה ─ ╩

╕ⅎ√ ─

≤⁸ ╩

│∂╘≤⇔√ ┼

─

 

ה ⁸

⸗♬♃ꜞfi◓הⱴ♇

Ⱨfi◓ ⁸

≢ ∆╢ ─

ה ⌐

╢ ─

≤  

ה ⌂ ─

⁸ ⁸ ─

 

( )  ⌐ ╢  

ᵑ  

ה ≢─ ☿◦►ⱶ⌐≈™≡⁸ ⌐ ↑⁸ ⅛╠─ ⸗♦ꜟ⁸ICP- MS╩ ™√

─ ╩ ╘√⁹ 

ה ⅛╠ ┼─☿◦►ⱶ ┘♩ꜞ♅►ⱶ ─ ⁸☿◦►ⱶ─ ⌐╟╢ ─ ─

─ ╡╕≤╘⌐ ⇔≡⁸◦☻♥ⱶ ☿fi♃כ≤ ⇔⁸ ⅛╠ ╩ ∂√ ┼─♩ꜞ♅►ⱶ─

─ ╩ ⇔√⁹ 

ה ⌐ ↑√ ≤⇔≡⁸ ⇔√ ♩ꜞ♅►ⱶ─ ╩ ⌐ ⇔≡

╩ ™⁸ ≤ ⇔≡ ⇔√ ─ ╩ ∆╢≤≤╙⌐⁸ ─ ╩ ╛

⌐ ⇔√⁹ 

ה ─ ⌐ ⇔≡⁸ ≤─ ≢⁸♥◒Ⱡ♅►ⱶ- 99 ┘ꜜ► - 129

─ ─ ╩ ⇔⁸↓╣╕≢─ ≢│ ∂ ╩╙≈ ─ ⌐╟╡ ⅜ ≢№∫√

─ ─♥◒Ⱡ♅►ⱶ- 99╩ ∆╢↓≤─≢⅝╢ ⇔™ ICP- MS ⌐╟╢ ◦☻♥ⱶ╩ ⇔

√⁹ │⁸▪ⱷꜞ◌ ₈American Chemical Society ACS  Omega₉ ┼─ ┘ ─

16 ⌐ ┌╣⁸ ⅛╠ ™ ╩ √⁹ 

ה ─ꜟכ♠ ⌐╟╡⁸ ┘ ⌐⅔↑╢ ─ ☿◦►ⱶ─ ╩ ⅛≈

⌐ ≢⅝╢≤≤╙⌐⁸ ⅜ ∆╢ ─ ─ ╛ ─ ─ ─

⅜ ≤⌂╡⁸∕─ ╩ ╛ ⌐ ⇔√⁹ 

ה ≢ ╠╣√ ╩ ⌐ ⅛╡╛∆ↄ ∆╢ ◦☻♥ⱶ≤⇔≡⁸ Q&A◘▬♩ ┘↓

╣╕≢⌐ ↕╣√ ⌂ ⸗♬♃ꜞfi◓♦כ♃╩╕≤╘√ ◘▬♩ Fukushima 

Comprehensive Environmental Information Site: JAEA FaCE!S ₈FaCE!S₉≤™℮⁹ ─ ─ ╛

⌐ ∆╢ ─ ╩ ∆╢ ╩ ⇔√⁹ ◘▬♩│⁸ ⌐│ ─ⱱכⱶⱭכ☺⌐ꜞ

fi◒⅜ ↕╣╢⌂≥ ⌐ ≠ↄ ─ ╛ ─ ─ ⌐ ↕╣≡™╢⁹ 

 

ᵒ ⸗♬♃ꜞfi◓הⱴ♇Ⱨfi◓  

ה ↕╣√⸗♬♃ꜞfi◓ ╛ ─ Ɽ♃כfi╩ ⇔√ ┌ↄ ╩ ⌐ ∆

╢↓≤≢⁸ ⌐ ↕╣≡™╢ ⁸ ┘ ─ ─

⌐ ≤⇔≡ ↕╣√⁹ 

→√⁹ ⅛╠⁸™∏╣─

⌐⅔™≡╙⁸

─ ╩ ≡ ∆╢

≤≤╙⌐⁸ F ─

─ ⁸ ⁸

≤ ╩ ∂√

⌐ ⌂ ╩⇔

√↓≤⅛╠⁸ ╩₈ ₉

≤⇔√⁹ 

 

⌐≈™≡

│⁸ ╩ ⌐ ⇔⁸

─ ₁⌂ ≢

⌂ ╩ ⇔√≤ ⇔⁸

─ ╩₈ ₉

≤⇔√⁹ 

 

ₒ ≤ ₓ 

ה ≢

⅜ ⇔⁸

⅛╠

⌐ ∆╢⁹

≢│⁸ ♦

Ⱪꜞ─ ╡ ⇔╛

╡ ⇔ ─ ⌂

⅜ ↕╣╢ ≤

⌂∫≡⅔╡⁸↓╣⌐ ⇔

≡™ↄ↓≤⅜ ≢№╢⁹

⅛≈ ⌂ ♦
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⁸

┘ ⌐ ∆╢

─ ┼─

 

ה ╛ ┼─

─ ⸗♬♃

ꜞfi◓  

 

ₒ ₓ 

ה ⸗♬♃

ꜞfi◓  

ה ⸗♬

♃ꜞfi◓  

 

ₒ ₓ 

ᵕ

─

⌐ ↑√

╛

─ Ⱡ♇

♩꞉כ◒╩ ╡

⇔⁸ ⌂

╩ ℮↓≤⅜≢⅝√

⅛⁹ 

 

ₒ ₓ 

ה ⱴ♇ⱪ♪כ꜡

⌐ ≠ↄ

─ ≤

ה ⅜ ⇔√ ♩ꜞ♅►ⱶ─ ╩ⱥꜝⱷ⌐ ⇔⁸ ╩ ⇔√⁹╕√⁸ ☿◦►ⱶ

┘☻♩꜡fi♅►ⱶ ╩ ⇔⁸ ⌐╟╢ ≤─ ╙ ∫√⁹ ╩ ─ ₁⌐⁸

─ ─ ꜠ⱬꜟ⌐ ∆╢ ≤⇔≡ ⇔√⁹ 

 

 

 

 

 

 

ה 90  

 

 

 

 

 

( ) ─  

ᵑ ☿fi♃כ ה ─  

ה ⌐ ↑⁸ כ♃כⱧꜞה ╩ ∆╢√╘─ ╩ ⇔√⁹ ◖꜡♫►▬ꜟ☻

─ ⌐╟╢ ⅜№╢ ⁸ ▬ⱬfi♩ה ┼─ ⁸ ה ┼─ ─ ⅝⅛↑╩ ╘╢⌂≥⁸

╩ ⇔≡ ⇔√⁹ 

ה ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡ ⌐◐ꜗfi☿ꜟ⅜ ∂√╙──⁸ ╩ ⇔≡

─ ╣╩ ⇔⁸ ─ │ ≤⌂╢ 84 ⌐ ⇔√⁹ 

VR⁸ה ₁⌂꜡Ⱳ♇♩─ ⁸◦Ⱶꜙ꜠כ♃ ─ ≤ ╩ ╖ ╦∑√꜡Ⱳ♇♩ ⱪ꜡◓ꜝⱶ╩

⌐ ⇔⁸ ▬ⱡⱬכ◦ꜛfiכ◖ה☻♩ ╩ ∂≡⁸ ─ ╩ ⌐ 20 ─ⱪ꜡◓ꜝⱶ

╩ ⇔√⁹ 

ה ≤⇔≡⁸IRID ⌐╟╢ ─ ♦Ⱪꜞ─ ╡ ⇔⌐ ⱶכ▪√↑ ▪◒☿☻ ⸗♇◒▪♇

ⱪ ⌐ ⅝ ⅝ ↕╣≡™╢╒⅛⁸ ⱪכꜟ ●꜠◐ ⁸ ○Ɑ꜠כ♥▫fi

◓ⱨ꜡▪─ ⌐ ∆╢ ┘ ⁸ F ⌐ ∆╢ ⌐ ↕╣⁸ ⌐ ╢

╩ ∂≡ F ⌐ ⇔√⁹ 

Ⱪꜞ ╡ ⇔⅛╠

⌐ ╢╕≢─ ⌐

∆╢↓≤⅜≢⅝╢

─ ™ ♦Ⱪꜞ

╩ ⌂

≤ ╩ ∆╢≤≤╙

⌐⁸ ╡ ⇔ ─ ⌐

≢⅝╢╟℮⌐

─ ╩ ╢⁹↕╠

⌐⁸ ╡ ↕╣√ ♦Ⱪ

ꜞ⌐≈™≡⁸ ♦Ⱪꜞ

╡ ⇔ ┘ ─

╩ ⇔⁸ ─

╩ ∆╢⁹╕√⁸

⌐≈™≡⁸

╩ ≤⇔√

─ ─ ⁸

─ ╩ ⇔√

⁸ ⌐♃כ♦ ≠ↄ

─ ▬fiⱬ

fi♩ꜞ ─ ─

─ ╩ ∆╢⁹ 

ה ⌐ ╢

─ ─ ⌐≈™≡│⁸

☿fi♃כ

≢ ↕╣√ ☿

fi♃כ ─

ⱨ▼כ☼ ⅜

⅛╠ ∆╢↓≤╩ ╕
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≤ ╩│∂╘

≤⇔√ ┼─

 

ה ☿

fi♃כ⌐⅛⅛╢

┘ Ⱡ♇♩꞉כ

◒─ ה ≤

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ≢─ ╩ ⌐⁸ ⌐ ∆╢꜡Ⱳ♇♩⌐ ↕╣╢ ⱶכ▪≡™≈⌐ ꜡Ⱳ♇♩╩

⌐ ⇔⁸∕─ ⌐ ∆╢ ⌐≈™≡ ⌂( ≢╙ ⇔√ ≢ ⌐ ⌂) ╩

⇔√⁹╕√⁸ ╕≢⌐ ⇔≡⅝√ ╙ ╘≡⁸ ꜡Ⱳ♇♩╩ ∆╢ ≢№╢

☿fi♃כ ⁸ ☿fi♃כ(

₈M- NEACE₉≤™℮⁹)⌐≡ ╩ ⇔⁸ ╩ ∆╢≤≤╙⌐ ─ ₁─ ╩ ╡ ╣ ─

╩ ⇔√⁹↓╣╠─ ⌐≈™≡⁸ ╙⅜ ⌐ ≢⅝╢╟℮⌐ ╩ ה ⇔⁸ ⌂

≤⇔≡ ⇔√⁹ 

─♃כ꜠ꜙⱲ♇♩◦Ⱶ꜡ה ⌐ ↑≡⁸ ⅛╠ ─ ⁸ ─ ⁸ ⌐ ╦╢ ╩

⌐ ℮√╘─ ╩ ╩☻כ▼fi♃ⱨ▬כ◙כꜚ╢∆ ⇔ ⇔√⁹╕√⁸M- NEACE≤ ◦Ⱶꜙ꜠כ

♃⌐ ╢ ╩ ™⁸꜡Ⱳ♇♩─ ─√╘─◦Ⱶꜙ꜠כ♃╩ ⇔√⁹ 

ה ◦☻♥ⱶ⌐≈™≡│⁸ ─ ⁸ ─ ◖fiⱧꜙכ♃

₈ D- CAD₉≤™℮⁹ ♃כ♦ ─ ╩ ™⁸ ─ ─ ⌐ ╩♃כ♦╢∆ ⇔√⁹ 

ה ה ≤⇔≡⁸ ─ ─√╘─ ─ ┌ↄ ─√╘─ ה

─♦☺♃ꜟ ─ ⅜ ⅛╠ ╕≢─ ≢ ↕╣⁸ ╩ ╘√⁹ 

ה ה ה ꜡Ⱳ♇♩ ה ꜡Ⱳ♇♩ ⁸

22 ⁸ 416 ─ ┼─ ╩ ∂⁸ F─ ה ⌐ ╦╢ ⁸ ⌐⅔™≡꜡

Ⱳ♇♩ ╩ ≤⇔≡™╢ ≤─ ⱴ♇♅fi◓⌐ ⇔√⁹ 

 

ᵒ ה ☿fi♃כ ה  

ה ─ F ≤™℮ ⌐⅔™≡ ╩ ╘√⁹ 29 ⅛╠ ╩ ⇔√

⌐≈™≡⁸ ⅝ ⅝ ┘ ─ ─ ≤⇔⁸╕√ F ◘▬♩ ≢─ ╡ ™ ⌐≈™

≡⁸ F ≤ ⌐ ∆╢ ≤⇔√⁹ 

ה ─꞉כ◒◦ꜛ♇ⱪ⌐ ⇔≡™╢ ☿ꜟ⁸ ╩ ⇔⁸ⱴ♬ⱪ꜠כ♃⌐╟╢

⌐ ∆╢√╘─ ─ ╛⁸ ⅜ ─ ─ ╩ ╘╢√╘─ ╛ ─

╩ ∫√⁹ 

ה ─ ─ ╩ ℮ │ ≢№╢⅜⁸ 24 ─ ALPS ─ ⌐

∆╢ ─ ⌂ ⌐ ↑√ ≢─ ╩ ↑≡ ⌐⅔↑╢ALPS ─

⌐ ↑√ ╩ ⇔√⁹∕─ ╙ ⇔≡⁸ ─ ╩ ∆╟℮ ─ ⇔╩

∫√⁹↓─ ⇔ ⌐ ≠™≡ ╩ ™⁸ ⌐ HD╩ ∂≡ F

ⅎ⁸∕─ ⌐ ≠

⅝⁸ ☿fi♃

⁸כ ≤─

╩ ⇔⁸⸗♬♃ꜞ

fi◓⁸ ⁸ ה

┘ ה ה

─ ╩ ⇔⁸ ─

ה ─ ⌂╢ ≤

⅜ ⌐ ╩

∟⁸ ⌐ ⇔≡ ╠

∑╢ ─ ╩

∆⁹∕─ ≤⇔≡⁸⸗

♬♃ꜞfi◓♦כ♃

ה ┌ↄ ─

⌐╟╡⁸ ┼

─ ┘

─ ≤ ⌐╦√╢

ה ─ ┼─

⅛╡╛∆™ ╩

∆╢⁹⌂⅔⁸

≢№╢

⌐⁸ ─ ≢

№╢ 10 ⅜ ∆╢↓

≤⅛╠⁸ ╩ ™∕─

─ ⌐≈™≡ ╩

℮⁹ 

ה ה ☿fi♃כ⌐

⅔↑╢ ה

⌐≈™≡│⁸
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⌐ ╢ ─ ╩ ⇔⁸ ⌐│ ╩ ∫√⁹↓╣╠≤ ⇔≡⁸ ╩

╘√⁹ 

ה ♦Ⱪꜞ ─ ─ ╩ ℮ ⌐≈™≡│⁸ 20 ⌐ HD╩ ∂√ F

⌐ ╢ ─ ╩ ⇔√─∟⁸ ≤─ ╩ ⌡√⁹ ⌐⁸ 13

─ ╩ ╕ⅎ⁸ ╟╡ F⌐ ╢ ⌐≈™≡─ √⌂ ⅎ ⅜ ↕╣√√╘⁸∕

─ ╩ ╘√⁹↓℮⇔√ ⌐≈™≡⁸ ⌐⅔↑╢ ─ ≤⇔≡ ─ ∆╢

╩ ⇔√⁹╕√⁸ ⌐ ℮ ─ꜟכꜙ☺◔☻ ⇔╩ ╘⁸ ╩ ╘√⁹ 

ה ╩ ╘⁸ ─ ⌐⅔™≡⁸ ⅜ ≤⌂╢ ─ ╩ ∆╢≤≤╙⌐

╩ ™⌂™≢ ∆╢ ─ ⅎ ╩ ⇔⁸ ─ ⱴ♬ꜙ▪ꜟ⌐ ∆╢⌂≥─ ╩ √⁹ 

ה / ─ ─ ⁸ ┘ ┘⌐ ה ⌐ ╢ ─ ╩ ⱱ

♇♩ ≢ ⇔⁸ ╩ ⇔√⁹╕√⁸ ╩ ≤⇔√ F┼─ ( ⅛ )⌐≈™≡⁸

┘ ╩ ⌐ ⇔√⁹ 

ה F ⌐ ∆╢ ⌐│⁸ ⅜ ⁸ ₁⌐ ╩ ⇔

≢ 100 ≤⌂∫≡⅔╡⁸ ≢№╢ ≤ ≢№╢ ─ ⌐ ⇔√⁹ 

 

ᵓ CLADS  

ה ─ ⱪ꜡☿☻─ ⁸ꜞ☻◒ ⁸ ≤⇔≡ ⅜ ⇔√₈ ה ─

ⱴ♇ⱪ₉( ₈ ⱴ♇ⱪ₉≤™℮⁹)╩ ∆╢↓≤⌐╟╡⁸ ⌐ ∆═⅝ ╩☼כ♬ ╠⅛⌐∆╢↓

≤≢⁸ ⌐╟╢ ┼─ ╩ ⇔⁸ ─ ⌐ ⅝ↄ ∆╢ ⌂ ╩ →√⁹╕√⁸

ⱴ♇ⱪ╩WEB ∆╢↓≤⌐╟╡⁸ ─ ╩ ╘√ ⌐ ╦╢ ⌐ ⇔≡⁸ ─☼כ♬

⌐ ⅝ↄ ∆╢≤≤╙⌐⁸ ⅜ ⌐☼כ♬ ⇔√╙─≤⌂∫√⁹ 

ה │⁸ 30 ⅛╠ ╕≢─ ≢⁸ ─▪◌♦Ⱶ▪ה ה ⅛╠39 ⁸

╘81 ≤ ∆╢↓≤⌐╟╡⁸CLADS╩ ∂√ ─ⱢⱩ ≤⇔≡─ ╩ √⇔√⁹╕√⁸

⌐ ⱪ꜡◓ꜝⱶ≤⇔≡ ⁸ ⱪ꜡◓ꜝⱶ≤⇔≡ ⇔⁸

≤ ∑≡ 39 ─ ╩ ה ⅜ ⇔⌂⅜╠ ╘√⁹ 

ה ─ ₈▪ꜟⱨ□♄☻♩─ ╩ ⇔√ ▬ⱷכ☺fi◓ ─ ₉─ ►▼

ꜟ ┼─ ┘₈ F ⌂ ╩ ⅎ√ ─⧵ה ה LIBS◦☻♥ⱶ─

◓fi♬כꜞ◒☻─⧵≥ ┼─ ₉─ F ⌐⅔↑╢ ─ ┼─ ╛⁸ ─ i RIS

⌐╟╢ ⌐⅔↑╢ ─ ≢─ ┼─ ⌂≥⁸↓╣╠ ─ ⅜ ⌐ ↕╣

⌐⅔™≡⁸ ⌐

ALPS ─ ⌐

∆╢⁹ ⌐≈™≡│⁸

╩ ╢

≤≤╙⌐⁸ ה

─ ⌂ ╩

⇔ ⌐ ∆╢⁹ 
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ₒ ⌐ ∆

╢ ⁸

ₓ 

 

√⁹ 

ה ─ ⌐⅔↑╢ ─ ╩ ∆╢√╘⁸FRC╩○fiꜝ▬fi≢ ⇔⁸ ─

⌐╟╢ ╩ ∂≡ ─ ⌐ ⇔√⁹ │ ⇔

꞉כ◒◦ꜛ♇ⱪ ─ ⌐ ↑≡ ⁸ ꞉כ◒◦ꜛ♇ⱪ ─☼כ◦≥☼כ♬

⁸ OECD/NEA TCOFFⱪ꜡☺▼◒♩ ꞉כ◒◦ꜛ♇ⱪ⁸ ꞉כ◒◦ꜛ♇ⱪ

─ ⌐ ↑≡ ⁸ 430 ─ ╩ √⁹╕√⁸FRC│ ─ ─ ─╖⌂╠∏⁸

─ ≤─ ⌂ ─ ≢╙№╢√╘⁸ ─ ╩ ⇔≡ ⌐ ╩ ↕∑⁸

─ ┘ ─Ⱡ♇♩꞉כ◒ ꜟⱣכ꜡◓╛ ⌐ ⇔√ ─ ⌐ ⇔√⁹ 

ה ≤─ ≤⇔≡⁸OECD/NEA─ TCOFF⁸PreADES ─ ⱪ꜡☺▼◒♩─ ╛ IAEA─ ╘₈

♦Ⱪꜞ─ ₉⁸IAEA─ CRP ⇔√ ≤◖ꜞ►ⱶ─ ⌐ ∆╢ ─

⌐╟╢ ╩ ⇔⁸ ⌐ ∆╢ ⌂ ─ ⌐ ⇔√⁹TCOFF ┘ PreADES⌐≈

™≡│⁸ ⱪ꜡☺▼◒♩⌐≈™≡╙ ⇔⁸ F ♦Ⱪꜞ╩ ™√ √⌂ ─ⱨ꜠כⱶ꞉כ◒

┘ ╩ ⇔≡™ↄ⁹ 

ה F─ ⌐ ↑√ ⌂ ⌐ ⌂ ╩ ∆╢≤≤╙⌐⁸ ─ ╛ ⁸

─ ⅜ ∆╢Ⱡ♇♩꞉כ◒╩ ⇔⁸ ⌐╟╢ ≤ ╩ ⌐ ╘╢ ╩

⇔√⁹ ▪◌♦Ⱶ▪ ≤ ╩ ╢ ⌐╟╡⁸ ה ─ ≤ ─ ╩ ™⁸

─ ⅜ ⌐ ↕╣⁸ ↕╣√ │ ╛ ╩ ℮ ┼─ ⌐≈⌂

⅜∫√  

 

ₒ ⌐ ∆╢ ⁸ ₓ 

≢ ↕╣╢₈ ה ₉╩ 25 ⇔⁸ ┘ ⌐

∆╢ ─ ⌐≈™≡ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ─ ⌐ ∆╢ ╩ ™

√⁹ 

(1)  ♦Ⱪꜞ ⇔ ⌐ ∆╢  A  

ה ♦Ⱪꜞ─ ╡ ⇔⌐ ↑≡⁸ ה ╩ ╘⁸ ─ ─ ⌐≈™≡─ ⇔™ ╙ ╢

⌂≥⁸ ≤ ⌐ ∆╢ ╩ ⌐ ╘≡™╢↓≤╩ ↄ ∆╢⁹╕√⁸ ≢─

╛⁸ ≤─ ⌐╙ ╡ ╪≢™╢↓≤│ ↄ ≢⅝╢⁹ 

ה ♦Ⱪꜞ─ ╡ ⇔ ⌐│⁸ ⁸ ⁸ⱪꜝfi♩ ─ ─ ⁸ ╛ ─

⌂≥ ⌐╦√╢⁹ ≢│ ⌐⅔™≡╙⁸ ⌐ ⱷכ◌╛ ≤─ ╩ ⌐ ╘⁸
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─ ⌐ ↑≡⁸ ⌂ ╩ →≡™╢⁹ 

♩ⱪꜝfiה ה ─ ⌐⅔™≡│⁸ ה ⌐ ⅛≈ ⌂ F ⌐╟

╢ ─♃כ♦ ≤⁸ ⁸ ה ⁸ ─ ╩ ╖ ╦∑⁸ ─

⌂ PCV ─ ╩ ≤⇔√↓≤│ ↄ ≢⅝╢⁹╕√⁸ NDF⁸ HD⁸IRID⁸

─ F ┘ ─ ⌐ ─ ≤ ╩ ⌐ ℮↓≤≢⁸ F ─

⌐ ∆╢↓≤⅜ ↕╣╢⁹ 

 

(2) ה  ⌐ ╢  S ⁸A  

ה HD≤─ ╩ ⌐ ™⁸ ╕≢─ ─ ╩ ∆╢≤≤╙⌐⁸♦Ⱪꜞ─ ⁸

─ ה ⌐≈™≡ ⌐ ⌂ ╩ →≡™╢⁹╕√⁸ ─♃כ♦ ⁸ ∆╢ ─ ╖

→⌂≥⅜ ⌐⌂↕╣≡™╢↓≤│ ≢⅝╢⁹╕√⁸ ⌂ ╙ ╘╢≤≤╙⌐⁸↓╣╕≢─ ╩

⌐ ≤⇔≡ ╩⇔≡™╢⌂≥ ─ ⌐ ↑≡ ⌂ ─ ⅜ ≢⅝╢ ╙ ∫≡™

╢⁹ 

 

(3) ה  ⌐ ╢  A  

ה F ⌐ ↑≡⁸ ─ ה ה ה ⌐ ↑√ ╩ ⌐ ⇔≡™╢⁹ ⌐⁸

↕╣╢ ─ ─ ⁸ ה ─ ┘ ⌂

─ ┘⌐ ─ ⌐⅔↑╢ ⌐ ─♃כ♦╢ ╩ ╘≡⅝√↓≤│⁸

ↄ ∆╢⁹ 

ה ⌐ ∆╢ ─ ⌐ ∫≡⁸ F⌐ ∆╢ ⌐≈™≡⁸∕─▬fiⱬfi♩ꜞ─ ─ ╛

─ ⁸ ⌐ ∆╢ ╩ ⌐ ╘⁸ ⌐⅔↑╢ F┼─ ╩ ⌐⁸ ⌐╦√╢ ⌂

╩ ⌐ →≡™╢⁹ 

 

(4)  ⌐ ╢  S ⁸A  

≥ꜝfiⱪ♩fi◌ⱷ◖ה D ≢⁸ ─ ⌂ ⌐ ⇔√↓≤│⁸ ─ ⌐⅔↑╢ ─

╛ ─ ꜞ☻◒─ ⌐ ⅝ↄ ∆╢ ≤⇔≡⁸ ↄ ∆╢⁹ ⌐ ╙ ╘≡™╢≤

─↓≤≢⁸ ─ ≢─ ⌐╙ ∆╢≤ ⅎ╠╣⁸↓─╟℮⌂ ⌂ ╩ ∆╢⁹ 

ה ⌐⅔™≡⁸ D ⌐╟╢ │⁸ ─ ⌐⅔↑╢ ─ ╛

─ ꜞ☻◒─ ⌐ ⅝ↄ ∆╢⁹╕√⁸ɖɗ ╛ ה◓fiꜞ♃♬⸗כ◙כ꜠ ─
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⁸꜡ Ⱳ♇♩─ ⌂ ─ ⌂≥⁸ ─ ⌐╙ ⇔⌂⅜╠⁸ ⌐⅔™

≡╙ ⌐ ⌂ ⇔√ ╩ →≡™╢⁹ 

 

(5)  ⌐ ╢  S ⁸A  

ה ─ ⌐ ↑≡ ∆═ↄ⁸ Ⱬꜞ⌐╟╢⸗♬♃ꜞfi◓≤∕─ ─ ⌂≥⁸

╩ ╡⇔√ ─ ╩ ↄ ∆╢⁹ 

ה ─ │⁸ ⌐ ┼─ ─ ⌐ ╘∏⁸ ─ ₁⁸ ⁸╕√ ┼ ⅛╡╛∆ↄ

╩ ⅎ≡™╢↓≤⌐№╢⁹↓╣│⁸ ≤ כ♄ꜟⱱ◒כ♥☻─ ─ ─╙≤⌐ ↕╣≡⅔╡⁸

⌐ ╡ ╗ ─ ⌂ ⅜ ╩ ╪≢™╢≤™ⅎ╢⁹ 

 

 ₐ ─ⱴⱠ☺ⱷfi

♩⌐ ╢ ┼

─ ₑ 

ₒ ⱥ▪ꜞfi◓ₓ 

ủ₈ ⱥ▪ꜞfi

◓₉⌐⅔↑╢

⌐≈™≡ ⌂

╩ ∫√⅛⁹ 

ה ⌐≈™≡⁸

─ ≤

─ ⌐꜠ⱬ

ꜟ ↑⇔≡ ⅎ╢≤

╟™⅛≤ ℮⁹

─ ⌐ ⇔

≡™╢≤™℮─│

⌐ ⅝⌂ ⌐⌂

╢─≢⁸∕╣╙

∆╢↓≤⁹ 

ₐ ─ⱴⱠ☺ⱷfi♩⌐ ╢ ┼─ ₑ 

 

 

ₒ ⱥ▪ꜞfi◓ₓ 

ה ─ ⌐⅔™≡│⁸ ╩ ≤⇔√ ╛ (꜡Ⱳ♇♩ ⱪ꜡◓ꜝⱶ⁸ )⁸ F

⌐ ─№╢ ╩ ≤⇔√ ( )⁸ F ⌐ ∆╢ ╩ ∫≡™╢ ╩ ≤

⇔√ ( )⌂≥⁸ ─꜠ⱬꜟ⌐ ∂√ ┘∕╣╠⌐ ∆╢ ─ ─

╩ ⌐ ∫≡™╢⁹╕√⁸ HD─ ┼─ ≤⇔≡⁸ ⁸ ⌐ ∆╢

╩ ≤⇔√ HD ─ ╣╙ ∫≡™╢⁹ ─ ⌐≈™≡│⁸ ─

ⱪ꜡☺▼◒♩(OECD/NEA NEST)┼─ ╛ ╛ ⌐ ∆╢ ╩ ∫≡™╢ ─ ⅜ ╩

∆╢ (FRC)─ ⌂≥─ ╙ ∫≡™╢⁹ 
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ₐ ⅛╠─

┼─ ₑ 

ₒ

ₓ 

ה ╛

ה

─ ≤

⌐ ⇔⁸

↕╣√ ♥

⌐ⱴכ ╡ ╗∞↑

≢⌂ↄ⁸ ⌐

⅔™≡ ∂╢ ₁⌂

⌐☼כ♬ ⌐

∆╢√╘⁸ √⌂

╩ⱴכ♥ ⇔≡™

ↄ↓≤╙ ≢№

╢⁹ 

 

ה ⌐ ╢

⌐≈™≡│⁸

─ ╩

╪∞℮ⅎ≢⁸ ─

⸗♦ꜟ ╙ ╘

√ ⌐⅔

↑╢

─ ╩ ∆╢

√╘─ ⌐

∆═⅝≢№╢⁹ 

 

ₐ ⅛╠─ ┼─ ₑ 

 

ₒ ₓ 

 

ה HD⅛╠─ ⌐⅔™≡ ∂ ╢ ⌐☼כ♬⌂₁ ─ ╩ ™≡ ⌐ ∆╢√╘⁸

─₈▪ꜟⱨ□♄☻♩─ ╩ ⇔√ ▬ⱷכ☺fi◓ ─ ₉─ ╩ ►▼ꜟ

┼ ⇔√╒⅛₈ F ⌂ ╩ ⅎ√ ─⧵ה ה LIBS◦☻♥ⱶ─ ≤∕─☻

◓fi♬כꜞ◒ ┼─ ₉─ ╩ F ⌐⅔↑╢ ─ ⌐ ⇔√⁹↓─ ⁸ ⌐⅔↑

╢ ─ ╛⁸ HD≤─ ─ ⌂≥⁸ ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

ה ≢│⁸ ≤─ ╩ ∂≡ ⌐☼כ♬√ ≠⅝⁸ ⅎ┌ ─ ⌐⅔™≡☿◦►

ⱶ ⸗♦ꜟ╩ ∫≡ ⌂ ╩ ⇔≡⅔╡⁸ ⅝ ⅝ ╛ ─☼כ♬─╠⅛ ╩

⇔√⁹╕√⁸ ⌐ ≠™≡⁸ ─ ⌐ ∫≡ ⌐ ⌂ ╩ ℮↓≤⌐╟╡⁸

⌐╟╢ ╛ ⁸ ⁸ ⌂≥─ ⌐╙ ⇔√⁹ 
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ה ─

⌐≈™≡⁸

│ ≢№╢╙─

─⁸ ∞↑

≢⌂ↄ⁸ ─ ⌐

╙╦⅛╡╛∆™ ≢

─ ⌐╟╡

╡ ╗═⅝≢№

╢⁹ 

 

ה ה ☿fi

⁸│≡™≈⌐כ♃

⌐ ⅜ ⌂

™≤⇔≡™╢╙─

─⁸

⌐ ╢

╛

─√╘⁸ ה

─ כꜙ☺◔☻

ꜟ⌐ ╣⅜ ≡⅔

╡⁸ ⌂ ╩

╢≤≤╙⌐⁸

─ ⅜ ∂⌂™

╟℮⌐ ∆═⅝≢

№╢⁹ 

 

ה ─ ⌐≈™≡│⁸ ⅛╠─ ─ ⌐ ⅎ≡ ─ ₁─ ╩ ⇔⁸ ⌐≈™≡

─ ╛ Twitt er ⌐╟╡⁸♃▬ⱶꜞכ⌐ ⅛╡╛∆ↄ ⇔√⁹╕√⁸ ─₈ ◘▬♩(FaCE!S)₉

⌐≈™≡│⁸ QA╙ ⅎ╢⌂≥ ─ ╩ ℮≤≤╙⌐⁸ ─ HP⌐╙ꜞfi◒ ╩ ⇔≡

™√∞⅝⁸╟╡ ↄ─ ₁⌐ ™√∞↑╢╟℮ ╡ ╪∞⁹ 

 

 

 

 

 

 

ה ה ☿fi♃כ ┘ ─ ─ꜟכꜙ☺◔☻ ╣⌐≈™≡│⁸ ⌂ ╡ ─ ⌐

↑≡⁸ ─ ╩ ╘⁸ ⌐ ↑≡ ⁸ HD≤─ ╩⇔⌂⅜╠ ╩ ╘≡™╢⁹╕√⁸

─ ⅜ ⇔⌂™╟℮ ⇔ ≢─ ╙ ∫√⁹ 
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∕─  

≤ ─ ─ │⁸ ┼─ ⌐╟╢ ≢№╢⁹ 
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   ─ ∕─ ─ ─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No.  ┼─ ┘∕─√╘─  

∆╢ ה   

 ⌐ ↑√ ─ ≤ ה

┼─  

 ⌂ ─  

⌐ ╢

⌂≥  

ủ 23  

ủ 28  

ủ fiꜛ◦כⱡⱬ▬ה  

ủ ◄Ⱡꜟ◑כ 26  

ủ ◄Ⱡꜟ◑כ 30  

ủ ◄Ⱡꜟ◑כ 10  

ủ ─ ─ ⌐ ∆╢  

ủ 17  

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 

꜠ⱦꜙכ  

 0315 

 009, 013, 016, 017, 018, 019, 022, 023, 026, 028  

 

⌂  ♃כ♦

 ᵑ ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

  

 27

 

28

 

29

 

30

    

 27

 

28

 

29

 

30

    

 

╛♃כ♦

♪כ◖ ─

─

┼─  

15  24  27  32  30  30  27  20  
 

3,382,917 3,677,824 4,292,328 4,225,685 5,808,442 5,796, 124 6,097, 453 

╩

≤⇔√

⁸ ─

 

44  

64  

( 829

)  
β  

58  

( 855

)  
β  

51  

( 859

)  
β  

161  

( 1,011

)  
β  

165  

( 930

)  
β  

60  

( 919 )  
β  

47  

( 1,051

)  
β  

 

7,769,536
β  

8,272,526
β  

9,562,696
β  

8,549,503
β  

7,725,557
β  

7,461, 884
β  

7,448, 640
β  

⁸ ה

♩ꜝⱩꜟ

 

0.2         
 

7,343,934 7,386,890 8,970,579 8,985,046 7,426,974 6,969,982 7,758,658 

     

( )─╖ 

49.4

( 37.6

)  

75  

( 65

)  

[J:34, 

87  

( 75

)  

[J:46, 

94  

( 75

)  

[J:35, 

97  

( 83 )  

[J:37, 

P:45,  

96  

( 78

)  

[J:38, 

94  

( 83 )  

[J:49, 

P:32,  

94  

( 80

)  

[J:49, 

 
ỏ225,488 112,809 ỏ300,838 ỏ45,041 ỏ150,285 1,243 16,424 
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(J ) ,  

(P),  

 ∕─

( B)  

[J:25.

8, 

P:10.8

,  

B: ]  

P:30,  

B: ]  

P:29,  

B: ]  

P:38,  

B: ]  

B: ]  P:40,  

B: ]  

B: ]  P:31,  

B: ]  

( )─

╖ 

12.4

 
 12     13  12  

◖☻

♩  
    9,910,068 7,199,990 7,959,909 

 3.2         

כ◘

ⱦ☻

◖ ☻ ♩

 

3,650,532 1,512,637 3,927,442 4,458,578    

  26  22  13  15  15  11   
 

84 93 100 104 106 110 110 

⇔√

─  
15  18  14   16  12    

        

╛

┼─

ה

ה  

8.6

 

31

 

35

 

44

 
41  

36

 
34  

58

 

        

⌐╦√

╢

╩ ≤

⇔√ ⁸

─  

56  

42  

( 1,644

)β  

32  

( 1,514

)β  

38  

( 1,654

)β  

47  

( 1,512

)β  

90  

( 2,042

)β  

63  

( 2,092

)β  

77  

( 3,195

)β  

        

⁸

─

┼─

 

5.8      12  12  13  

        

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩ ⁹ 

β ⁸ ┼─  

β ─ │⁸ ─ ≢№╢⁹  
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂ ─

⁸  

─ ה  
⌐╟╢  

⌂   

ₐ ⌂ ≤  e

ₒ ₓ 

ᵑ ╩ ⇔⁸

⁸ ╩ ⇔

√ ⅜≢⅝≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ─

 

ה ⌐⅔↑╢

⁸ ─ ┼

─

 

ה ─ ה

─  

 

 

 

 

 

 

 

 

. ┼─ ┘∕─√╘─  

 

ᵑ ╩ ⇔⁸ ⁸ ╩ ⇔√ ⅜≢⅝≡™╢⅛⁹ 

ủ ─  

ה ┘ ⌐ ∆╢ ⌐ ╢ ╩ ℮ ה ╩

─ ⅛╠ ⇔≡ ╩ ⇔√⁹ 

11ה ⌐ ╩ ↑⁸ ה ⌐⅔↑╢ ─ ⁸ ─ ה ┘ ─

⌐≈™≡ ╩ ↑√⁹₈ ≤ ⇔≡ ⌐ ≈ ╩ ™⁸ ╩ ⇔≡╒⇔™⁹₉⁸₈ ─

─ ⌐ ∆╢⌂≥⁸ ─ ⌐ ↑√ ╩◘ⱳ⁹₉⁸₈™⇔╒≡⇔♩כ ≢

⇔√ ╩ ⌐╙ ≢ ≢⅝╢╟℮⌐ ≤ ⇔≡╒⇔™⁹₉ ─◖ⱷfi♩╩

↑⁸↓╣╠─◖ⱷfi♩⌐ ∆╢ ╛ ╩ ⇔√⁹ 

 

ủ ⌐⅔↑╢ ⁸ ─ ┼─  

☻fiⱪꜝ▬▪fi◖ה ─ ⌐ ⇔√ ⅛╠ ↕╣╢ ₈ ₉≤™℮⁹

╩ ⌐ ⇔⁸ ─ ─ ─ ┘⌐ ─ ⁸

┘ ╩ ∆╢√╘─ ─ ╛∕─ ⌐≈™≡ ╩ ↑√⁹ ⅛╠─ ─ ╩

⌐ ∆⁹ 

-  ⁸ ┘ ─ ⌐≈™≡⁸₈ ⌐ ∆╢ ⅛╠─

─ ╘ ⌐≈™≡Ί ה ─ ⌐≈™≡Ί 27  ⁸ 30  ₉

₈ ⌐ ℮⁹™≥₉ꜟכꜟ─≡∫√ ╩ ⇔⁸ ≤ ⅜ ↕╣≡™╢↓≤⅜ ↕╣

√⁹ 

-  ⌐ ╢ ─ ⅎ ╛ ─ ⌐≈™≡ ╩ ↑⁸ ≤⇔≡─ ╩ ∆

╢↓≤ ┘  14 ⌐⅔™≡ ╩ ⇔√↓≤≢ ↕

╣⁸ ╙ ─ ╩ ∆╢↓≤⅜ ↕╣√⁹ 

 

 

ₒ ─ ₓ 

. 

┼─ ┘∕─√

╘─  

ה ⌐ ∆╢

─ ה ⌐

≈™≡ ≢

╩ ↑╢≤≤╙⌐⁸

─ ⁸ √⌂

⌐☼כ♬ ∆╢

─ ⌐╟╡

╩ ⇔⁸

⁸ ┘ ╩

⇔√ ╩

⌐ ⇔√⁹ 

ה ─ ⌐

╘⁸ ╛

ꜞ☻◒ ╩ ⌐

╘╢ ⁸ ╩ ≤⇔

√ ╩ ⌐ ⇔√⁹ 

ה ─ ─

┼─ ⁸

  

⌐ ∫√   

⌐ ∆≤⅔╡⁸

─ ה ⁸

⌐ ╠⇔⁸ ─

⌐╟╢ ⁸ ⌐≈™

≡ ╩ ╕ⅎ≡ ⌐

⇔√ ⁸ ⁸ ⅛

≈ ⌂ ─ ≢

₈ ─ ₉⌐

↑≡ ⌂ ─ ╛

⌂ ─ ─ ⅜

╘╠╣╢√╘⁹ 

 

─ ⁸ ┘

─  

ủ ה

┼─ ⌐

√╡⁸ ─

⌐ ™⁸ ה

─ ⌐ ╡ ╪≢™╢≤

ↄ ≢⅝╢⁹ 

ủ ≤ ⌐ ╘╢≤

≤╙⌐⁸ ╩ ⇔



61 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

ᵒ ╩ ≤⇔√

╩ ∫≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ─ ─

 

ה ⁸

─

─

 

ꜟⱩꜝ♩ה ─

╕≢─

 

 

-  ─ ╩ ∆╢ ה ⌐╟╢ ─ ⌂ ⌐≈™≡ ╩ ↑⁸

─ ╩ ⌐ ∆╢ ╩ ⇔≡ ⇔≡™╢↓≤ ⌐╟╡⁸ ─ ≢ │ ↕

╣≡™╢↓≤⅜ ↕╣√⁹╕√⁸ ⅜ ─ ╩ ⇔≡™╢ ⌐≈™≡│⁸∕╣⅜╟╡

ה ⌂ ⌐≈⌂⅜╢ ╙№╢↓≤╩ ∆╢↓≤╙ ≢№╢≤─ ⅜№∫√⁹ 

 

ủ ─ ה ─  

ה ⌐ ↕╣√ ─ ╩ ╕ⅎ⁸ ╛ ⌐ ╢ ╩ ∆╢√╘⁸

│ ╩ ⇔√⁹╕√⁸ ⌐╟╢ ⌐╟╡⁸ ₈STACY₉

≤™℮⁹─ ╩ ╘╢≤≤╙⌐⁸ ₈NSRR₉≤™℮⁹⁸ ₈LSTF₉

≤™℮⁹⁸ ₈CIGMA₉≤™℮⁹ ┘ ⱪכꜟ ₈HIDRA₉≤™℮⁹ ╩

™⁸ ה ╩ ⇔√ ≢ ╩ ⇔√╒⅛⁸ ┼─ ─ ╩ ℮ ≤─

╩ ∆╢⌂≥⁸ ╩ ╗ ─ ╩ ∫√⁹ 

 

ᵒ ╩ ≤⇔√ ╩ ∫≡™╢⅛⁹ 

ủ ⁸ ꜟⱩꜝ♩ה ─ ─  

כ♃fi☿ה ┘ ⱪכꜟ◓ה ≢─ ⌂ ─ ╛ Ɽ♩꜡כꜟ─ ─╒⅛⁸

┘ ⌐╟╢ ╛ꜞ☻◒▪☿☻ⱷfi♩─ ┘ ─ ╩ ∂≡⁸ ⌐

╘√⁹ 

ה ⁸☿fi♃כ ┘ ─ⱪכꜟ◓ה ≢─ ꜞ☻◒─ ╩ ℮≤≤╙⌐⁸ ꜞ☻◒╩ ⇔⁸ ≢

∆╢↓≤≢⁸ꜞ☻◒─ ⌐ ╘√⁹ 

ה ╛ ╩ ™⁸ ─ ⌐ ╘√⁹╕√⁸ ─ │ⱷכꜟ⌐╟╢ ⌐≤≥╘∏⁸☿fi

כ♃ ≢ ה ∆╢⌂≥⁸ ┘ ─ ⌐ ╘√⁹ 

ה ≤─ ⌐⅔™≡ ⌐ ≢ ⇔√ ⌐ ⇔≡⁸ ≤

⌐⁸ ─ ┘ ╩ ☿fi♃כ⅜ ⅛╠ ↑ ℮↓≤⌐╟╡⁸

─ ╩ ∫√⁹ 

 

ủ ─  

ה ─ ┘ ─ ⌐≈™≡⁸ ─ ─ⱪכꜟ◓ה ⌐⅔™≡ ה ╩ ∫

√⁹╕√⁸ ⅜ ─ⱪכꜟ◓ה ⌐ ⇔≡ ─ ≤ ⌐ ∆╢ ╩ ℮≤≤╙

─ ┼─ ⁸

┼─ ⁸

⌂ ╩ ⌐

⇔≈≈ ∆╢≤≤

╙⌐⁸ ⅛╠

╩ ↑ ╣≡

≤─

╩ ⇔√⁹╕√⁸

⅜ ≤⌂∫≡

™╢  

≢│⁸

─ ⌂

⌐ ↑≡ ╩

∆╢⌂≥⁸ ⌐⅔

↑╢ ─

⌐⅔™≡ ⌂ ╩

→√⁹ 

 

( ) ┼

─ ┘∕─√╘

─ ₒ ₈ ₉x 

ה ─♬

╩☼כ ╕ⅎ⁸ ─

╩ ╗ 21 ─

⌐╟╢ ╩

⇔≈≈⁸NSRR⁸CIGMA⁸HIDRA

─ ╩ ™

√ ╩♃כ♦╡╟⌐

⇔⁸ ⌂ ─

≡ ─ ⌐

╘≡™╢↓≤│ ↄ ≢

⅝╢⁹ 

ủ ⅝⌂ ≤⌂╢▬

fi◦♦fi♩│ ⇔≡™⌂

™⁹ ┘

ꜞ☻◒ ╩ ⌐ ∫

≡⅔╡⁸ ╩ ≤⇔

√ ╩ ∫≡™╢≤ ↄ

≢⅝╢⁹ 

ủ ─ ⁸

≤─ ⌂≥⁸

⌐⅔↑╢ ─

⌐ ⅝⌐ ╡ ╪

≢™╢⁹╕√⁸

⅛╠─ ┘

─ ╣⌐

ⅎ⁸ ≤─

┘

╩ ∂≡⁸ ⌐

╦╢ ה ⌐

╢ ╩ ⇔≡™╢≤

ↄ ≢⅝╢⁹ 

 

┼─

┘∕─√╘─

 

ủ51 ─ ╛⁸26 ─

╩ ∂≡⁸
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ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ⸗

♬♃ꜞfi◓  

 

 

 

 

 

ₒ ₓ 

ᵓ ─√╘─

⅜ ≢№╢⅛⁹ 

 

ₒ ₓ 

ה

─

 

ה ─ ─

↑ ה╣

⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

⌐⁸ ⌐ⱴכ♥ ∆╢▪fi◔כ♩─ ╩ ∂≡ ─ ⌐ ╘√⁹ 

ה ─ ╛◌▬♀fi ⌐╟╢ ┼─ ↑╩ ℮↓≤≢⁸ꜞ☻◒ ⌐ ∆╢

─ ה ⌐ ╘√⁹ 

 

ủ ♩ꜝⱩꜟ ─ ╕≢─  

ה ⁸ ꜟⱩꜝ♩ה ─ ─ ⌐╟╡⁸ ⌐ ╢ │ ⇔⌂⅛∫√⁹ 

ה ꜟⱩꜝ♩ה ⌐ ⌐ ≢⅝╢╟℮⁸ ≢ ⇔√♩ꜝⱩꜟ ┼─ ╛ ─ ╩

☿fi♃כ ┘ ⱪכꜟ◓ה ≢─ ⌂ ─ ≢ ⇔⁸ ꜟⱩꜝ♩ה ─ ⌐ ╘

√⁹ 

 

ᵓ ─√╘─ ⅜ ≢№╢⅛⁹ 

ủ ─  

ה ⌐╟╢ ⌐⅔↑╢ ─ 19 ⁸ ╩ ≤⇔≡ ⇔√ ♃☻◒◓

╢╟⌐ⱪכꜟ ☿fi♃כ≤ ≤─ ≤⇔≡ ╘≡ ╛ ☿Ⱶ

─כ♫ ה ⁸ ☿fi♃כ─ⱱכⱶⱭכ☺ ╩ ∂√ ─ ⁸

─ ⌐╟╢ ─ ┘ ☿fi♃כ ⌐⅔↑╢ ╩ ∂√ ─ ─

⌐╟╡⁸ ⌐ ≢⅝╢ ─ ⌐ ╘√⁹ 

ה ₈IAEA₉≤™℮⁹ ┘ ┼─ ⁸I AEA

┼─ 16 ⁸ ┼─ ╩ ∫√╒⅛⁸ ∆╢

≤─ ╛ ⌐⅔↑╢ ─ ┼─ ╩ ∂≡⁸ ⅛╠─ ⌐☼כ♬⌂

⌂ ─ ⌐ ╘√⁹ 

ה ╩ ∂√ ה ⌐ ╢ ┘ ─ ╛ ─ ╩ ⌐

⌐ ┼ ↕╣√ ₈ ⱴⱠכ☺ⱷfi♩ ₉⌐ ⇔≡⁸

ꜞ☻◒ ─ ╟╡ 27 ⌐⅔™≡ ⅜⌂

↕╣⁸ ─ ╛ ─ ┼─ ─ │⅔⅔╗⌡ ≤ ↕╣√⁹╕√⁸

⌐ ↕╣√ ┘ ꞉כ◒◦ꜛ♇ⱪ⌐⅔™≡⁸ ─ ⅜

ꜞ☻◒ⱴⱠ☺ⱷfi♩─ ⌐ ∆╢ ┼─ ╛ ₈ATF₉≤™℮⁹ ─ ⌐ ↑

√ ─ ⌐ ∆╢ ╩ ∫√⁹ 

ủ ─ ─ ה╣  

SA ⌐ ⌂

╩ ⇔√╒⅛⁸

⅛╠

╩ ↑ ╣≡

≤─ ─ ╩

∆╢⌂≥⁸ ╩

⇔√ ≢ ⌐ ∆

⌂ ╩ →√⁹ 

51ה ─ ╛ 26 ─

≤─ ⌐╟╢

─ ┘

─ ⌐ ╡ ╪

∞⁹ ⅎ┌⁸ ⅜

≤⌂∫≡™╢ OECD/NEA 

ARC- Fⱪ꜡☺▼◒♩⌐ ⇔

≡⁸ F ◦♫ꜞ○╛ⱪ

ꜝfi♩ ─

╩ ℮↓≤≢

⌂ F ⌐ ∆

╢≤≤╙⌐ ⌐

ⱪ꜡☺▼◒♩╩

⌐ ⇔√╒⅛⁸80 ─

49

⁸ 31

83

49 ⁸

32 ⁸∕─

╩ ∆╢⌂≥⁸ ⌂

╩ →√⁹╕√⁸ ⅜

─ ─ ⌐ ╡

╖⁸80 ─

49 ⁸

31 ─ ╛⁸ ─

─ ⁸ ─

╛10 ─

─ ┼─ ╩

℮⌂≥⁸ ⌐ ™

≢ ⅜№→╠╣≡

⅔╡⁸ ⌂ ─ ╛

⌂ ─ ─

⅜ ╘╠╣╢⁹ 

ủ1F─ ⁸

─

─ ─ ⌂≥

≢│⁸ ⌐ ™ ─

╩ ∫≡™╢≤ ↄ

≢⅝⁸ ⌂ ⅜ ╘

╠╣╢⁹ 

ủ ⅛╠

⇔√ ─ ╩

╗21 ─ ╩ ∆

╢↓≤≢⁸CIGMA ╩

⇔√

⅛╠ ─◦ⱦ▪▪

◒◦♦fi♩ ╩ ∆╢

√╘⌐ ╛♃כ♦⌂

╩ ⇔√⁹╕√⁸ ₁⌂

≢ ─♪כ◖ ╩
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ה ─ ╩ ⌐⁸ ─ ╩ ┘ ≤

⇔≡ ↑ ╣√ ─ ╙ ∂ ⁹╕√⁸ ⁸ ─ ⁸◦ⱦ▪▪◒◦♦fi♩

₈SA₉≤™℮⁹ ⱶכ♃☻כ♁─ ⌐ ↕╣╢ ─ ⁸ ⁸ ה ⁸

≤™∫√ ─ ⁸ ₈ F₉≤™℮⁹ ─

⌐ ∆╢ ─ ≤─ ╩⁸ ┼─ ─ ≤ ∑≡ ⇔√⁹ 

ה ⁸ ⁸ ┼─ ≤⇔≡ ╩ 40 ⇔⁸

⌐⅔↑╢ ⌐ ⇔√⁹ 

ה ╛ ⁸ ⌐ ╦╢ ─ ╩ ≤⇔√ ⁸ ⁸ ─

╩ ∫√⁹ │⁸₈( ) ⌐ ∆╢ ₉⌐ ∆╢⁹ 

 

( ) ┼─ ┘∕─√╘─  

 

⌐ ⌂ ─ ⁸ ─ ⌐ ∆╢ ⌐ ∆╢↓≤╩ ≤⇔≡⁸₈

∆═⅝ ─ ┘∕─ ₉ ⌐ ∫≡⁸ F ─ ╛ ─

╩ ╕ⅎ√ ⌂ ─ SA ⌐ ⌂ ╩ ⇔⁸ ╩ ≥⅔╡ ⇔√⁹

⌂ ╩ ⌐ ∆⁹ 

 

 

ủ ⌐⅔↑╢ ה  

ה ─ ⌐ ∆╢ ≢│⁸ ₈PWR₉≤™℮⁹ ≢№╢

LSTF╩ ™≡ ◦♫ꜞ○─ ─Ɽꜝⱷכ♃╩ ∆╢≤≤╙⌐⁸

─ ╩ ⇔ ⌐╟╢ ─ ╩ ∆╢√╘─ √⌂ ╩ כ♦⁸⇔

♃╩ ⇔√⁹╕√⁸ ₈BWR₉≤™℮⁹ ⌐⅔↑╢ ─ ─ ⌂⸗♦

ꜟ ┘ ─√╘⌐⁸∕╣∙╣─ ⌐ ∂≡ ⇔√ HIDRA─ × Ᵽfi♪ꜟ β ⁸

┘ ╩ ™√ ╩ ⇔⁸ ⌐⅔↑╢ ה ─ ─

╛ ⌐╟╢ ⌂ ─ ⌐ ⇔√⁹ ─ ⌐ ≠™≡ ╩ ∆╢

╛ ─ ╩ ∆╢ ⸗♦ꜟ─ ╩ ╘√⁹ │⁸₈ ⌐⅔↑╢

ꜟ♦⸗─₉♩♇▼►ꜞה♩►▪▬ꜝ♪ ┼─ ⅜ ╕╣⁸↓╣╩ ⇔≡ ⌂ ─ ⌐ ∆╢

╙─≢№╢⁹ 

⇔√ ≈⌐♪כ◖

™≡⁸ ⁸ ⁸

ⱷכ◌כ ┼─ 25

25 ─

╩ ∫√╒⅛⁸

⅜ ⌐ ™ ⌐№

╢↓≤╩ ⌐ ∆╙

─≤⇔≡⁸

─ ─

℮∟ │

⌐ ∆╢ ⁸ ─

℮∟ │

╛ 10 ─

─ ⌐ ∆╢

≤≤╙⌐⁸ ╩ ASME

⌐ ∆╢⌂≥⁸

╩ ╢ ⌂ ╩

→√⁹ 

ה ─ ┘⌐

─

⌐ 77 ┘ ─

⌐267 ─

╩ ∂≡⁸ ─

╛ ─

⁸ ─

⌐ ⇔√⁹ ⅎ┌⁸

⌐╟╢ ┌ↄ

⌐ ∆╢ ╩

⌐ ⇔⁸ ─

╘≡⅔╡⁸↓╣╠─

│⁸ ⌐ ∆╢ ─

⌐☼כ♬ ⅎ ─

⌐ ∆╢╙─≢№

╡⁸ ⌂ ─ ╛

⌂ ─ ─

⅜ ╘╠╣╢⁹ 

ủ ⌐╟╢ ┌ↄ

╛ ─

⌐ ∆╢ │⁸

⌐ ☼כ♬╢∆ ┘

⌐ ∆╢╙─≢№╡⁸

─ ╛

⌐ ↕╣≡™╢↓≤⅛

╠⁸ ─ ⌐ ⇔

≡™╢╙─≤⇔≡⁸ ⌐

ↄ ≢⅝⁸ ⌂ ⅜

╘╠╣╢⁹ 

ủⱢꜟ♦fi ≢─

PLIMⱪ꜡☺▼◒♩ ⌐

⅔↑╢ ♃כ♦─

≤∕─◦ꜗꜟⱧכ

┼─ ⌐≈™≡ ╩

℮⌂≥⁸ ⌂

⌐ ⇔≡♃▬ⱶꜞכ⌂

⅜⌂↕╣≡™╢≤ ↄ

≢⅝⁸ ⌂ ⅜ ╘

╠╣╢⁹ 
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β ≤ ◘▬☼─ ⱥ⁸╡╟⌐כ♃כ ─ ╩ ⇔≡ ⇔√

╩ ∆╢√╘─ ⁹ ╩ ≤ ∂ ≢ × ─ ⌐ ⁹ 

ה ─ ⌐ ∆╢ ≢│⁸CIGMA ╩ ™≡ ⌐╟╢ ─ ⁸

╛☻ⱪ꜠▬β ⌐╟╢▪◒◦♦fi♩ⱴⱠ☺ⱷfi♩β ⌐ ∆╢ ┘ ⸗♦ꜟ ─√╘─

╩ ™⁸ ⌐ ∆╢ ╛ ⁸ ⌐ ∆╢ ╩ √⁹◄▪꜡♂ꜟβ

⌐ ∆╢ ≢│⁸ⱪכꜟ☻◒ꜝⱦfi◓β ⌐≈™≡ ₈DF₉≤™℮⁹ ⌐ ╓∆ⱪכꜟ ─

╩ ∆╢≤≤╙⌐⁸ ⅜ ⌂™☺▼♇♩ ⌐ ∆╢ ≢─ ─ DF╩ ⇔√⁹

│⁸SPARC90 ─ⱪכꜟ☻◒ꜝⱦfi◓ ─♪כ◖ ┘ ┼─ ⅜ ╕╣╢⁹╕√⁸☻ⱪ꜠▬☻◒

ꜝⱦfi◓β ⌐≈™≡│ √╡─ ─ ⅜ ╕╣╢ ≤ ⅜ ≤⌂╢ ≢─ DF

╩ ⇔⁸ ⌐╟╢ ─ ⌐ ╩☻כⱬ♃כ♦╢∆ ⇔√⁹ 

β ⌐ꜞfi◓ ⌐ ╡ ↑╠╣√ⱡ☼ꜟ⅛╠─ ⌐╟╢ ─  

β ╩ ⅎ╢ ⌐ ⇔≡ ∂╢ ─ ╩™™⁸SA─ ⁸SA⌐ ⇔√ ─

⁸ ─ ⅛≈ ⌂ ─√╘─ ⅛╠ ╢⁹ 

β │ ─ⱴ▬◒꜡ⱷכ♄כ○ꜟ♩כ ─ ⅜ ⌐ ⇔√  

β ╩ ╗ ╛ ╩ⱪכꜟ ≤ ↕∑≡ ╩ ⌐ ↕∑≡ ∆╢  

β ╩ ╗ ╛ ╩ ─ ≤ ↕∑≡ ╩ ⌐ ↕∑≡ ∆╢  

ה ─ ┘ ⌐ ∆╢ ⌐ ≠™≡⁸ ╛♪כ◖

₈CFD₉≤™℮⁹ ─ ⌐ ⌂⁸ ╛ ⁸ ⁸ ⁸◄▪꜡♂ꜟ

⌐ ∆╢ ⸗♦ꜟ─ ╩ ╘⁸ ⌐ⱪכꜟ☻◒ꜝⱦfi◓─ ≢ ↄ ↕╣╢ ⸗♦ꜟ⌐

╟╢ ⌐ ⇔≡⁸∕─ ╛ ╩ ╠⅛⌐⇔√⁹ 

ה ╛ⱪכꜟ☻◒ꜝⱦfi◓⌐ ∆╢ ⸗♦ꜟ╩ ∆╢√╘⁸ ╛Ⱳ▬♪

─ ⌂ ─ ╩ ⇔⁸ ▬fiⱧכ♄fi☻╩ ™√Ⱳ▬♪ ─ ┘

⌐ ∆╢ ╩ ≤⇔≡ ⇔√⁹ 

CFDה ╩ ∆╢ √⌂ ≤⇔≡ ⌐ ♃כ♦√⇔ ╩ ⅛↕ ⌐╙ ⇔⁸

∆╢ ₈OECD/NEA₉≤™℮⁹─ ATRIUMApplication Tests for Realization 

of Inverse Uncertainty quantification and validation Method ologies in thermal - hydraulics ⱪ꜡☺▼◒

♩≢─ⱬfi♅ⱴכ◒ ╩ ⌐ ╩ ⇔√⁹ 

ה ₈RPV₉≤™℮⁹ ╩ ≤⇔√ ⌐ ∆╢ ─ⱬfi♅ⱴכ◒ ⱪ꜡

☺▼◒♩ APAL ⌐ ⇔⁸ ╩♪כ◖ ™√ PWR ─ ╩ ╘√⁹╕√⁸

⌐ ∆╢

─ ⌐ ↕╣√⁹

RPV─ ⌐ ∆

╢ ─ ─

╩  

─

⌐

⇔⁸

─ ⌐ ⇔√⁹

Ɫꜟ♦fi ≢ ╦╣√

⌐⅔™≡⁸

─ ⌐ ↕╣≡

™⌂™ ⅜№∫√ ⌐

⇔≡⁸

⅛╠─ ⌐ ⇔≡

⇔√ ─ ≤

─┼♃כ♦ ─

╩ 50

≢ ⇔√⁹↕╠

⌐⁸ ─

─ ╩ ╢≤

≤╙⌐⁸I AEA⅛╠ ↕╣

√ 59 ─ ╩

⇔≡ IAEA─

⌐ ∆╢⌂≥⁸ ⌂

╩ →√⁹ 

ה ⅛╠ ╢

⌐⅔™≡⁸₈

⌐ ╢

⌐ ∆╢

 

ủ ◖꜡♫►▬ꜟ☻

╩ ∂√ ≢⁸

⌐ ╦╢ ╛ ≤

™∫√ ╩ ≥⅔╡⌐

≢⅝√↓≤│⁸ ⌐

ↄ ≢⅝╢⁹╕√⁸ ⌂

≥⌐≈™≡│⁸

⌐ ≠ↄ ⸗♬♃ꜞ

fi◓ ╩ ∆╢ ⱪ

꜡◓ꜝⱶ╩ ∆╢⌂≥⁸

⌐ ⅜ ↑╠╣≡

™╢≤ ↄ ≢⅝⁸

⌂ ⅜ ╘╠╣╢⁹ 

 

─  

ủ ⌐≈⌂⅜╢ כ♬─

☼╩ ⌐☼כ♬⁸⇔╡

∂√ ─ ⁸ ─

╛ ≤™∫√ ╖╩ ⅛

⇔√ ─ ⌂≥⌐╙

⌐ ╡ ╗═⅝≢№

╢⁹ 

ủ ⌂ ╩

∆╢≤≤╙⌐⁸ ⌂

⅜ ≤⌂╢ ♪כ◖

╩ ה ↕∑⁸

─ ≤⌂╢ ⅛≈
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─ ⌐ ∆╢ ꜞ☻◒⌐ ⇔≡⁸ ╩ ™√ ╛ ⌐ ⇔√⁹ 

ה ⌂ ⱪꜝ♇♩ⱨ◊כⱶ ₈SNETP₉≤™℮⁹ ─ ╖≢ ↕╣≡™╢ⱪכꜟ☻◒ꜝⱦ

fi◓⌐ ∆╢ⱪ꜡☺▼◒♩₈IPRESCA₉╛ CFD ─ ┼─ ⌐ ∆╢ⱪ꜡☺▼◒♩₈CFD NRS₉

≢ ↕╣≡™╢ⱬfi♅ⱴכ◒⌐ ⇔⁸ ╠╣√ ╩ⱪ꜡☺▼◒♩ ≤─ ≤⇔≡ ╛

≤⇔≡╕≤╘⁸ ⇔√⁹╕√⁸OECD/NEA─ ⌐ ╢ ⱪ꜡☺▼◒♩≢№╢

₈ETHARINUS₉ ┘₈ATLAS- ₉⌐ ⇔⁸ ⱪ꜡☺▼◒♩⌐ LSTF ≢ ╠╣√ ╩♃כ♦ ─√

╘⌐ ◓fiꜞכ◔☻≡⇔ ─♪כ◖─ ⌐ ↕╣√⁹ 

ה ─ ⌐ ∆╢ ≤⇔≡⁸ ₈LOCA₉≤™℮⁹ ⌐ ⇔≡⁸LOCA╩ ⇔√

≢ ►ꜝfiהⱪꜟ♩♬►ⱶ ₈MOX₉≤™℮⁹ Ɑ꜠♇♩─ ╩

⇔⁸ Ɑ꜠♇♩─ ⅜ ≤⌂╢ ⁸ ꜞ☻◒─ ⌐ ∆╢ ╩ ╢≤≤╙⌐⁸

Ɑ꜠♇♩─ ≤ ™─ ⁸ ╩ ╗ ─ LOCA ─ ⌐ ╢

─ ⇔ ─ ⌐ ∆╢ ╩ √⁹↓╣╠─ ╩ ╡╕≤╘≡ ≤⇔≡ ⇔√⁹╕

√⁸ ⌐ ╩ ⇔√ LOCA ╩ ™≡ ─ ╩ ⌐ ⇔⁸LOCA ⌐ ⇔√

Ɑ꜠♇♩─ ≢ ≤⌂╢ Ɑ꜠♇♩ ╡ ♃כ♦ ⅜≢⅝╢↓≤

╩ ∆╢≤≤╙⌐⁸ ה╣ ⌐ ∆╢ ╩ √⁹ 

ה ─ LOCA ─ ╩ ∆╢ ⅛╠⁸ ╩ ∆╢√╘⌐ ╩ ⇔√ ╩ ™≡

LOCA ╩ ⇔⁸ ─ ╩ ╩ ⇔√ ╡ ⇔ ─ →

⌐ ⇔≡ → ╩ ⇔√⁹ ─ ╩ ∆╢ ⌐ ⇔≡⁸ → ╩ ⅜♃כ♦∆ ≢

╠╣⁸ ─ ╡ ⇔ ≢│ ─ ╟╡╙ ™ ─ ≢ ⅜ ∂╢ ╙ ↕╣√⁹ 

ה ₈RIA₉≤™℮⁹ ⌐ ⇔≡⁸ ╩ ⌐ ╩ ⇔⁸ ─

⌐ ╓∆ ┘ ─ ╩ ⌐ ⇔√⁹ 22 ⌐ ⇔√ ─ ⌂╢

─ ─♃כ♦ ⌂ ה ⌐╟╡⁸ √⌐ ─ / ╖ ╩ ⇔⁸

╩ ™√ ─ ⌐╟╡ ⌐ ≠ↄ ╩ ⇔√⁹ ╠╣√

│⁸ ─ ⸗♦ꜟ─ ⌐ ≢⅝╢⁹ 

ה ⌐ NSRR≢ ⇔√ RIA ⌐ ⇔√ ─ BWR ┘ ─ PWR MOX ╩ ⌐⁸

Ɑ꜠♇♩─ ╛ ─ ╩ ₈RFEF₉≤™℮⁹ ≢ ⇔⁸

≢─ Ɑ꜠♇♩─ ⌂ ╩ ∆╢⌂≥⁸ ─ RIA ≢ ↕╣√ ≢

─ ╛ MOX ≢─ ♪כ⸗ ─ ╩ ╘⁸ ╛ ⌐⅔

↑╢ ─ ⇔⅝™ ─ ─ ⌐ ∆╢ ╩ √⁹↓╣╠─ ╩ ╡╕≤╘⁸ ≤

╩ ┘ ─ ⅛

╠ ╡ ╖⁸ ─

⌐ ╩♃כ♦⌂ ∆

╢⌂≥─ ╩ →≡™

╢⁹₉⁸₈ ⌐

⌂ ╩ ⇔⁸╕√∕─

─ ╙ ╘╠╣≡

⅔╡⁸ ⌐ ⅜ ⇔

≡™╢⁹₉⁸₈ ─ ─

┘ ┼─

╙ ╪≢™╢↓≤│

ↄ ≢⅝╢⁹₉⁸₈ Ⱡ

♇♩꞉כ◒─ ≤⇔≡

IAEA╟╡ ↄ ↕╣≡

™╢⁹₉⁸₈ ≤

─ ╩ ∫≡⅔╡⁸

╩ ℮ ⌂

≤⇔≡─ ╩

√⇔≡™╢⁹₉ ⁸ ™

╩ ∆ ╩ √⁹ 

 

─≤⅔╡⁸ ╩

≡ ⇔√↓≤⌐ ⅎ⁸

⌐

⅔↑╢ ╩ ∂√

⌐⅔↑╢ ─

┼─ ⁸ ⅜

≤ ⌂╡ ⇔ √

OECD/NEA ARC- F ⱪ꜡☺▼◒

⌂ ╩ ∆═⅝

≢№╢⁹ 

ủ ⌐ ∆╢ │

≢╙ ─꜠ⱬꜟ╩ ⇔

≈≈⁸ ─

─ ⌂≥ ⌐ ╘

╢↓≤⅜ ⌐⌂

∫≡ↄ╢≤ ⅎ╠╣╢─

≢⁸−└ ⌐ ╡ ╗

═⅝≢№╢⁹ 

ủ ה ─

─ ⌐≈™

≡│⁸ ⅝ ⅝ ┘

ה ─ ⌐ ╢

╩ ∆╢≤≤╙⌐⁸

─ ⅎ ⌐≈™≡╙

╩ √∆ ⅜№

╢⁹╕√⁸ ⅝ ⅝⁸

⌐ ╡ ╖⁸ ╩

∆╢ ╩ ⇔≡™ↄ↓

≤⅜ ≢№╢⁹ 

 

∕─  

ה

─  

ủ ⅜ ∆╢

─ ≤ ↕╣⁸

⇔≡ ╩ ⇔≡™
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⇔≡ ⇔√⁹ 

ה % ─ ►ꜝfi UO ╩ ≤⇔≡ NSRR╩ ™√Ɽꜟ☻ ╩ ⇔≡ ─

╩ ⇔⁸ ⸗♦ꜟ⌐ ≠ↄ ─ ╩ ⇔√⁹ ⌐ ≠ↄ │

─ ┼─ ⌐ ⇔⁸ ─ RIA ≢╙ ↕╣≡™╢⌂≥⁸ ─ ─

⅜ ↕╣⁸ ⅜ ╘╠╣≡™√⁹ ⌐╟╢ │ ≤ ⅛↕─ ≢ ∆╢↓

≤⅜ ↕╣√⁹ 

ה ≤─ ⌐⅔™≡⁸ ─ ⅜ ┘ ─ ⌐ ╓∆

╩ ∆╢√╘⌐ ⌐ ⇔√♫ⱡ▬fi♦fi♥כ◦ꜛfi β ╩ ™√ ╩ ⇔⁸ ─

╩ ⌡⁸ ≢─ ꜘfi◓ ⌐ ∆╢≤≤╙⌐⁸ ⌐ ≤≤╙⌐ ↕

╣√ ⅜ ─ ⌐ ╓∆ ⌐ ╩♃כ♦╢∆ ⇔√⁹ 

β ⌐ ≢ ╩ ⇔ ↑⁸ ≤ ⇔ ╖ ─ ⅛╠ ─ ↕ ─ ╩ ∆

╢  

ה ─ꜟכ♠ ⌐≈™≡│⁸MOX ⅜ ≈ ╩ ╡ ™ ⌂ ₈FP₉≤

™℮⁹ ●☻ ⸗♦ꜟ─ ≤ ⌐≈™≡ ⇔√⁹╕√⁸ ♦⸗─₈RANNS₉♪כ◖

ꜟ ╩ ╘⁸NSRR╛ RFEF╩ ™√ ≢ ╡╟⌐♃כ♦√⅝≡⇔ ⌂ ╩ ™⁸

⌐ ∆╢ ╩ ⇔√⁹ 

ה ⌐ ⇔√ ─ -₈FEMAXI♪כ◖ ₉⌐≈™≡⁸ ⱪ꜡◓ꜝⱶ ◦☻

♥ⱶ ₈PRODAS₉≤™℮⁹ ╩ ∂≡ ⁸ ─ ╖⅜№╡⁸↓╣⌐ ⇔≡ FEMAXI-

╩ ⇔⁸ATF─ ╛ ┼─ ⌐ ⇔√⁹ 

ATFה ≤⇔≡ ↕╣≡™╢ FeCrAl- ODS ╩ ≤⇔√ LOCA ╩

☿fi♃כ≤ ⇔≡ ⇔⁸ ╣ ╛ ─ LOCA ╩♃כ♦ ⇔√⁹ ╩ ⅎ╢ 1,300 ϴ

╕≢─ ╘≡ ™ ⁸ ⌂ ╩ ╠⅛⌐⇔√⁹ 

Ɫꜟ♦fiהכ▼►ꜟⱡה ≢ ⌐ ⇔√ ⌐ ⌐ ┼ ⇔√ ⌐≈™≡⁸

⇔√ ╩♃כ♦ ™≡⁸ ─♃כ♦ ⌂ ╩ ⇔⁸ ⌐

╓∆ ─ ⁸ ⌐⅔↑╢ ⁸ ─ ⌐ ∆╢ ╩

⇔√⁹ │ ≤⇔≡ ⇔√⁹ 

ה ⌐ ⇔√ OECD/NEA ⱨ꜠כⱶ꞉כ◒ ₈FIDES₉≤™℮⁹ ⌐≈™≡⁸ ⱪ꜡☺▼◒

♩ ≢ ↕╣╢ ⱪ꜡◓ꜝⱶ₈JEEP₉─ ≈≢№╢ RIA ₈HERA₉≤™℮⁹ ┼ ≤

⇔≡ ⇔⁸NSRR╩ ™√ RIA ─ ⌐ ↑ ─ ╛ ╩ ╘√⁹╕√⁸ ∂ↄ JEEP─ ≈

♩ ╩ ∂√ ⌂ F

┼─ ⁸RPV─

⌐ ∆╢

─ ┼─

┘ ─

⌐ ∆╢ ─ ┼

─ ⁸ ╩ ╢

╛ ↕╣√ │⁸

╩

⌐ ∆╢ ≢ ⌂

≢№╢≤ ⇔⁸ ╩

₈ ₉≤⇔√⁹ 

 

( ) ⌐ ∆╢

ₒ ₈ ₉x 

ה ─ ⁸

─ ─

⁸ ─

╩ ∆╢↓≤⌐╟╡⁸

≡─ ╩

╡⁸ ≢ 2.2 ≤™℮

™꜠ⱬꜟ≢ ⇔√

╩ ≤⇔√

ה 47

44 ⁸ ⌐╦√╢

╩

≤⇔√ ה 77

─

56 ⁸

╢⁹ ≤─ ╙⁸

╩ ⇔≈≈ ╦╣≡⅔

╡⁸ ⅛╠╙

≤ ⅜ ↕╣≡™

╢↓≤│ ≢⅝╢⁹ 

ủ ╛ ─ ↑

╣╛ │⁸ ─

⌐ ≠⅝⁸ ⌐⌂↕

╣≡™╢⁹ 

ủ ─ ╛⁸ ≤

─ ⌐≈™≡│⁸↕╠⌐

─№╢ ╡ ╖⅜

≢№╢⁹ ≤

╩ ≢⅝╢╟℮⁸ ╩

⇔≡™√∞⅝√™⁹ 

ủ ─ ⌐≈™≡

│⁸↕╠⌐ ≤ ⅜

≢№╢⁹ ─₈ ╩

∑≡ ∆╢₉☻♃▬ꜟ⅜

∆╢ ≢│⌂™↓≤

╩ ∆═⅝≢№╢⁹ ⌐⁸

⌐⅔™≡│⁸

≤─ ⅜ ⌂ↄ⁸ ⅜

⇔⅜∟⌐⌂∫≡™⌂™

⅛ ⇔≡™╢⁹ 

ủ ┼─

⌐≈™≡│⁸ F

♃כ♦ ⁸↓╣╩

⇔√ ARC- Fⱪ꜡☺▼◒



67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≢№╢ ꜝfiⱪ ₈P M₉≤™℮⁹ ⱪ꜡☺▼◒♩ ─ⱬfi♅ⱴכ◒ ⌐ FEMAXI- ≢ ⁸

╩ ⇔⁸ ⌐ ╢⸗♦ꜞfi◓ ─ ┼ ⇔√⁹ 

 

ủ ה  

ה ╙ ⌂ ≢№╢ RPV⌐ ∆╢ ₈ ─ ₉ JEAC4201-

2007 ⌐ ≠ↄ ⌐ ⇔≡⁸ ▪♩ⱶⱪ꜡כⱩ ┘ ─ⱬ▬☼ ╩ ∆╢↓≤⌐╟╡⁸

⁸♬♇◔ꜟ⌐ ⅎ≡⁸ ≢│ ↕╣≡™⌂⅛∫√◔▬ ╙ ⌐ ∆╢↓≤╩ ╠⅛⌐⇔√⁹ ─

╩ ─ ≤⇔≡ ⇔√⁹↓─ │⁸ ─ ─

─ ⌐ ↕╣⁸ ⅜ ╘╠╣≡™╢ JEAC4201─ ≤⇔≡ ↕╣╢

╖≢№╢⁹ 

─RPVה ⌐ ∆╢ ≤⇔≡⁸ ≢ ↕╣╢ ─ ╩ ∆

⅜ ⌐ ↕╣≡™╢↓≤╩ ∆╢√╘⁸ ─ ⌐ ∆╢

≢ ↕╣╢ ╩ ⇔√ → ╩ ™⁸ ⅜ ╩ ╢↓≤╩ ⇔

√⁹↕╠⌐⁸ ⌐ ∆╢ ╩ ™⁸ ─ ⌐│ ⌐ ↕╣╢ ™ ⌐

═≡ ∂ ⌐ ∆╢ ─ ⅜ ↕ↄ⌂╡⁸ ⅜ ⅛↑ ↄ⌂╢↓≤⅛╠⁸

≢ ↕╣╢ ⅜ ─ ⌐ ⇔≡ ╩ ∆╢ ╩ ⇔√⁹↓╣╠─ ╩ ╡

╕≤╘≡ ≤⇔≡ ⇔√⁹↓╣╠─ │ ─ ⌐╟╢ ─ ─

≤⇔≡ ⌂╙─≢№╢⁹ 

ה 11 ⅛╠ 13 ╕≢Ɫꜟ♦fi ≢ ╦╣√ PLIMⱪ꜡☺▼◒♩ ⌐⅔↑╢ ─

⌐⅔™≡⁸ ─ ⌐ ↕╣≡™⌂™ ⅜№∫√ ⌐ ⇔≡⁸ ⅛╠─ ⌐ ⇔≡

─ ≤ ─ ⌐ ™╠╣√ ─┼♃כ♦ ╩ ⇔⁸ 50

10 14 ≢ ╩ ⇔√⁹ ⌐╟╡⁸ ⅜ ⌐ ⅎ╢ │ ⌐ ↕™≤

↕╣╢⌂≥⁸ ─ ≤⌂╢ ─ ╩ ∂≡ ╩ ⇔√⁹ 

⌐RPVה ∆╢ ₈PFM₉≤™℮⁹ ⌐ ≠ↄ ─ ╩ ⌐⁸PFM

╩₈PASCAL₉♪כ◖ ⌐ ─ RPV⌐ ╢ ─ ╛ ─ ╩ ⇔√⁹╕√⁸↓

╣╕≢─ ╩ ⇔⁸RPV⌐ ∆╢ ⌐ ╢ ╩ ↕∑√⁹↕╠⌐⁸ ╛

─ ≢ ↕╣╢ PASCAL ╩ ⌐ ⇔⁸PASCAL⌐ ∆╢ ╩ ╘√⁹ ╩ ╕ⅎ⁸

RPV╩ ≤⇔√ ╩ ⇔⁸ ⇔√ RPV─ ╩ ≤⇔√⁹ ─ │ ─

≤⇔≡ ⇔√⁹ 

┼─

⌐ ⅎ≡ ⸗♬

♃ꜞfi◓☿fi♃כ

┼─ ─

13 ─

5.8 ⁹

⌐ ⌂ │ ─≤

⅔╡⁹ 

ה F ─ ╩ ╕ⅎ√

⅜ ─ ⌂

ⱪ꜡◓ꜝⱶ⁸ ⌐

─Ⱪꜝ▬fi♪ ╛

OIL ─

─ ╩ ∆╢≤≤

╙⌐⁸ ◖꜡♫►▬ꜟ☻

⅜ ∆╢ ≢╙

e-ꜝכ♬fi◓ⱪ꜡◓ꜝⱶ

╩ ⇔⁸∕─ ⅜

⁸ ─

∞↑≢│⌂ↄ⁸

≢ ╩

℮ ⌐ ╘╠╣╢

─ ⌐ ↕

╣╢⌂≥─ ⌐ ⌂

╩╙∫≡⁸ ≤

⅜ ╘╢

─ ⌐ ⇔

√⁹ 

ה

♩ ⁸ ─√╘─

√⌂ ─ ⁸

⌐╟

╢ IAEA ─ ⌐

∆╢ ⁸3 ⸗♦ꜟ╩

™√ ⁸

™ ─ ╩ ⇔

√⁹ 

ủLSTF⌂≥ ⅜ ∆╢

╩ ™√ ╛⁸⸗♦ꜟ

─ ╩ ⇔⁸

╩ ≢⅝√↓≤│

ↄ ≢⅝╢⁹╕√⁸IAEA⅛

╠ ↄ ↕╣╢⌂≥⁸

⌂ ╙ ™╙─≤

↑╠╣╢⁹ 

ủARC- F─ ≤⁸ ⱪ꜡☺

▼◒♩─FACE─ ╩

⌐ ⇔≡™╢↓≤

│ ↄ ≢⅝╢⁹ ⅝

⅝─ ╩ ⇔√

™⁹ 

ủ ─ ⌐ ≠⅝⁸

⅜ ↕╣≡™╢

≤ ℮⅜⁸ ⅜₈ ⌐

⌂ ─

≤⌂∫≡™╢↓≤₉⅜

↕╣≡™╢↓≤⅜ ≢№

╡⁸ ⁸ ─ ≢
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ה ╩ ≤⇔√ PFM⌐ ≠ↄ ─ ╩ ⌐⁸PFM -₈PASCAL♪כ◖ SP ₉⌐

≈™≡⁸ ─ PFM ◒כ₈xLPR₉≤─ⱬfi♅ⱴ♪כ◖ ╩ ╘╢≤≤╙⌐⁸OECD/NEA─ⱬfi♅ⱴכ◒ⱪ꜡

☺▼◒♩⌐ ⇔⁸ ╩ ╘√⁹╕√⁸ ╩ ∆╢ PWR─ ╩ ⌐⁸ ╩

∆╢≤≤╙⌐⁸ ─ ─ ↕╩ ⇔√ ╩ ⌐⇔⁸ ≢ ↕╣√

─ ⅜ ⌐ ╓∆ ╩ ╠⅛⌐⇔√⁹ ─ ╩╕≤╘⁸ ─ ≤⇔≡ ⇔√⁹ 

ה ⸗♦ꜟ╩ ™√ ─ ─ ╩ ∆╢√╘⁸ ≤─

─ ≤⇔≡ ⇔√ ◦☻♥ⱶ⌐╟╡ ┘ ─ ⅛╠ ─ ╩ ╘

√⁹╕√⁸ ⅛╠ ╠╣√ ┘ ─ ╩ ─ ⸗♦ꜟ⌐ ⇔⁸

⸗♦ꜟ╩ ™√ ╩ ⇔√⁹↕╠⌐⁸ ≤─ ⌐╟╡ ─

╩ ╘√⁹ ╠╣√ │⁸ ─ ⌐ ∆╢ ⌂ ≤⇔≡ ≢№╢⁹ 

 

ủ SA ─  

ה ꜠ⱬꜟ ≢│⁸ ꜟ♥♬►ⱶ ₈Ru₉≤™℮⁹ ─ ─ ה ה

∂ ╘ ╩ ∆╢√╘⁸●☻ RuO─ ┼─ ╩ ™⁸RuO─ ╩ ∆╢≤≤╙

⌐ ─ ─ ⌐╟╡ ⅜ ↕╣╢↓≤╩ ⇔√⁹Ru ─ ⌐ ╩ ⅎ╢

─ ⌐╟╢ ╩ ∆╢√╘⁸◖Ᵽꜟ♩- 60 ╩ ™√ ╩ ⇔⁸

⅜ ─╖⌂╠∏ ▬○fi ─ ⌐╟∫≡╙ ↕╣╢↓≤╩ ⇔√⁹ ⅛╠─☿◦

►ⱶ ₈Cs₉≤™℮⁹ ─ ╩ ⇔⁸꜠♬►ⱶ ♥◒Ⱡ♅►ⱶ─ ─ ⌐╟╡

⅜ ∆╢↓≤╩ ⇔√⁹ ─ ─√╘─ ⸗♦ꜟ─ ╩

╘√⁹ 

─RuOה ┼─ ⌐ ╢ ╩ ≤⇔≡ ⇔√⁹╕√⁸RuO─ ≢─

⌐ ╢ ⅜ ₈The Journal of Nuclear Science and Technology Most Popular 

Article Award 2021₉╩ ⇔√⁹ 

ה ≢│⁸ ─ ⌐ ₈HEPA₉≤™℮⁹ ⱨ▫ꜟ♃─ ⅜ ∆

╢ ⌐≈™≡ ⌐ ⇔√ ╩ ╡╕≤╘⁸ ≤⇔≡ ⇔√⁹MOX ─ ∂ ╘ ╩

☻◒♇ⱩⱲכ꜡◓℮ ₈GB₉≤™℮⁹ ⱤⱠꜟ ─ ╩♃כ♦ ⇔⁸ ⌐╟╢ HEPAⱨ▫ꜟ

♃─ ╕╡ ╩ ∆╢ √⌂⸗♦ꜟ╩ ⇔√ ╩ ╡╕≤╘⁸ ≤⇔≡ ⇔√⁹GBⱤ

Ⱡꜟ ⅛╠ ∆╢ ●☻─ ╩ ∆╢≤≤╙⌐⁸ ╩ ™√ ⌐╟╡

⌂ⱤⱠꜟ ≢№╢▪◒ꜞꜟ─ ●☻ ⱷ♃◒ꜞꜟ ⱷ♅ꜟ ─ ⌐ ╩♃כ♦╢ ╢⌂≥⁸

⌐╟╢ ─

╩ ⇔∆╢ ─

╩☼כ♬ ╕ⅎ≡⁸

⌐⅔↑╢

─ ┌ↄ ⁸

─

⌐ ♩כ◕

╩כ♃♬⸗ ™√

─꞉▬Ɽכ ꜘ▬♃ה

⁸

⌐⅔↑╢ ─

⌐ ╢ ╩

♃▬ⱶꜞכ⌐ ┼

⇔√⁹↓╣╠│⁸

⌐ ∆╢ ─

⌐ ╕╠∏⁸

┼─ ≤⇔≡

≤ ⅜ ⇔

≡™╢ ╛

─ ⌐⅔↑╢

─ ⌂

≤⌂╢╙─≢№╡⁸

⅜ ─ ─

⌐ ⌂

╟╡≥↓╤╩ ⅎ√

⌂ ⌐ ∆╢⁹ 

ה כ♬─

☼⌐ ⅎ╢√╘⁸ ∆╢

╩ ⌂●

╡ ╢ ⅜№╢≤ ⅎ

╢⁹ ⌐ ⇔⁸

≤⇔≡ ╛ ╩

∆╢↓≤╙ ≢№

╢⁹ 

ủ ⌐ ╦╣√╙─

─⁸₈ ─ ⌐

₉╛₈ ─ ⇔

─ ⌐ ∆╢ ₉₈

≤⇔≡ ₉

₈ ╩ ╠⅛⌐⇔√₉

⌂ │⁸

⌂ ⅜ ≢№╢⁹ 

ủ ⌐ ∆╢ ≢

│⁸ ┼─

⁸

┼─ ╩⁸ ⌐

╙ ⇔≡ ∫≡™╢↓≤⅜

╘╠╣⁸╕√⁸ ─☿fi

כ♃ ≢ ⌂ ╩

⇔≡⁸

⅛╠─ ה ╩

∆╢⌂≥⁸ ⅛≈

⌂ ╩ ∆╢

╩⇔≡™╢↓≤⅜ ╘╠

╣╢⁹ 

ủ1F ╩ ⇔√ ⅜ ⌐

⅔™≡│⁸ ─ ⌐≤∫

≡╙ ┼─ │
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─ ╩ ∆╢ ≢ ⌂ ─ ∂ ╘ ─ ⌐ ∆╢ ⌂ ╩

√⁹ 

ה ≢│⁸ √⌂ ⅛╠ ╩ ╘≡™╢ ⌐≈™≡⁸ ≢♪כ◖ כ♦√⇔

♃≤ ⌐ ⇔≡ ─ ╩ ⇔√⁹ 

☻ⱨꜝfiה ה ┘ ≤─ GB ┘ ⌐ ∆╢

⌐⅔™≡⁸GBⱤⱠꜟ ●☻─ ╛ RuO ─ ─ ╩ ⇔√⁹╕

√⁸OECD/NEA─ ◘▬◒ꜟ─ ⌐ ╢꞉כ◐fi◓◓ꜟכⱪ CSNI/WGFCS ╛ IAEA SSG- 43 ◘▬◒

ꜟ R&D ─ ─ ⌐ ∆╢ ┼ ⇔√⁹ ◘▬◒ꜟ ◦ⱦ▪▪◒

◦♦fi♩ ꞉כ◐fi◓◓ꜟכⱪ ⌐ ⇔⁸ ≤ ∆╢↓≤≢ ◘▬◒ꜟ ⌐⅔↑╢ SA

⌐ ∆╢ ╩ ∫√⁹ 

 

ủ F ♦Ⱪꜞ─  

ה ♦Ⱪꜞ╩ ⇔√ ─ ⌐ ∆╢ ⌐⅔™≡│⁸►ꜝfi ₈U₉≤™℮⁹ ≤MOX

⅜ ⇔≡ ↕╣≡™╢ ≢ ⅜ ⇔≡ ⇔√ ╩⸗♦ꜟ ⇔⁸MOX ╩ ╗ ♦Ⱪꜞ─

≢╙●♪ꜞ♬►ⱶ ₈Gd₉≤™℮⁹ ─ ─ ⅜ ♦Ⱪꜞ─ ⌐ ⅝⌂ ╩ ⅎ╢↓

≤≤ U ┘ⱪꜟ♩♬►ⱶ ₈Pu₉≤™℮⁹ ⌐ ∆╢ Gd─ 155+157Gd/(235U+239+241Pu)≢♦Ⱪ

ꜞ─ ⅜ ≢⅝╢ ╩ ⇔√⁹╕√⁸ F ♦Ⱪꜞ ╩ ⌐ ⇔≡ ⌂ ╩

™⁸∕─ ☻כⱬ♃כ♦╩ ⇔√ ♦Ⱪꜞ─ ⱴ♇ⱪ♦כ♃ⱬכ☻╩ ↕∑≡⁸ ⌐ ⇔

√⁹ 

꜡ꜟ◌♥fi⸗ה ♁ꜟⱣ₈כSolomon₉┼ ⌂╢ ─ ♦Ⱪꜞ⅜ ⌐ ⇔√ ╩ ∆╢ ╩

∆╢≤≤╙⌐⁸ ╩ ꜞ☻◒ ─ ⌐ ⇔≡⁸ ♦Ⱪꜞ─ ─ ≤

⌐ ∫√ ─ ─ ─ ╩ ╠⅛⌐⇔√⁹ /f ɗ─Ɽ꞉כ☻Ɑ◒♩ꜟ≢ ↕╣╢ ↕╩╙≈♦Ⱪꜞ

⌐≈™≡⁸ ↕─ ≢№╢ɗ↔≤⌐ ─ ╩ ╘≡ ∆╢≤≤╙⌐⁸ ∆╢ɗ─ ╩ ⇔

≡ ⁸ ┘ ─ ─ɗ ≤∕─ ╩ ╡╕≤╘╢⌂≥⁸ ⱪ

╢↑⅔⌐ꜟכ SA⌐ ∆╢ ─ ⌂ ╩ ⇔√⁹ 

STACYה ≢─ ⌐ ↑⁸ ⅜ ⌂ ╩ ⌂╢ ╩ ⅎ╢ ≈─ ╩

⇔≡ ∆╢≤≤╙⌐⁸ ╩ ™√ ─♪כ◖ ─ ╙ ⇔√⁹STACY─

╛ ─ ╩ ⇔⌂⅜╠ ╙ ╩♃כ♦⌐ ∆╢↓≤⅜ ⌂♦Ⱪꜞ ╩ ⇔√ ╩

⇔⁸ ⌐ ↕∑√⁹ 

Ᵽ♫fi☻╩╙∫≡ ℮↓

≤⌐╟╡⁸ F ─

─ ⁸

─♃כ♦

─ⱪ꜡☺▼◒♩╩

⇔⁸ ─⸗♬♃ꜞfi◓

─ ⁸ F

⌐ ╢ ─

⁸ ⸗♬♃ꜞfi◓

─ ⁸IAEA CRP┼

─ ⌐ ↕╣

╢ ⌂ ╩ ⇔√⁹ 

 

─ │⁸ ₈ᵖ

⌐ ∆╢ ╛

⅜ ─♬

⌐☼כ ⇔≡™╢⅛⁸╕

√⁸ ─ ⌐ ⇔≡™

╢⅛⁹₉⌐⅔↑╢ ≡─

╩ ™꜠ⱬꜟ≢ ⇔⁸ F

╩ ⇔√ ⅜ ⌐⅔

™≡ ⌐ ⌂

╩ ⅝ↄ ↕∑√

⌂ ≢№╢≤ ⇔⁸

╩₈ ₉≤⇔√⁹ 

 

─≤⅔╡⁸ ─

⁸ ─ ─

⁸ ╩☼כ♬ ╕ⅎ√

™⁹ ╠╣√ ╩

╛ ⁸ ─ ⌐

⇔⁸ ╩ ─ ╡

╖⌐ⱨ▫כ♪Ᵽ♇◒∆╢

↓≤╩ ╡ ∆ ⁸ ™⅜

☻Ɽ▬ꜝꜟ▪♇ⱪ⇔╟╡

─№╢ ⅜ ≢⅝

╢╟℮⁸ ─ ⅛╠

⇔√ ╩ ∆╢⁹ 

ủ ╩ ⅎ╢ ╩ ™⁸

⅛╠ ╙

╢⌂≥⁸ ⌐ ⇔

≡™╢⁹ 

 

─  

ủ ─ ╩

↑⁸ ─ ⁸

┘ ╩ ⇔⁸

⌐ ∫√ ⅜

↕╣√≤ ∆╢⁹ 

ủ ⌐ ╘╢≤≤╙

⌐⁸ ╩ ⇔≡

─ ⌐ ╘≡

™╢⁹ 

ủ ⌐ ╢

⁸ ⁸♩ꜝⱩꜟ⅜ ⇔

≡⅔╠∏⁸ ╩ ⇔√

⅜⌂↕╣≡™╢≤
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ה ♦Ⱪꜞ ─ ≢│⁸♦Ⱪꜞ ─ ⌐╟╢▪ꜟ◌ꜞ ╩ ⇔⁸ ⌐

⇔⌂™ ⌐ ⌂™ ≢ ⅜ ∆╢↓≤╩ ⇔√⁹╕√⁸U ┘ Gd⅛╠ ╢

─ ╩ ⇔≡⁸ ⇔√ ─ ╩ ⇔√⁹ 

 

ủ SA ⱶכ♃☻כ♁─ ┘  

ⱶכ♃☻כ♁ה ─ ─ ⌐ ⌂ ─ ≤⇔≡⁸ ⇔√ꜜ► ┘ Cs─ ┼─⸗

ꜞⱩ♦fi─ ⌐ ╩♃כ♦╢ ☿fi♃כ─ FP ⌐╟╡ ∆╢≤≤╙⌐⁸FP

⸗♦ꜟ╩ ⇔√ FP ╡╟⌐₈ART₉♪כ◖ ₁─ FP ⸗♦ꜟ─ ╩ ⇔⁸

─ ╩ ╕ⅎ√⸗♦ꜟ ─ ╩ ⇔√⁹ ┘ ─ FP ⸗♦ꜟ╩

⇔√ SA ╡╟⌐₈THALES₉♪כ◖ ─ⱪꜝfi♩ ⌐ ⇔≡ ⱶכ♃☻כ♁─○ꜞ♫◦

╩ ™⁸ ⌐ ─☻כⱬ♃כ♦ⱶכ♃☻כ♁─╘√╢∆ ╩ ╘⁸ ⸗♦ꜟ╩ √⌂™ ─ SA

╩☻כⱬ♃כ♦─↓≢♪כ◖ ∆╢√╘─ ╩ ⇔√⁹ 

ה ≤─ ⌐⅔™≡⁸ FP ♃כ♦ ⌐ ↑√ ╩ ∆╢≤≤╙⌐⁸

- ●☻ FP ─♃כ♦ ╩ ╘⁸ ╩ ╡╕≤╘√⁹ 

ה ⌐ ⇔≡⁸ ≤─ ⌐╟╢ ⌐ ∆╢ ╩♃כ♦

∆╢≤≤╙⌐⁸ ─ SA ≥₈MELCOR₉♪כ◖ ─ ╩₈JASMINE₉♪כ◖

↕∑≡ ╩ ∆╢ ╩ ⇔⁸ ↔≤─ ⌐ ∂√ ╩ ⇔

√ ╩ ⇔√⁹ ⌐╟╢ ─ ┼─ ─ ⅜ ╕╣╢⁹╕√⁸

╛ ⌐ ↑≡⁸ ⌐╟╢ ─ ╩ ╘⁸ ≢ ╡ ℮↓≤⅜≢⅝╢

─ ╩ ⇔√⁹ 

♩ⱪꜝfiה ╛ ⌐ ∆╢ ─ ╩ ⇔√ ꜞ☻◒ ⌐₈RAPID₉ꜟכ♠

╩ ∆╢≤≤╙⌐⁸ ╩ ⇔≈≈ ◖☻♩╩ ∆╢√╘⁸ ╩ ⇔√ ◦Ⱶꜙ꜠כ

◦ꜛfi ⌐ ∂≡ ⸗♦ꜟ╩ ™ ↑╢ ≤ ╖ ╦∑╢ ╩ ⇔√⁹╕√⁸↓─

╩ BWR ⌐ ⇔⁸ ─ ╩ ⇔≈≈◦♫ꜞ○ ─ ─ ╩ ≢⅝╢↓≤╩

⇔√⁹ 

OECD/NEAⱪ꜡☺▼◒♩₈ה ─ ┘ ─ ARC- F ₉─ ≤

⇔≡⁸ ─ ╛ⱪ꜡☺▼◒♩ ─ ╡╕≤╘ ╩ ™⁸ⱪ꜡☺▼◒♩╩ ⇔√⁹╕√⁸ F ⌐

╢ ╩ ⇔⁸ ≡⇔≥☻כⱬ♃כ♦╩ ╡╕≤╘√⁹↕╠⌐⁸ F ─ ⁸

┘ ─ ●☻ ─ ┘◄▪꜡♂ꜟ ⁸ ─ ●☻ ─

─ ┘∕╣╠─

─ ⁸

─ ⌐ ╡ ╖⁸

─ ⌂ ╩

∆╢≤≤╙⌐⁸

⌐ ∆╢ ╩ ⇔⁸

┼─

⅛≈ ⌂ ה

╩ ∫√↓≤╩

⌐ ⇔⁸ ₈ ₉≤

⇔√⁹ 

 

 

ₒ ≤ ₓ 

ה ─√╘─↕╠⌂

╢ ─ ┘

─ ╩ ╢√╘⁸

≤─

╛ ≤─ ╩

⇔√ ─ ה

⁸ ─√╘─

─ ⁸

─√╘─ ─ ⁸

╩ ≤⇔√

─ ⌐ ⅝

⅝ ╡ ╗⁹ 

ה ─

⌐ ⌂ ─ ≤

╩ ╢√╘⁸

≢⅝╢⁹ 

ủ ☿fi♃כ ─

⁸ ⁸

╩ ∂√ ⌂≥⁸

⌂ ⅜⌂↕╣≡™

╢⁹ ⌐⁸ ☿fi♃כ

╩ ≤

≢ ℮↓≤≢ ה

─ ⌐ ╘≡™

╢↓≤│ ↄ ≢⅝╢⁹

⌂⅔⁸ ─ ≢│⁸

ⱷfi♃כ╩ ∆╢⌂≥⁸

⅝╘ ⅛™ⱨ◊꜡כ⅜

≢№╢⁹ 

ủ ─ ─ ╛

⁸ ─

╛ ≤─ ─ ⅜

╦╣╢↓≤╩ ∆╢⁹╕

√⁸ ─╖⌂╠∏ ⅔

╟┘◦♬▪─ ─ꜞ◌꜠

fi♩ ─ ╩ ↑⁸

↕∑≡™ↄ↓≤╙ ≢№

╢⁹ 

ủ ⁸ ⁸

⁸ ⁸

ⱶ⁸כ♃☻כ♁⁸

⁸ ⁸ ⌂≥

─ ™ ⌐⅔™≡⁸

⌂ ⌂≥╩ ⇔
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╩ ∆╢√╘─ ─ ╩ ⇔√⁹ 

─OSCAARה ⸗♦ꜟ╩ ∆╢√╘ ┌ↄ ─ ⌐ ∆╢ ─ ╩ ⇔√⁹╕√⁸

─ OSCAAR ⁸PRODAS╩ ∂≡ⱷהכ◌כ ה ╟╡ 15 ─ ╖⅜№╡⁸↓╣⌐

⇔≡ OSCAAR╩ ⇔≡⁸ ┼─ ⌐ ⇔√⁹↕╠⌐⁸ ⌐ ⌂ ⁸

⌐ ⅎ╢√╘⌐ ⌂ ─ ╩◒♇Ᵽ♪כ▫ⱨ─╠⅛כ◙כꜚ─╠╣↓⁸≡™≈⌐ ↑≡ OSCAAR─

─ ⌐≈⌂⅜∫√⁹ 

ה ─ 2007 ─ ─ ┼─ ╡ ╣⌐ ∆╢√╘⌐ ⇔√ ┌ↄ

♪כ◖ Internal Dose Calculation Code: IDCC ╩ PRODAS⌐ ─♪כ◖⁸⌐╙≥≥╢∆ ┘

╩ ⇔√⁹ ⁸│♪כ◖ ⌐ RIST ╩כ♃fi☿♪כ◖ ∂≡ ╩ ∆╢ ≢№╢⁹ 

ה ┌ↄ ⸗♦ꜟ⌐ ⇔≡⁸I AEA/MODARIAⱪ꜡☺▼◒♩─ ╩ ╡╕≤╘⁸ ─ ⸗♦ꜟ≤─

╩ ™⁸ ≤⇔≡ ╩ ⇔√⁹ 

ה ─ ┌ↄ ╩ ⇔⁸ F ─ ─ ┌ↄ ╩ ∆╢≤≤╙⌐⁸∕─ ╩

⌐ ╩ ⌐ ∆╢√╘─ ╩ ⇔≡⁸ ≤⇔≡ ⇔√⁹ F ─ ┌ↄ

│⁸ ─₈○ⱨ◘▬♩─ ─ ⌐ ∆╢ ₉⌐⅔™≡ ↕╣√⁹ 

ה ╩ ⌐ ╩ⱶכ♃☻כ♁─ ⌐ ∆╢ ╩ ⇔⁸ ⱶכ♃☻כ♁─

╩ ⇔√⁹↓─ │⁸ ≤⇔≡ ∆╢≤≤╙⌐⁸OECD/NEA─ ARC- Fⱪ꜡☺▼◒♩≢╙ ↕

╣√⁹ 

ⱶכ♃☻כ♁ה ≤ OSCAAR ╩ ⇔≡ ─ ╩ ⌐ ╩ ℮√╘─ ╩ ∆╢√╘

⌐⁸OSCAAR─ ╩ ⇔≡ ↔≤─ ╩ ≢⅝╢╟℮⌐⇔√⁹╕√⁸ ◘▬♩╩ ≤

⇔≡⁸ ⌐ⱶכ♃☻כ♁─ ⇔⁸ ↔≤─ ╩ ─ OSCAAR╩ ™≡ ╩ ⇔√⁹ 

ה ≢─ ─ ♃כ♦ ┘ ╩ ⇔√ꜝⱲ ─ ╩ ⌐⁸ ⌐╟╢ ┌ↄ Ɽ

ꜝⱷכ♃╩ ╡╕≤╘╢≤≤╙⌐⁸ ≤⇔≡ ⇔√⁹↓─ │⁸ ─ ⌐ ∆╢

─ ─ ⌐ ↕╣√⁹ 

ה ◦Ⱶꜙ꜠כ◦ꜛfi⌐≈™≡ ≤ ─ ─⧵╛♪כ◖ ╩ ⇔≡⁸ ─ ≤ כ◦

☼╩ ≤⇔≡ ⇔√⁹ 

 

ủ ─ ┘ ─  

ה ─ ╩ ≤⇔√ ─ ─√╘⌐⁸ ╕≢─ ⅜ ⅜╢ ≤│

⌂╢ ╩ ≈ ⅜ ↄ ∆╢ ╩ ⌐ ∆═⅝ ╩ ∆╢≤≤╙⌐⁸ כ♦

⌐ ╢ ⁸

ה ╩ ╘⁸╟╡

⌂ ─

⌐ ╡ ╗≤≤╙⌐⁸

∆╢

╛ ╩☼כ♬─

⌐ ∆╢√╘─

⌂╢ ╩ ╢⁹ 

 

√ ⱴ⌐≈™≡⁸כ♥

╣√ ⅜ →╠╣≡™

╢⁹ 

ủ1F─ ⁸

─

─ ─ ⌂≥

≢│⁸ ⌐ ™ ─

╩ ∫√≤ ≢⅝

╢⁹ 

ủ ┼─ ⌐≈

™≡│⁸ ≢№╡

≢⅝╢⅜⁸ ⇔≡™╢

─ ╩ ⅎ╢≤⁸

↕╠⌂╢ ⅜ ≢№

╢⁹ 

ủ ⌐╟╢ ┌ↄ

╛ ─

⌐ ∆╢ │⁸

─ ╛

⌐ ↕╣≡⅔╡⁸ ♬

⌐☼כ ⇔⁸ ─

⌐ ⇔≡™╢╙─≤⇔

≡⁸ ⌐ ↄ ≢⅝╢⁹ 

ủⱢꜟ♦fi ≢─

PLIMⱪ꜡☺▼◒♩ ⌐

⅔↑╢ ♃כ♦─

≤∕─◦ꜗꜟⱧכ

┼─ ⌐≈™≡ ╩

℮⌂≥⁸ ⌂
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♃⌐ ≠ↄ ─♪כ◖ ╩ ╕ⅎ ∆═⅝⸗♦ꜟ╩ ⇔√⁹╕√⁸ ⌐⅔™≡

╩ ⇔⁸◘▬♩⌐ ⇔√ ╩♃כⱤꜝⱷהꜟ♦⸗ ⇔√⁹ 

♅fi꜠♩ה ─ ─ ≢│⁸ ─ ─ ≤ ╩ ⇔⁸ ⇔⁸Ɽ▬Ⱨfi

◓⁸ ┘ ∆═╡⌐╟╢ ⌐ ∆╢ ⅜№╢↓≤╩ ╠⅛⌐⇔√⁹╕√⁸Ⱨ♇♩ ─

─ ≢│⁸ ╛ ─ ─כ♄כ○ ≤ ╩ ⇔⁸ ─ ╩ ∆╢√╘⌐│

⌂ ⌐ ⅎ≡ ╛ ╩ ≤⇔√▬ⱬfi♩ ╩ ∆╢ ╩ ╠⅛⌐⇔√⁹ 

ה ⇔ - - ─ ─ ⌐ ∆╢√╘⁸ ≢ ↕╣√ ─◖▪ ╩

™√ ╩ ™⁸ ⌐ ╢ ╩♃כ♦ ⇔√⁹╕√⁸ ⁸ ⅜ ⌂

╢ ⇔ ⌐ ∆╢ ╩ ⇔⁸ ⅜ ⌐ ⅎ╢ ╩ ∆╢≤≤╙⌐⁸∕─ ╩

⇔√ ─⸗♦ꜟ ─ ╩ ╘√⁹ 

ה ─ ה ┌ↄ ≢│⁸ F ─ ≢ ↕╣≡⅝√ ╩ ⇔⁸ ─

⌐⅔↑╢ ה ┌ↄ ⌐ ╩ ⅎ╢ ─№╢ ─℮∟ ⌐ ⌂╙─≤⇔≡⁸ /

─ ┼─ Cs─ ה ⁸∕─ ─ ╛ ┼─ ה ≤™∫√ ╩ ⇔

√⁹ 

ה ─ ⌐⅔↑╢Ⱳכꜞfi◓ ─ ─ ─√╘⁸ ⌂ ᵑ

⅜ ⁸ᵒ ⅜ ≢ ⁸ᵓ ⅜ ⌐ ∆╢Ⱳכꜞfi◓ ⌐ ╢ ⅎ ╩ ∆╢≤≤╙⌐⁸

↓╣╠ ⌐ ₁─ ≢ ╘ ↕╣√Ⱳכꜞfi◓ ⅜ ⇔√ ⌐⅔↑╢ ╩ ∫√⁹

╠╣√ ⅛╠ ┘∕─ ⅜ ⌂ ⌐⌂╠⌂™√╘─ ⇔ ╩ ∆╢⌂≥⁸Ⱳכꜞfi◓

─ ⌐ ∆╢ ─ ─√╘─ ≤⌂╡ ╢ ⌂ ╩ √⁹ 

ה ─ ≢─ꜞ☻◒ ╩ ℮√╘⁸ ┘∕╣⌐ ∆╢ ⌐⅔↑╢

╛ ─ ╩ ⇔⁸ ┘∕─ ─ ─ ⅎ ╩ ∆╢≤≤╙⌐⁸ ─

⌐ ⇔≡∕─ ─ ╩ ⌐ ╣√▬ⱬfi♩♠ꜞכ╩ ⇔√⁹╕√⁸ ♪כ◖

₈DecAssess₉⌐ ⇔⁸▬ⱬfi♩♠ꜞכ⌐ ∂√ ₁⌂ ⌐ ∆╢ ┌ↄ ≤ ─ ⅛╠ꜞ

☻◒╩ ≤∆╢ ╩ ∫√⁹ 

ה ─√╘⌐ ╩ ╘≡⅝√ ╩ ™√ ─ ─ ╡╕≤

╘╩ ℮≤≤╙⌐⁸ ─ ⌐ ∫≡ ∆╢ ⌐╟∫≡ ∆╢ ╩ ∆╢

╩ ⇔⁸ ─ ≤⇔≡ ⇔√⁹ 

ה ⌐⅔↑╢ ⌐ ⇔≡⁸ ─ ⌐⅔↑╢ ─ ⅛╠⁸

┘ꜞ☻◒⌐ ∆╢ ╩ ⇔√⁹╕√⁸ ╩ ─ ⌐ ⇔⁸ ─

⌐ ⇔≡♃▬ⱶꜞכ⌂

⅜⌂↕╣≡™╢≤ ≢

⅝╢⁹ 

ủ ╛ ╩☼כ♬─

⌐ ╡ ╣√ ╩ ⇔

≡™╢⁹ 

ủ ⌐ ╦╢ ╛

≤™∫√ ╩ ≥

⅔╡⌐ ≢⅝√↓≤│⁸

⌐ ↄ ≢⅝╢⁹╕√⁸

⌂≥⌐≈™≡│⁸

╩ ⇔⁸ ⌐ ⇔√╙

─≤⌂╢╟℮⁸ ⌐

⅜ ↑╠╣≡™╢↓≤│

≢⅝╢⁹ 

ủ ⌂ ╩

∆╢≤≤╙⌐⁸ ⌂

⅜ ≤⌂╢ ♪כ◖

╩ ה ↕∑⁸

─ ≤⌂╢ ⅛≈

⌂ ╩ ∆═⅝

≢№╢⁹ 

ủ ⌐ ∆╢ │

≢╙ ─꜠ⱬꜟ╩ ⇔

≈≈⁸ ─

─ ⌂≥ ⌐ ╘

╢↓≤⅜ ⌐⌂

∫≡ↄ╢≤ ⅎ╠╣╢─

≢⁸−└ ⌐ ╡ ╗
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⌐ ⇔≡ ⌂ ⅎ™ ╛ ─ ╩ ↄ ≢⅝⁸ ⇔√ ─ ╩ ∆╢⌂≥⁸

⁸ ⅜ ∆╢ ⌐ ∆╢●▬♪ꜝ▬fi─ ≤⌂╡ ╢ ⌂ ╩ √⁹ 

ה ─ ─ ≢│⁸IAEA GSR Part ⅜ ╘≡™╢ ≤

┌ↄ ─ ╩ ⇔√ ⅜ ↕╣≡™╢↓≤─ ╩ ≤⇔≡⁸ ꜠ⱬꜟ ↔≤─

─ ─ ≤∕─ ╩Ɽꜝⱷ⁸⌐♃כ ♃fi◒ ╩ ≤⇔√ ─ ◦♫ꜞ○╩ ⇔⁸

⁸ ┘ ─ ⌐ ≠ↄ ╩ ™⁸∕─ ⅛╠ ⌂ ╩

≢⅝√⁹↓╣⌐╟╡⁸ ─ ─ ╩ ≢⅝╢ ⇔⅜ ╠╣√⁹ 

ה ─ ⌐⅔↑╢ ─ ≢│⁸⅜╣⅝ ⌐⅔↑╢ ─

─√╘⁸ⱴ▬◒꜡ ─ ╩ ╘⁸ ╩ ™≡ ╩ ⇔≡ ☺ꜟ◖♬►ⱶ

╛ Pu─ ⌐ ⅎ╢ ─ ╩ ⇔√⁹↓╣⌐╟╡⁸ ₁⌂ ╩ ™√ ⅜ ↕╣╢ ⁸

∕─ ╛ ╩ ∆╢ ─ ⅜ ↕╣√⁹╕√⁸Cs ╩ ╗ ─ ה ─

─√╘⁸Cs ─ ╩ ™√ ┘ ▬○fiⱦכⱶ⌐╟╢ⱴכ◐fi◓⌐╟╡⁸

─ Cs ╩ ▬○fi ≢ ⌂ ╩ ⇔√⁹↓─ ⌐╟╡⁸Ⱶ◒꜡◘▬

☼─ ⌐ ⇔≡ Cs ╩ ╟ↄ ≢⅝╢ ⇔╩ √⁹ 

─≢╕╣↓ה ─ ╩ ⇔≡⁸₈ ╩ ⇔√ ⌐╟╢ ─ ₉⌐╟

╡  2021 ╩⁸₈ ⌐ ╕╣╢ ─ ₉

⌐╟╡ ה  2021 ╩∕╣∙╣ ⇔√⁹ 

 

ủ  

ה ₈IAEA₉≤™℮⁹ ─Ⱡ♇♩꞉כ◒ꜝⱲ─ ≤⇔≡⁸ ─ ┘

─ ─√╘─ ╩ ℮≤≤╙⌐⁸ ⌐ ↑ ╣√ 59 ≡─ ╩

∆╢↓≤≢⁸IAEA ─ ⌐ ⇔√⁹╕√⁸ ┼─ ╩ ⇔√ⱨ▫♇◦ꜛfi♩ꜝ

♇◒β ₈TIMS₉≤™℮⁹ ┘▪ꜟⱨ□♩ꜝ♇◒β TIMS ⌐╟╢ U ┘ Pu

─ ╩ ∆╢≤≤╙⌐⁸IAEA⌐ ⇔≡ ⌐ ⌂ ≢№╢↓≤╩ ⇔√⁹

↓─ ─ ⌐ ⇔≡⁸IAEA ⅛╠ ⅜ ↕╣╢≤≤

╙⌐⁸ⱪ꜠☻ 30 ╩ ∫√⁹ 

β ─ ⅛╠ U╩ ╗ ∞↑╩ ⌐ ∆╢ ⁹ ─ ╩ ™ⱨ▫ꜟⱶ─ ⌐ ∂ ╘

√ ⁸∕─ ⌐ ╩ ↕∑√ ≢ ─ ╩ ∆╢⁹ ⌐ ╕╣╢ U- 235≤ ─

⅜ ╩ ↓⇔≡ ⇔√ ◄Ⱡꜟ◑כ─ ⅜ ⌐ ─ ╩ ╢⁹↓─ ─ ╩

═⅝≢№╢⁹ 

ủ ⁸ ⌐⅔↑

╢ ╩╘←╢ ╩⁸

─ ╛ ─╖≢

∆╢─≢│⌂ↄ⁸

─ ה ╩╙

∕℮⇔√↓≤⌐≈™≡

╩ ⇔⁸ ╠─ ─

╛ ─ ≢─ ↑

╩ ∆╢ ╩ ⌐

↑╢═⅝≢│⌂™⅛⁹ 

ủ ⁸ ⌐╙

≢╙ ┼─ ⅜

╕∫≡™╢ ⁸JAEA─

⌐ ∆╢ ╛

⌐≈™≡⁸ ⌐╙∫

≤ ↄ ∆╢ ╩

↕∑╢═⅝≢│⌂™⅛⁹ 
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√≥╢↓≤≢ U╩ ╗ ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

β ─ ⅛╠ Pu╩ ╗ ∞↑╩ ⌐ ∆╢ ⁹ ─ ╩ ™ⱨ▫ꜟⱶ─ ⌐ ∂ ╘

√ ⁸∕─ ⌐ ╩ ↕∑√ ╩ 10 ≈⁹ ⌐ ╕╣╢ Pu─ ⌐╟∫≡ Pu⅛╠

↕╣√▪ꜟⱨ□ ⅜ ⌐ ─ ╩ ╢⁹↓─ ─ ╩√≥╢↓≤≢ Pu╩ ╗ ─ ╩

∆╢↓≤⅜≢⅝╢⁹ 

ה ─ U ─ ─ ™╩ ⱴfiꜝכ◙כ꜠╢∆ ⌐⅔™≡⁸ ꜝⱴ

fi ⌐ ─ ╩ →╢↓≤≢⁸Ᵽ♇◒◓ꜝ►fi♪╩ / /10 ⌐ ↕∑╢↓≤

⌐ ⇔⁸↓╣╕≢ ≢№∫√◘ⱩⱵ◒꜡fi◘▬☼─ U ⅛╠─ꜝⱴfi ╩ ⌐ ∆╢

╩ ⇔√⁹ 

 

ủ ꜞ☻◒ ⌐ ∆╢ⱨꜝ☺ꜞ♥▫ ─ ─  

ה ⸗♦ꜟ╩ ™√ ─ ─ ⌐ ↑≡⁸ ╕≢⌐ ⇔√

─ ⌐ ⅎ⁸ ≤ ─ ⌐⅔™≡ ⌂ ╡╩ ⇔√ ─ ╩

◦☻♥ⱶ₈FINAS/STAR₉ ─ ≈─ ╡╟⌐♪כ◖ ⇔⁸ ─ ╩

⇔√⁹ ╠╣√ ╩ ╕ⅎ≡⁸ ╩ ≤⇔√ ⌐ ™╠╣╢ ⸗♦ꜟ─

┘ ⌐ √∫≡ ≤⌂╢ ╛ ⅎ ⁸ ╩ ╡╕≤╘√ ─ ╩

⇔⁸ ─ ╙ ≡ JAEA- Research 2021- 017 ⇔⁸ⱪ꜠☻ ╩ ∫√⁹ 

ה ⌐ ∆╢ ⱨꜝ☺ꜞ♥▫ ⌐≈™≡⁸PFM ⌐ ≠ↄ ⱨꜝ☺ꜞ♥▫ ⅜ ⌂ כ◖

♪ PASCAL- SP ┘ⱨꜝ☺ꜞ♥▫ ⌐ ╢ ╩ ⇔√⁹ 

ה ⌐╟╢ ┼─ ⌐≈™≡⁸ ─ ╩ ∆╢≤≤╙⌐⁸

─ ╛ ╩ Ɽꜝⱷכ♃≤⇔√ ⌐╟╡⁸ ≤ ─ ─

⌐ ∆╢ ╩ ⇔√⁹╕√⁸ ⌐╟╢ ┘ ┼─ ⌐ ⇔⁸

┘ ╩ ⇔√ ─ ╩ ⇔⁸ ⌐⅔↑╢ ┘ ─

⌐ ♃כ♦╢ ┘ ─ ╩ ╘√⁹ ╠╣√ │⁸ ⌐╟╢ ─

⌐ ∆╢ ≤⇔≡ ≢№╢⁹ ─ ╩╕≤╘⁸ ─ ≤⇔≡ ⇔√⁹ 

 

ủ ⌐ ⌂ ─  

⇔√ ─ ╩ ⇔≡⁸ ┼─ ⌐ ⌂ ╩ ה ⇔√⁹╕√⁸ ╠

╣√ ╩ ≢ ⌐ ∆╢↓≤⌐╟∫≡⁸ ⌐ ⌂ ─ ⁸ ─
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ₒ ₓ 

ᵔ ─ ⅜⁸

⌐ ™ ╩

⇔⁸ ↕╣≡

™╢⅛ 

 

ₒ ₓ 

ה ⌐ ╠⇔√

─

 

ה ┼─ ─

 

┼ ⇔⁸↓╣╠╩╙∫≡ ─ ┘ ⌐ ∆╢ ─ ⌐ ⇔√⁹ 

 

 

 

ủ ה  

ה ─ ⌐ √∫≡│⁸21 │ 32 ─ ╩ ℮≤≤╙⌐⁸OECD/NEA─ ⱪ

꜡☺▼◒♩⁸ⱨꜝfi☻ ≤─ ┘ ─ ╖╩ ⇔≡ 51 │ 60 ─

╩ ⇔√⁹ 30 ⌐ ⅜ ≤⌂∫≡ ⇔√ OECD/NEA─₈ ─

┘ ─ ARC- Fⱪ꜡☺▼◒♩ ₉⌐≈™≡⁸ ⌐ ╩ ⇔⁸ ⱪ꜡

☺▼◒♩╩ ⌐ ⇔√⁹ 

ה ─ ─ⱱ♇♩ ╩ ∆╢ ⅜ ⅛╠─ ─ ⌐ ∆╢

⌐│⁸ ⌐ ⌐ꜟכꜟ─≡∫√ ∫≡ ☿fi♃כ ≤⌂╢⌂≥⁸ ─ ┘

╩ ⇔√⁹ 

ה ╟╡ ≤ ─ ─ ╩ ↑ ╣╢ ℮∟⁸ │ ≤─

⌐ ≤≤╙⌐⁸ ⁸ ─ ⁸SA ⱶכ♃☻כ♁ ⁸ F

⌐ ∆╢ ─ ≤─ ╩⁸ ┼─ ─ ≤ ∑≡ ∆╢⌂≥⁸ √⌂

⌐ ≤⌂╢ ─ ⌐ ⇔√⁹ 

 

ủ ⌐ ╠⇔√ ─  

─OECD/NEAה ARC- Fⱪ꜡☺▼◒♩≢│⁸ F ◦♫ꜞ○╛ⱪꜝfi♩ ─ ⁸ ⅛

╠ ╠╣√ ─ ה ╩ ™⁸ ⌂ F ⌐ ⇔ ⱪ꜡☺▼◒♩╩ ⌐ ∆╢≤≤

╙⌐⁸ ⱪ꜡☺▼◒♩ ─ ┘ FACE─ ∟ →⌐ ⇔√⁹

⌐ ⇔√ OECD/NEA FIDESⱪ꜡☺▼◒♩ ≢ ↕╣╢ JEEPⱪ꜡◓ꜝⱶ─ ≈≢№╢ ꜝfiⱪ

─ⱬfi♅ⱴכ◒ ⌐ ⇔⁸FEMAXI- ⌐╟╢ ╩ ⇔≡ ⌐ ╢⸗♦ꜞfi◓

─ ┼ ⇔√⁹ 

ה ⌐⅔↑╢ ה ─ ─ ╛ ⌐╟╢ ⌂ ─ ⌐ ⇔⁸

─ ⇔™ ⌐ ⌂ ⸗♦ꜟ─ ╩ ╘√⁹ SNETP─ ╖≢ ↕

╣≡™╢ IPRESCAⱪ꜡☺▼◒♩╛ OECD/NEA─ CFD NRSⱪ꜡☺▼◒♩≢ ↕╣≡™╢ⱬfi♅ⱴכ◒⌐ ⇔⁸

╠╣√ ╩ⱪ꜡☺▼◒♩ ≤─ ≤⇔≡ NURETH- 19 ╛ ≤⇔≡╕≤╘⁸
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ₒ ₓ 

ה ⁸

⁸ ⁸

⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⇔√⁹ 

ה ╩ ≤⇔√ ⌐ ™╠╣╢ ⸗♦ꜟ─ ┘ ⌐ √∫≡ ≤⌂╢

╛ ⅎ ⁸ ╩ ╡╕≤╘√ ─ ╩ ⇔⁸ ─ ╙ ≡

⇔√⁹FT- TIMS⌐╟╢ ─ Pu≤ U─ ⌐≈™≡⁸IAEA⌐╟╢

⌐ ⇔⁸ ⌐╟╢ ⅜ ↕╣√⁹ 

ה ⇔√ 80 49 ⁸ 31 ─℮∟ 72 ⅜⁸Scientific Reports  

(Internet) ⁸Journal of Nuclear Materials ─ ⌐ ↕╣√ ≢№╢≤≤╙⌐⁸ ⌐⅔™≡

─ ╩ ∫√⁹╕√⁸ ╩ ∆╢ ─ ⌐ ∆╢ ╩ ₈ASME₉

≤™℮⁹ ⌐ ⇔⁸Ⱳ▬ꜝ ┘ ₈Boiler and Pressure Vessel Code Section XI ₉┼─ ⌐ ↑

≡ ╩ ╘≡™╢⁹↕╠⌐⁸ ⅛╠─ ─ │ ₈ ┼─ ─ ₉╩ ─℮

∟ │ ⌐ ∆╢╙─≢№╢⁹↓─╟℮⌐⁸ ⌐ ╠⇔≡ ─ ™ ╩ ∆╢↓≤⅜≢

⅝√⁹ 

 

ủ ┼─ ─  

ה ≤⇔≡⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ┘

≤─ 21 ℮∟⁸ ┘ ℮∟⁸ ╩ ∫√⁹ 

ה ─ ⌐≈™≡│⁸ │ 94 ℮∟⁸ 80 49 ⁸ 31

94 ℮∟⁸ 83 49 ⁸ 32 ⁸∕─ ⁸

│ 12 13 ⁸ │ 70 70 ≢№∫√⁹ 

ה ─ ⌐ ∆╢ⱪ꜠☻ ╩ ™ 25 ⁸ ┘ ™

∏╣╙ 29 ⌐ ⅜ ↕╣√⁹ 

ה Pu≤ U─ ─ ⌐ ╢ⱪ꜠☻ ╩ ™ 30 ⁸

┘ 14 ⌐ ⅜ ↕╣√⁹ 

ה ⅜ ⇔√ FEMAXI- ⁸OSCAAR⁸ ₈SWAT4.0₉♪כ◖ ─ ⁸≡™≈⌐♪כ◖ ⁸ ⱷכ◌כ

┼─ 25 25 ─ ╩ ∫√⁹ 

ה ╛ ⅜ ⌐ ™ ⌐№╢↓≤╩ ⌐ ∆⁸ ─ ╩ ╗

11 ─ ╩ ℮≤≤╙⌐⁸ ─ ⁸ ≢ 10 11 ─ ╩

∫√⁹ 

ה ─ ⌐ ∆╢ ≤⇔≡⁸ ─≤⅔╡ ⅛╠ ─ ╩ ↑√⁹ 
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ₒ ₓ 

ᵕ ┘∕─

√╘─ ⅜

⌐ ∆╢ ─

╛☼כ♬ ⌐

⇔⁸ ─ ─

⌐ ⇔≡™╢

⅛ 

 

ₒ ₓ 

ה ─

─

│ ╩ ↑√

─

 

- Decomposition behavior of gaseous ruthenium tetrox ide under atmospheric conditions assuming 

evaporation to dryness accident of high - level liquid waste ⌐ ⇔≡ Most 

Popular Article Award 2021  

- ╩ ⇔√ ⌐╟╢ ─ ⌐ ⇔≡  

 

- ⌐ ╕╣╢ ─ ⌐ ⇔≡ ה  

 

 

┼─  

─ ⌐ ⇔⁸ ╛ ⌐ ⇔≡ ─ ╩ ∆╢≤≤╙⌐⁸

⌐⅔↑╢ ─√╘─ ⌐⅔↑╢ ┼─ ╩ ⇔≡ ╩ ∫√⁹╕√⁸

─ ⌐ ⇔⁸ ₁─ ⅛╠─ ─ ╩ ∫√⁹↕╠⌐⁸ ⌐ ╙ ╗

┼─ ─♅כ꜡ⱪ▪♪♇♦כ꜠◓⌂ ⌐ ∆╢√╘⁸ JRR- ╛ NSRR╩ ≤⇔⁸ ╩

ⅎ╢ ─ ╛ ─ ┌ↄ ╩ ℮≤≤╙⌐⁸ ─ ┼─ ╩ ⇔√⁹ 

 

ủ ─ ─ │ ╩ ↑√ ─  

ה ⅜ ≤∆╢ ╩☼כ♬ ╕ⅎ⁸ ⅛╠ ⇔√₈ ⌐ ≤⌂╢ ─

⌐ ∆╢ ₉⁸₈ ┌ↄ ─♪כ◖ ה ₉⁸₈PHITS◖כ♪⌐ ╢ ┘

─ ₉ ─ ─ ╩ ╗⁸ ┘ ⅛╠─ 21 ─ ╩

☿fi♃⁸כ ⱱ♇♩ ⁸ ⁸ ┘

┘◦☻♥ⱶ ☿fi♃כ≤ ⇔ ⇔√⁹ ≢ √ ╛♃כ♦ ♪כ◖ ╩ ™

√ ╩ ╡╕≤╘≡ 20 ≤⇔≡ ┼ ⇔√⁹ 

Ɫꜟ♦fiה ≢ ╦╣√ PLIMⱪ꜡☺▼◒♩ ⌐⅔↑╢ ─ ⌐⅔™≡⁸ ─ ⌐

↕╣≡™⌂™ ⅜№∫√ ⌐ ⇔≡⁸ ⅛╠─ ⌐ ⇔≡ ─ ≤ כ♦

♃┼─ ╩ ⇔⁸ 50 10 14 ≢ ╩ ⇔√⁹ ⌐╟╡⁸

⅜ ⌐ ⅎ╢ │ ⌐ ↕™≤ ↕╣√⁹ 

 

ủ ⇔√ ─ ┼─ ─ ⌂  

ה ⌐╟╢ ┌ↄ ⌐ ∆╢ ╩ ⌐ ⇔⁸ ─ ⌐ ∆╢ ₈
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ה ⇔√

─ ┼─

─ ⌂

 

 

ₒ ₓ 

ה ╛♃כ♦ ◖

♪כ ─

─

┼─

 

ה ⇔√ ─

⸗♬♃ꜞfi◓

 

ה ╛

┼─ ה

ה

⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

 

 

─ Ί ⅜ ∂╠╣√ ┼─ Ί⌐≈™≡₉ 12 15

─ ⌐ ↕╣√⁹ 

─RPVה ⌐ ∆╢ ≤ ─ ─ ─ ╩  

─ ⌐ ⇔⁸ ₈ ─ IET

₉ 28 ⌐ ↕╣√⁹ │⁸ ⅜ ╘╠╣≡™╢

JEAC4201─ ≤⇔≡ ↕╣╢ ╖≢№╢⁹╕√⁸ ─╟℮⌐ ⌐ ∆╢ ⅜

ASME─ ─ ⌐⅔™≡ ↕╣╢⌂≥⁸ ─ ─ ⌐ ⇔√⁹ 

ה ─ ─√╘─₈ ─ ⌐ ╢ ─

⌐ ∆╢ ⱶכ♅ ₉⁸₈ ⌐⅔↑╢ ─ ⌐ ╢

₉⁸₈ ─ ┌ↄ ⸗♬♃ꜞfi◓⌐ ∆╢ ⱶכ♅ ₉ ⌐

⅜ ═ 77 ⇔√⁹╕√⁸ ⌐⅔↑╢ ─ ⌐ ⅜ ═ 267 ∆╢↓≤

⌐╟╡⁸ ─ ─ ─√╘⁸ ⅜ ⇔√ ╛ ─ ╩ ╘√ ╩ ∫

√⁹ 

─ASMEה ⌐ ∆╢꞉כ◐fi◓◓ꜟכⱪ┼─ ≢│⁸ ╩ ∆╢ ─ ⌐ ∆╢

╩ ∆╢≤≤╙⌐⁸Ⱳ▬ꜝ ┘ ₈Boiler & Pressure Vessel Code, Section XI, RULES FOR 

INSERVICE INSPECTION OF NUCLEAR POWER PLANT COMPONENTS₉─ ⌐⅔™≡⁸₈▪☻Ɑ◒♩ ⅜ ⅝™ ─

₉ ┘₈ ─ ⌐⅔↑╢ⱨ▼ꜝ▬♩ ─ ₉─ ╩ ∆╢⌂≥⁸

─ ⌐ ⌐ ╡ ╪∞⁹ 

IAEAה ┘ OECD/NEA─ ┼ ⅜∕╣∙╣ 15 ┘ 43 ⇔√╒⅛⁸IAEA⅛╠ ↕╣√ 59

─ ╩ ⇔ IAEA─ ⌐ ∆╢⌂≥⁸ ─ ⌐ ∆╢ ה ╩ ∫√⁹ 

 

 

( ) ⌐ ∆╢  

 ⌐⁸ ≢ ╘╠╣╢ ≤⇔≡─ ≢№╢ ה ╩ ⌐ √

∆↓≤╩ ≤⇔≡⁸∕─ ┘ ─ ╩ ╢≤≤╙⌐⁸ ⌐ ╦╢

╛☼כ♬─ ─ ┼─ ╩ ⌐ ╩ ⇔⁸ ╩ ≡ ⇔√⁹ ⌂ ╩ ⌐ ∆⁹ 

 

ủ ⌐ ╢ ≤ ─  

ה ≢ ⌐ ⅜ ╣ ╦╢ ה ─ ╩ ⌐⁸
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─ ה ╩ ≤⇔√ ╩ ╗ ⱪ꜡◓ꜝⱶ╩ ⇔≡ ╩ ⇔ 77 ⁸e-ꜝכ♬fi◓╙

╘ 3,195 │ 63 ⁸ 2,092 ) ⁸ ⁸ ╩ ╗ ⅜ ─

─ ⌐ ⇔√⁹ ◖꜡♫►▬ꜟ☻ ⅜ ∆╢ ≢╙⁸Web ⌐╟╢ ╛ e-ꜝכ♬fi◓ ╩

∆╢≤≤╙⌐⁸ ╩ ─ ⁸ ╩ ⇔√ ╙ ⇔≡ ∆╢↓≤⌐╟╡⁸ ─

⌐ ╘√⁹ 

ה ─℮∟⁸ ⌐ ─ ⌐ ⇔≡ ⌐ ∆╢ 833

┘ ☿fi♃כ ┘ ≢ ∆╢ ┘⌐ ≢ ╩

╢ ╩ ≤⇔√ ┘ ≢│⁸ ⌐⅔↑╢ ─ ─ ╛

⌐⅔↑╢ ╛ ╩ ⇔⁸ ─ ⌐ ⇔√⁹ 

ה ⌐⁸ ─ ≢ ╩ ℮ ─ ╩ ╗⁹ ─ ╩ ∆╢√╘⁸

⌐ ⇔√ ≢ ⌐⅔↑╢ ╩ ≢⅝╢ ⅜ ─Ⱪꜝ▬fi♪

ⱪ꜡◓ꜝⱶ╩ ⇔≡ ≢ ⇔√⁹ 

ה √⌂ ⱪ꜡◓ꜝⱶ≤⇔≡⁸ ─ ┌ↄ⌐ ╢ ≢№╢ ─ ≤⌂╢ OIL

Operational Intervention Level :  m⌐⅔↑╢ ⅜ 20ɡSv/h ╩ ∆╢ ╩ ⌐

∆╢ ╩ ∆╢√╘⁸ ─ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≠ↄ ה ⌂ ⸗

♬♃ꜞfi◓ ╩ ⇔√ ⅜ ─ ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ ⱪ꜡◓ꜝⱶ│⁸ ┘╟╡

╩ ≤⇔≡ ⌐ ⇔⁸ ≢ ∆╢ ─ ─ ⌐ ⇔√⁹ 

ה ╩ ⇔≡─ ⁸ ─▪fi◔כ♩ ⁸ ╩ ╗ ⌐╟╢ ─ ╩ ╕ⅎ≡

◌ꜞ◐ꜙꜝⱶ⁸♥◐☻♩ ┘ ╩ ⇔√⁹╕√⁸ ⌐ ↑√ ─ⱴכ♥ ⁸

─ ─ ╩ ⇔√⁹ 

ה ◖꜡♫►▬ꜟ☻ ⅜ ∆╢ ⌐⅔™≡╙ ╩ ≤∆╢√╘⁸↓╣╕≢⌐ ⁸ ⇔≡

⅝√ ─ ┘ ⌐ ≤⌂╢ ⁸ ⁸ⱴ♬ꜙ▪ꜟ ⌐ ∆╢ e-ꜝ

◓fi♬כ ⌐ ⅎ≡⁸ √⌐ ╩ ⌂ ≤⇔√₈ ⌐⅔↑╢ ₉⁸₈

≤ ₉ ⁸ ─ ™ e-ꜝכ♬fi◓ ⱪ꜡◓ꜝⱶ╩ ⇔√⁹╕√⁸e-ꜝכ♬fi◓ ⌐ ⇔√

┘ ─ 1,926 ─ ≤ ╩ ∆╢↓≤⌐╟╡⁸ ─╖⌂╠∏

⌐ √╢∆═≡─ ⌐ ─ ≤⌂╢ ╩ ∆╢↓≤⌐ ⇔√⁹ 

ה ⌐ ∆╢ ─ ╩ ≤⇔≡⁸ ─ ┘ ה ☿fi♃

כ ₈NEAT₉≤™℮⁹ ╩ ⌐⁸ ⌐ ⅝ ⅝ ה ╩ ⇔ ה ⁸

⁸ ─ ⁸ ⁸ ⸗♬♃ꜞfi◓



80 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸ ⁸ ◦☻♥ⱶ ⁹47 ⁸ 1,051 │ 60

⁸ 919 ⁸ ⸗♬♃ꜞfi◓☿fi♃כ╛ ≢─ ╩ ╗ ─

┘ ─ ⌐ ╘√⁹ 

ה ⌐ ⇔√ ≤─ ₈ ─ ⱥ▪ꜞfi◓

─ ⌐ ∆╢ ₉╩ ⇔⁸ ⌐ ⇔√ ↄ─ ╩ ∆╢≤≤╙⌐⁸ ⱪ꜡

◓ꜝⱶ┼ ↕∑╢√╘─ ─ ה ╩ ╘√⁹ 

ה ─ ≢─ ╩ ⌐≈™≡│⁸∕─ ⌐ ⅛╠

⇔⁸ ⌂ ⅛╠ ╛ ⌐ ⅝⁸ ⌐ ∆═⅝ ╩ ⇔√⁹ ⌐≈™≡

│ ⌐ 12 ⁸ ⌐ ╩ ⇔≡ ╩ ∫√⁹NEAT⌐ ⇔≡│ ◖꜡♫►▬ꜟ☻ ⌐ ╢

╕╪ ╩ ⇔√ ─ ≤⇔≡ 10 ⅜ ⌐ ⇔⁸ ⌐№√∫√⁹ 

ה ─ ה⅛⌂∟√└ ⁸ ⁸ ⁸

⁸ ⁸ ┘ ─ ┘ ⌐ ⇔⁸ ⸗♬♃ꜞfi◓☿fi♃⁸כ ⌂ ┘

─ ┼─ ( ) ┘⌐ ⌐ ⇔√ ─ ─√╘─ ╩ ℮↓≤

⌐╟╡⁸ ─№╢ ─ ⌐ ⇔√⁹↓─ ⌐ ⇔⁸ ─ ⅛╠ ─

╩ ⇔√⁹ 

ה ⸗♬♃ꜞfi◓☿fi♃כ ─ ─ ╩ ≤⇔√ ⁸ ⁸ ⁸ ⁸

(WEB)⁸ (WEB) ┘ ⌐ ╩ ⇔⁸ ≤⇔≡ ⸗♬♃ꜞfi◓ ─ ⌐

⇔√⁹╕√⁸ ─ ⅛╠╙ ╩ ⇔≡⁸ ─ ⁸ ⁸ ⌐≈™≡ ╩

℮↓≤⌐╟╡⁸ ─ ⌐ ⇔√⁹ 

 

ủ ⌐ ∆╢ ה  

ה ⌐╟╢ ┌ↄ ⌐ ∆╢ ╩⁸ ☿fi♃כ ꜞ☻◒ ה ≥ⱪכꜟ◓ NEAT 

⅜ⱪכꜟ◓ ≢ ∆╢≤≤╙⌐⁸ ─ ⌐⅔↑╢ ⌐ ⇔√ ─

⌐╟╢ ┌ↄ ⌐ ∆╢√╘⁸ ╩ ™⁸ ┘ ⅛╠─ ─ ╩ ╡╕≤

╘√⁹ 

ה ⌐ ⌂ ╩ ∆╢√╘⌐ ∆╢↓≤⅜ ↕╣╢ ♩כ◕ ⸗♬♃

⁸≡™≈⌐כ ♥◒ⱡꜟ≤ ╩ ™⁸ ─ ≢─ ≢№╢꞉▬Ɽהכ♃▬ꜘ

─ ╩ ⌐ ℮ ⁸ ─№╢ ─ ⌐ ↑⁸ ─ ╩

╘√⁹ 
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ה ⸗♬♃ꜞfi◓☿fi♃כ⌐⅔↑╢ ─ ╩ ≤⇔≡⁸ ─ ⁸

─ ⁸ ⌂ ⁸ ⌂╢ ╩ ⇔√⁸ ⌂ ─ ⸗

♬♃ꜞfi◓♦כ♃╩ ∆╢ ╩ ∆╢≤≤╙⌐⁸ ⌂⸗♬♃ꜞfi◓♦כ♃╩ ⇔√⁸╟╡ ⌂

╩ ⇔√⁹ ╩ ⌐ 30 ⅛╠ ╕≢ ─ ╩ ⌐

⇔⁸ ⌐ ↑√ ╩ ⇔√⁹ 

ה ─ ⌐⅔↑╢ ⸗♬♃ꜞfi◓─ ╩ ≤∆╢√╘⁸ │ ┘

80km ╩ ≤⇔≡⁸Ᵽ♇◒◓ꜝ►fi♪ ─ ╩ ⇔⁸ ─

─ ⌂ ╩ ≤⇔√⁹ ─ ─Ᵽ♇◒◓ꜝ►fi♪ ╩ ⇔√⁹ 

ה ⸗♬♃ꜞfi◓⌐ ∆╢ ה ≤⇔≡⁸ F ─ ─ ─ ╩ ∆╢√

╘⌐⁸ 80 km ─ ⸗♬♃ꜞfi◓╩ ⇔⁸ ─ ⅜ ─ⱱכⱶⱭכ

☺≢ ↕╣√⁹ 

ה F ─ ┘ ─ ─ ─ ╩ ⇔⁸ ─ ⅜

─ⱱכⱶⱭכ☺≢ ↕╣√⁹╕√⁸ ☿fi♃כ≤ ≢⁸ ⌂╢ ⌐╟╢

⸗♬♃ꜞfi◓ ─ ─ ┘⸗♬♃ꜞfi◓ ─ ─ ╩ ╘⁸⸗♬♃ꜞfi◓─

⌐ ∆╢ ≤⇔≡ ┼ ⇔√⁹ 

ה ☿fi♃כ≤ ≢⁸ ⌐⅔↑╢ ╛ ┌ↄ ─ ה

⌐ ∆╢ ╩ ⇔⁸ ─ ⇔⅜ ↕╣╢ ⌐⅔↑╢ Ɽ♃כfi↔≤─ ─

╩ ™≡ ╛ ⌐ ↑√ ╩ ⇔√⁹ 

ה ⌐ ╢ ⌂ ≤⇔≡⁸ ─ ⌐ ⇔⁸ ─ ─ ┘⌐ ─ ─

┘ ╩ ℮≤╙⌐⁸ ⌐ ╢ ─ ╛ ─ ─ ⌐

⇔√⁹ 

-  ⌐ ╢ EPReSC ┘ 12  

-  68th  UNSCEAR ⁸69th  UNSCEAR 11  

-  US- Japan EMWG Technical Workshop  

-  OECD/NEA⅜ ∆╢ WPNEM 11  

-  ─ ⌐ ∆╢ IAEA Coordinated Research Project ΓMonitoring and Predicting Radionuclide 

Uptake and Dynamics for Optimizing Remediation of Radioactive Contamination in Agriculture Δ⌐ ∆

╢○fiꜝ▬fi 10 ⁸  
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ₒ ₓ 

ᵖ ⌐ ∆

╢ ╛ ⅜

☼כ♬─

⌐ ⇔≡™╢⅛⁸

╕√⁸ ─ ⌐

⇔≡™╢⅛⁹ 

 

ₒ ₓ 

ה ⌐⅔

↑╢ ה

 

ה ⅜ ─

─

 

ה ⌐⅔

↑╢

 

ה ┼─

╩ ה ↕

∑╢√╘─

 

 

ₒ ₓ 

ה ╩

≤⇔√ ⁸

ủ ⌂ ⌐ ↑√  

IAEAה ─ ConvEx- b 10 ⌐ ⇔⁸ ╩ ╕ⅎ√ ─ⱶכ♅

ⱷfiⱣכ ⁸ ─ ╩ ≤ ⇔≡ ⇔√⁹ 

 

ủ ⌐⅔↑╢ ה  

ה ⅜ ∆╢ ⅜ ⌐ ∫√ 10 27 ⌐ ⇔√

╩ ≤∆╢ ⁸ ⅜ ∆╢ ⅜ ⌐ ∫√ 10

22 41 ⌐ ≢ ⇔√ ⌐≈™≡⁸NEAT│∕╣∙╣ ⌐ ⇔√⁹ 

ה 14 13 37 ⌐ ⇔√ ─ ─♩ꜝⱩꜟ≢⁸ /

⅜ ↕╣√≤─ FAX╩ ⅛╠ ⇔√√╘⁸NEAT│

≤⇔≡ ╩ ⇔√⁹ ⅎ≡⁸ ≢ ⌐⅔™≡ ⌐╟╢ ⅜№╡₈ ≢

─ ─⅔∕╣⅜№╢₉≤™℮ ≢№╢↓≤⅜ ⇔√√╘⁸ ⌐ ⅎ≡ ─ ╩

⇔≡ ╩ ∟ →√⁹∕─ ⁸ ⅛╠ ⸗♬♃ꜞfi◓ ╩ ∆╢

⅜№∫√↓≤⅛╠⁸ ─ꜞ☻♩▪♇ⱪ⁸ ┼─ ⁸ ┼─ ─ ╩

28 ─ ≢ ╘√⁹ 

ה ⁸ ┘ ⅜ ≢ ≤⌂∫

√ 16 23 36 ⌐ ⇔√ ╩ ≤∆╢ ≢│⁸ ─ ╩ 25 ─

≢ ∫√⁹ 

 

ủ ⅜ ─ ─  

ה ╩ ≤⇔√ ⁸ ─ 47 ⁸ 1,051 ⁸ ╛ ─

┼─ ─ ⌂ ╩ ╘ ┘ ⸗♬♃ꜞfi◓☿fi♃כ ┼─

╩ ∂≡ ⌐⅔↑╢ ה ─ ⌐ ╘√⁹╕√⁸ ⌐╦√╢ ╩ ╗

╩ ≤⇔√ ⁸ ─ 77 ⁸ 3,195 ⌐╟╡ ⅜ ─

┼ ⇔√⁹↓─╟℮⌐⁸ ⌐ ∆ ⁸ ╩ ≤⇔√ ⁸ ─ 44

⁸ ⌐╦√╢ ╩ ≤⇔√ ⁸ 56 ─

⁸ ─ ┼─ 5.8 ─ ╩ ╢

⁸ ╩ ⇔√⁹ 

ה ⁸ ⁸ ה ╩ ∂√ ⅜ ─ ┼─ ⌐ ⅎ⁸ ─
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─

 

ה ⌐╦√╢

╩

≤⇔√ ⁸

─ ⸗

♬♃ꜞfi◓  

ה ⁸

─

┼─ ⸗♬

♃ꜞfi◓  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ⌐ ∆

╢ ⁸

ₓ 

⁸ ⁸ ⁸ ┘ ┘ ⱴ♬ꜙ▪ꜟ─ ⌐ ⇔≡ ╩

™⁸ ┘ ─ ─ ⌐ ↑√ ⌐ ⇔√⁹ 

ה ⌐ ∆╢ ⁸ ⌐ ∆╢≤≤╙

⌐⁸ ⸗♬♃ꜞfi◓ ┘ ⌐⅔↑╢ ⱴ♬ꜙ▪ꜟ ⌐ ∆╢

⌐ ⌐ ⇔ ╩ ∫√⁹ 

 

ủ ⌐⅔↑╢  

IAEA⁸OECD/NEA⁸RANETה ┼─ ╩ ∂≡⁸ ⌂ ─ ╛ ⌐ ⇔√⁹ 

─IAEAה ─ ⌐ ∆╢ ⌐ ╩ ⇔√⁹ 

 

ủ ┼─ ╩ ה ↕∑╢√╘─  

ה ╠╣√ ≤ ╩ ⌐ ∆╢√╘⁸ ⅛╠─ ╛ ─ ╩ ╗ ⌂ ≤

╩◓fi◦כ♁♩►▪ ™⁸ ∆╢ ╛ ⌐☼כ♬─╠⅛ ⅛≈ ⌐ ⌐☼כ♬⁸⇔ ⇔√

╛ ╩♃▬ⱶꜞכ⌐ ⁸ ≢⅝╢╟℮ ╘√⁹ 

ה ╛ ⅜ ∆╢ ⌐ ╢ ⌐☼כ♬⌂ ∆╢√╘⁸NEAT≤ ☿fi♃כ≤─

│╙≤╟╡⁸ ☿fi♃⁸כ◦☻♥ⱶ ☿fi♃⁸כ ☿fi♃

⁸כ ⌐⅔↑╢ ─ ⁸ ה ☿◐ꜙꜞ♥▫ ┘ ≤─ ╩

⇔√⁹ 

ה ⁸ ⅜ ∆╢ ┼─ ╩ ∂√ ⁸ ┘ NEAT ╩ ≤⇔√

⁸ ╩ ⇔⁸ ─ ≤⇔≡─ ─ ⁸ ─ ╩ ⇔√⁹ 

ה ⌐ ∆╢ NEAT─ 50 ┘ ─ 130 ╩ ⅝ ⅝ ≤⇔≡

⇔≡⅔ↄ↓≤⌐╟╡⁸ ⌐ ⌂ ⅜≢⅝╢╟℮ ╩ ⇔√⁹ 

ה ⌐ ≤⇔≡─ ⅜ √∑╢╟℮⁸24 ≢ ⅛╠─

⌐ ⅎ╢≤≤╙⌐⁸ ◦☻♥ⱶ⁸ ─ ⁸ ה

─ ┘ ꜟ▪ꜙ♬ⱴה ─ ה ╩ ™⁸ ╩ ⇔√⁹ 

 

ₒ ⌐ ∆╢ ⁸ ₓ 

ủ ה ⌐⅔↑╢  

₈ ┼─ ┘∕─√╘─ ₉⌐≈™≡⁸ ≢ ↕╣╢
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ה  ╩ ⇔⁸ ⌐ ∆╢ ╩ ↑√⁹ ⌐ ∆╢ ≤⇔≡⁸₈ ⌐

╩ →╢≤≤╙⌐⁸ ─ ╙╟ↄ ╠╣≡™╢⁹₉⁸₈ ─ ⅜ ↕╣≡⅔╡⁸ ⌐╙

┼─ ⌐╙ ⌂ ⅜ ╘╠╣╢⁹₉⁸₈ ─ │ ⌐ ⌐№╡⁸∕╣╠╩ ╘⁸ ─

⌐ ↑√ ⌂ ─ ⅜ ↕╣╢⁹₉ ⁸ ↄ ↕╣╢≤≤╙⌐⁸₈SABCD₉─ ≢

⅛╠₈ ₉ ╩ ↑√⁹ 

ה ⅛╠─ ┘ ⌐ ∆╢ ≤⇔≡│⁸₈ ─ ⌐ ╢ │ ┌≢№

╡⁸ ─ ⌐ ∆╢⁹₉⁸₈ ≤─ ⌐╟╡ ╠╣√ ╙ ⌐ ⅛╢╟℮⌐∆╢↓≤⌂≥╙

⁹₉⁸₈ ╩ ╢ ─ ⅜⌂↕╣√ ─ ⅜ ↕╣╢⅜⁸∕℮≢№╣┌ ─ ⅜

⌐ ↕╣≡™╢↓≤⅜ ╕⇔™⁹₉ ⅜ →╠╣√⁹↓╣╠─ ╩ ↑≡⁸ ⅝ ⅝⁸ ╩ ╗ ≤─

╩ ∆╢≤≤╙⌐⁸∕╣⌐╟╡ ╠╣√ ─ ⌐ ╘╢⁹╕√⁸ ─ ≢│⁸ ™√

◖ⱷfi♩╩ ╕ⅎ≡⁸ ─ ™⅜ ≤⌂╢╟℮⌂ ⌐ ╘╢⁹ 

 

ủ ⌐⅔↑╢  

⅛╠ ⌂ ╩ ↄ ≤⇔≡ ☿fi♃כ ⅜ ⇔≡™╢ ╩

⌐○fiꜝ▬fi≢ ⇔√⁹ ⁸ ⁸ꜞ☻◒ ה ⁸ ה ⁸ ◘▬◒ꜟ

⁸ ⁸ ┘ ⌐ ∆╢ ⌐ ⇔⁸ ⌐ ∆≤⅔╡⁸ ↄ─ ™ ╩ ↑√⁹ 

ה ⌐ ∆╢ ≢│⁸LSTF⁸HIDRA⁸CIGMA ╩ ™≡ AM ⌐ ╢ ╩ ╘⁸

─ ⌐ ⇔≡™╢⁹ 

ה ⌐ ∆╢ ≢│⁸ ⌐ ╢ ╩ ┘ ─ ⅛╠ ╡ ╖⁸ ─ ⌐

╩♃כ♦⌂ ∆╢⌂≥─ ╩ →≡™╢⁹ 

◒☻ꜞה ה ⌐ ∆╢ ≢│⁸ ⌐ ⌂ ╩ ⇔⁸╕√∕─ ─ ╙ ╘╠╣≡

⅔╡⁸ ⌐ ⅜ ⇔≡™╢⁹ 

ה ה ⌐ ∆╢ ≢│⁸ ┘ ─ ⌐⅔™≡ ╣√ ╩ →≡⅔╡⁸╕√ ─

─ ┘ ┼─ ╙ ╪≢™╢↓≤│ ↄ ≢⅝╢⁹ 

ה ⌐ ∆╢ ≢│⁸ ╩ ╘√ ™ ⅜ ↕╣≡⅔╡⁸∕─ ─ ╙ ╪≢™╢⁹ 

ה ⌐ ∆╢ ≢│⁸ Ⱡ♇♩꞉כ◒─ ≤⇔≡ IAEA╟╡ ↄ ↕╣≡⅔╡⁸↓╣│ ⌂

─ ╩ ╘╢╙─≢№╢⁹ 

ה ☿fi♃כ─ ⌐ ⇔≡│⁸ ─ ─ ⌂ ⌐ √╡⁸ ⅛≈ ⌐

╩ →≡™╢⁹ ≤─ ╛ ─ ╩ ⌐ ╘⁸ ≤ ─ ╩
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∫≡⅔╡⁸ ╩ ℮ ⌂ ≤⇔≡─ ╩ √⇔≡™╢⁹ 

 

╕√⁸ ⌐ ∆ ≤ ╩ ↑√⁹ 

ה ⌂ ─ ≤ ⌐ ↑≡│⁸ ⁸ ─ ─ ≤

─ │ ≢№╡⁸ ⅝ ⅝ ─ ╩ ╖√™⁹ 

ה ⌂ ≢─ ─ ╛ ꜠ⱬꜟ─ ╙ ≢№╡⁸ ⅝ ⅝ ┘ ⌐

╟╢ ─ ⌂ ╩ ╖√™⁹ 

 

ủ ⁸ ─  

⌐ ⇔√ ≢ ™√ ⌐ ⇔≡⁸ │ ─╟℮⌐ ⇔√⁹ 

  

╛ ─ ╩ ⇔√

│ ⌐ ⌐ ∫≡⅝√ ⅜№╡⁸ ─

╛ ╡ ⌐ ⌐ ≤ ╦╣╢─≢⁸↕

╠⌂╢ ⅜ ╕╣╢⁹ 

─ ─ ↑ ╣⁸ ⌐ ↕

╣√ ─ ╩ ⇔√ ─

─ ⌐ ⅎ⁸ ☿fi♃כ ╩

≤─ ≤⇔≡ ╘≡ ∆╢⌂≥⁸

⌐ ╢ ╩ ╘√⁹ 

JAEA ╩ √ ≢│⁸ ⁸

ה ☿fi♃כ ─ ⌐ ⇔≡

╩ ╘≡™╢ ≤─ │ ≢№╡⁸

↓╣╠ ∆╢ ≤─≢⅝╢∞↑ ⌂

─ ≤ ╩ ╖√™⁹ 

NEAT⌐ ⅎ≡⁸ ╛ ☿fi

≥כ♃ ⇔≡ ╛ F ⌐ ╢

╩ ∆╢⌂≥⁸ ╠╣√ ≢╟╡ ה ⌐

╩ ≢⅝╢╟℮⌐ ≤─ ⌐ ╘√⁹ 

⌂ ≢─ ─ ╛

꜠ⱬꜟ─ ⌐≤∫≡ │ ≢№╡⁸

⅝ ⅝ ┘ ⌐╟╢ ─

⌂ ╩ ╖√™⁹ 

OECD/NEA─ FIDES/HERA ╛ ─ ARC- Fⱪ꜡☺▼◒

♩⁸ NRC╛ IRSN≤─ ⁸ ╩ ⌐ ╘

√⁹ 

 

 ₐ ─ⱴⱠ☺ⱷfi

♩⌐ ╢ ┼

─ ₑ 

ₐ ─ⱴⱠ☺ⱷfi♩⌐ ╢ ┼─ ₑ 
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ₒ ⱥ▪ꜞfi◓ₓ 

ủ₈ ⱥ▪ꜞfi

◓₉⌐⅔↑╢

⌐≈™≡ ⌂

╩ ∫√⅛⁹ 

ה ╩╙∫≤

∆═⅝≢№╢⁹

─ ≤≥

─╟℮⌂ ╩⇔≡

™╢─⅛⁸ꜞ☻♩▪

♇ⱪ⇔≡ ⇔≡╒⇔

™⁹ 

 

ה ─ ⌐

⅔™≡⁸ ─

─ ⌐ ⅎ≡

≤ ⇔√

╩ ℮≤≤╙⌐⁸

─

╛ ≢

╘╢╟℮⌐ ∆╢

↓≤⁹ 

 

-JAEAה Review₈

ה ⅜

∆╢ ─

─ ₉⌐≈

™≡⁸ ה

∞↑≢│⌂

ₒ ⱥ▪ꜞfi◓ₓ 

 

 

 

 

ה ╛ ☿fi♃כ≤ ⇔≡ ∫≡™╢ ╛ F ⌐ ╢

⁸ ─ ≤─ ╩ ⌐ ⇔⁸ ≢ ⇔√⁹ 

 

 

 

 

 

 

◓fiꜞכⱲה ╛ ─ ⌐ ≤⌂╢ ה ╩ ∆╢√╘─ ╩ ☿fi♃

≥כ ⇔≡ ⇔≡⅔╡⁸ ☿fi♃כ─ ╩ ™√ ⌐≈™≡ ─ ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

ה ◄Ⱡꜟ◑כ ╛ ≤─ ─ ≢⁸ ─ ╩ ⇔√⁹ ╙⁸ ┼

⌐ ⌐ ∆ ─ ╩ ⇔⁸ ™√ ╩ ╕ⅎ≡ ⌐ ה⇔ ╩ ∫≡™ↄ⁹ 
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ↄ⁸ ╡∆╢ ⌐

∫≡ ⇔≡│≥

℮⅛⁹ 

 

ₐ ⅛╠─

┼─ ₑ 

ₒ

ₓ 

ה ╛ ┼ ↄ

∆╢≤™℮

─ ⁸ ⌐≈⌂⅜

╢ ╩☼כ♬─

⌐☼כ♬⁸⇔╡

∂√ ─╒⅛⁸

─ ╛ ≤™

∫√ ╖╩ ⅛⇔√

─ ⁸

≤⇔≡─ⱦ☺ꜛfi

╛ ╩ ⌐⇔

≡⁸ ╩

⌐ ≢⅝╢╟℮⌂

⌂ ╩

∆═⅝≢№╢⁹ 

 

ה ─ ≢ ↄ

─ ╩ ⇔≡⅔

╡⁸ ┼─

╙ ⅎ≡⅝≡™╢

⅜⁸ ≤

 

 

 

 

ₐ ⅛╠─ ┼─ ₑ 

 

ₒ ₓ 

 

ה ─ ⌂ ⌐ ⇔⁸ ⅛╠ ↕╣╢ ╩ ∆≤™∫√ⱦ☺ꜛfi─ ⁸ ⌐ ╦╢ ╩

╕ⅎ√ ≤⁸ ─ ╛ ─ ╩ ⅎ≡ √⌂ ⌐ ┘ ↄ ה ─

╩ ⅛≈ ⌐ ⇔√⁹╕√⁸ꜞ ☻◒ ╩ ⇔√ ─ ™ ─√╘─ ╩

⌐ ∆╢⌂≥⁸ ╩ ⇔√ ─ ™ ╩ ∆╢≤≤╙⌐⁸ ╩ ⌐ ⌐ ≢⅝╢╟

℮⌐ ╘√⁹ 

 

 

 

 

 

 

 

 

 

 

 

ה ─ ╩ ╘╢ ─ ≤⇔≡⁸ כ♄כꜞⱪכꜟ◓ ⌐╟╢ ┼─ ⌐ ↑√ ╩ ↕∑╢

≤≤╙⌐⁸ ┘ ─ ה ╩ ☿fi♃כ / ≢

⇔⁸ ⅝ ⅝ ─ ─ ⌐ ╘√⁹ 
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─ ⌐⅔™≡

≤│ ⅎ∏⁸ ⅝

⅝ ─ ⅜

≢№╢⁹ 

 

ה ה

─ ─

⌐≈™≡│⁸

⅝ ⅝ ┘

ה ─ ⌐

╢ ╩ ∆╢≤

≤╙⌐⁸ ─

ⅎ ⌐≈™≡╙

╩ √∆

⅜№╢⁹ 

 

STACY⌐≈™≡⁸ה ₁

⌂ ⅜ ≢⅝╢

╟℮⌐ ╩ ╘╢

═⅝≤↓╤⁸

─ ⌐ ⅜⅛⅛

∫≡™╢ ╩

⇔⁸ ⌂

─ ⌐ ╢ ╣╩

╡ ∆╟℮⌐⇔∫

⅛╡≤ ╩ ╘╢

═⅝≢№╢⁹ 

 

 

 

 

 

ה ⅝ ⅝⁸ ─ ⌐⅔™≡⁸ ┼─ ╛⁸

∕─√╘─ ⌐ ╢ ┘ ה ─ ⌐ ╢ ╩ ⇔⁸ ─ ⅎ ╛ ⌐≈™≡

╩ √⇔≡™ↄ⁹ 

 

 

 

 

 

 

 

 

STACYה ⌐≈™≡│⁸ ─ ╩ ⇔≡⁸ ≤⇔≡ ╛ ╩ ∆╢⁹ 
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∕─  

≤ ─ ─ │⁸ ─ ≢№╢⁹ 
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   ─ ∕─ ─ ─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No.  ─ ─√╘─ ┘ ה ☿◐ꜙꜞ♥▫⌐ ∆╢  

∆╢ ה   

 ⌐ ↑√ ─ ≤ ה

┼─  

 ⌂ ─  

⌐ ╢

⌂≥  

ủ ◄Ⱡꜟ◑כ 26  

ủ ◄Ⱡꜟ◑כ 30  

ủ ◄Ⱡꜟ◑כ 10  

ủ  17  

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 

꜠ⱦꜙכ  

 0292⁸0315 

 

⌂  ♃כ♦

 ᵑ ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

  

 27

 

28

 29

 

30

 

   

 27

 

28

 

29

 

30

    

 

⁸

ꜟⱩꜝ♩ה

 

        
 

1,345, 923 2,131, 422 2,182, 025 2,056, 260 1,684, 817 2,549, 969 2,007, 575 

⁸ ╩

╘√

⅛╠─

ה

⁸ ┘∕

─  

 

 

 

55

 

 

 

75  

 

 

96

 

 

 

84

 

14  

 

81  

12  

 

55  

15  

 

44  

 

2,819, 893
β  

2,603, 980
β  

2,701, 500
β  

2,565, 885
β  

1,987, 209
β  

2,174, 351
β  

2,771, 743
β  

ה

☿◐ꜙꜞ♥

▫ ─

ה

 

20

/ 554

 

21

/ 531

 

22

/ 528  

22

/ 522

 

21

/ 414

 

17

/ 414  

10

/ 285  

14

/ 375  ( )  
1,480, 045 2,599, 836 2,777, 180 2,615, 244 2,074, 944 2,034, 946 2,422,768 

ה

⌐ ╢

 

44  83  128  
 105

 

 98

 
98  80  89  

( )  
ỏ177, 951 ỏ12, 464 ỏ12, 389 ỏ4,790 ỏ109, 650 ỏ2,883 ỏ36,258 

ⱨ◊כ

ꜝⱶ─ / 217 / 274 / 197  / 166 / 216 / 340  / 390  /269  

◖☻

♩
    3,193, 126 2,097, 689 2,462,629 
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ה

 

     

 

        

כ◘

ⱦ☻

◖☻♩

( )  

1,366, 697 932, 993 2,098, 758 2,056, 755    

         
 

39 38 40 37 38 41 41 

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩ ⁹ 

β ─ │⁸ ─ ≢№╢⁹ 

β ─ │⁸ ┼─ ⌐╟╢ ≢№╢⁹ 

β ─ │⁸ ╟╡─ ⌐╟╢ ≢№╢⁹ 
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂ ─

⁸  

─ ה  
⌐╟╢  

⌂   

ₐ ⌂ ≤  e

ₒ ₓ 

ᵑ ╩ ≤⇔√

╩ ∫≡™╢

⅛⁹ 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ─ ─

 

ה ⁸

─

─

 

ꜟⱩꜝ♩ה ─

╕≢─

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ⸗

♬♃ꜞfi◓  

 

 

ₒ ₓ 

ᵒ ─√╘─

─ ─√╘─ ┘ ה ☿◐ꜙꜞ♥▫⌐ ∆╢  

 

ᵑ ╩ ≤⇔√ ╩ ∫≡™╢⅛⁹ 

ה ☿fi♃⁸│≢כ ה ╩ ⌐ ∆╢ ╩☿fi♃כ ≤⇔≡

⇔⁸╕√⁸ ╩ ≤⇔√ ₈ ₉≤™℮⁹ ─₈ ה

─ ₉ ┘ ⌐ ⇔≡⁸☿fi♃כ ─ ╩ ⇔√⁹ⱪꜟ♩♬►ⱶ ⅛╠

╩ ∆╢↓≤⌐╟╡⁸ ⁸ ┘ ─ ⌐ ∆╢ 41

┼─ ╩ ⇔√⁹ 

ה ה ☿◐ꜙꜞ♥▫ ☿fi♃כ ₈ISCN₉≤™℮⁹ ⌐⅔™≡│⁸ ↕╣╢ ⌐╟

╢☿fi♃כ─ⱴⱠ☺ⱷfi♩Ⱶכ♥▫fi◓╛ ─ ⌐⅔™≡⁸ ⅛╠ ⌐ ╢ⱷ♇☿

─☺כ ⁸ ⌐ ∆╢ ─ ╩ ℮≤≤╙⌐⁸ ╩ ⇔√⁹╕√⁸ ─ ⁸

≢─ ╩ ╕ⅎ√ ╩ ⇔√⁹↓╣╠─ ⌐╟╡⁸ ⁸ ─ꜟⱩꜝ♩ה

│ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

ᵒ ─√╘─ ⅜ ≢№╢⅛⁹ 

 

 

ₒ ─ ₓ 

. ─ ─√╘─

┘ ה ☿◐

ꜙꜞ♥▫⌐ ∆╢  

─ ─√╘

─ ₒ ₈ ₉x  

─≤⅔╡⁸ ╛

⌐☼כ♬─╠⅛ ⇔√

⌐ ∆╢

⌐ ∆╢ ╩ ≡ ⇔⁸

⌐ ↑≡ ⌂

⅜ ╠╣√⁹ 

SAה ─ ─ FP

ⱶכ♃☻כ♁┘

─√╘⌐⁸☿◦►ⱶ

≤ ≤─

─ ╛ ♃כ♦

╩ ☻כⱬ♃כ♦⁸≡⇔

ECUME╩ ⇔√⁹╕√⁸ECUME

╩ SA ♪כ◖ SAMPSON⌐

╖ ╗↓≤⌐╟╡⁸SA ─☿

◦►ⱶ ⱶכ♃☻כ♁╛

  

⌐ ∫√   

⌐ ∆≤⅔╡⁸

─ ה ⁸

⌐ ╠⇔⁸ ─

⌐╟╢ ⁸ ⌐≈™

≡ ╩ ╕ⅎ≡ ⌐

⇔√ ⁸ ⁸ ⅛

≈ ⌂ ─ ≢

₈ ─ ₉⌐

↑≡ ⌂ ─ ╛

⌂ ─ ─ ⅜

╘╠╣╢√╘⁹ 

⌂⅔⁸ │ ≢

№╢⅜⁸ ─

─√╘─ ⅜ ⌐

⌐≈⌂⅜╢╕≢─

╛⁸∕╣⌐ ∆╢ ⌐≈™

≡│ ⅝ ⅝ ∆╢ ⅜

№╢↓≤╩ ╕ⅎ⁸ ╩

≤⇔√⁹ 

 

─ ─√╘

─  
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⅜ ≢№╢⅛⁹ 

 

ₒ ₓ 

ה

─

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

ᵓ ╛ ⅜

╛ ⅛╠

⌐☼כ♬─ ⇔⁸

⌐ ∆

╢╙─≢№╢⅛⁹ 

 

ₒ ₓ 

ה ה ╩

╕ⅎ√

ה ☿fi♃כ⌐⅔↑╢ ⱪ꜡◓ꜝⱶ≤⇔≡⁸ ⁸ ⁸ כꜟ◓┘

ⱪꜞכ♄כ◒ꜝ☻─ ⌐ ∂√◐ꜗꜞ▪Ɽ☻╩ ⌐∆╢≤≤╙⌐⁸☿Ⱶ♫כ╛ ⌐╟╡⁸ ⌐

⌂ ╛ ╩ ↕∑╢ ⌂ ─ ╩ ∫√⁹ ⁸ ₈PWR₉

≤™℮⁹ ─ ⌐ ∆╢ ╩ ⇔ PWR─ⱪꜝfi♩ ⁸ ⁸ ⁸ ┘

─ ╩ ⇔≡ ☿fi♃כ⅛╠ 36 ⅜ ⇔√⁹╕√⁸ ─

─ ⌐ ∆╢☿Ⱶ♫כ╩ ⇔√⁹ 

ISCN⌐⅔™≡│⁸ה ⌂ ─√╘⁸ ₈IAEA₉≤™℮⁹ ╛ ☿◐ꜙ

ꜞ♥▫ ⁸CTBT ┼─ ⌐≈™≡⁸ ─ ≤╙ ⇔≈≈⁸ ⁸ ┘

≤─ ≤⌂╡⁸ ⌐ ↑√ ╩ ⇔√⁹ ≤ IAEA⅜ ꜛ◦♇Ⱶ♩כꜟ◒ꜞ√⇔

fi⌐⅔™≡│ ⌐ ─ ⅜ ⇔⁸ ┘ ≤ ╩ ™⁸ ⌐⅔™≡│ IAEA

⌐ ─ ╩ ⇔≡™╢⁹ 

┼CTBTOה ⅛╠ ⌐ ≢ ─ ╩ ↑≡ ∆╢◖☻♩ⱨꜞכ◄◐☻Ɽכ♩

₈CFE₉≤™℮⁹ ╩ ⇔√⁹ 

IAEAה ⁸ ☿◐ꜙꜞ♥▫ ⁸CTBTO┼│ ╩ ⇔≡™╢⁹ 

ה ◄Ⱡꜟ◑כ  ₈DOE/NNSA₉≤™℮⁹ ⌐╟╢○fiꜝ▬fi ☻כ◖

╩ ⇔ ISCN ☿◐ꜙꜞ♥▫ ─☻◐ꜟ ⌐ ╘√⁹ 

▪☺▪⅜ISCNה ↑⌐ⱱ☻♩⇔√ IAEA ≤─ ◓fi♬כ꜠♩╢╟⌐ ≢ √ ╩ ⅛⇔⁸ ↑

─ ┘ ╛⁸ ╩꞉כ◒◦ꜛ♇ⱪ ⌐ ה ≤⇔≡ ↕∑⁸ ⇔√꞉כ◒◦

ꜛ♇ⱪ ⌐ ⅛╠╙ ╩ ╢ ⁸ ┼─ ☿◐ꜙꜞ♥▫⌐ ∆╢ ─ ╛ ⌐╙

⌐ ⇔√⁹ 

─ ─√╘─  

ủ ₈ ─ ₉⌐≈⌂⅜╢  

ה ─ ⌐ ↑≡─ ⌐ ∆╢√╘⁸ ≢№╢ ☻♥fi꜠☻

FeCrAl- ODS ⱨ▼ꜝ▬♩ ⌐≈™≡⁸ ─ ╩ ⇔ ╠⅛⌐⇔√⁹╕√ LOCA

─♃כ♦ ╩ ◓fi▫♥כ◖⌐╠↕⁹√⇔ ─ ─♃כ♦ ╩ ⇔⁸

₈SA₉≤™℮⁹ ╢╟⌐♪כ◖ ╩ ⇔⁸∕─ ╢╟⌐◓fi▫♥כ◖ ≢─ ─

⅜ ≢⅝√⁹ 

ה ─ ⌐≈™≡⁸ⱬכfi ⅝─ PWR ─ ╩ ⇔⁸

ⱬכfi ⅜ ⌐ ╓∆ ⌐≈™≡ ⇔√⁹ 

╩ ⌂ ⌐ ≠⅝

⌐ ∆╢ ≤⇔≡

⇔√⁹↕╠⌐⁸SAMPSON⌐╟╢

╩⁸ ⱪ꜡

☺▼◒♩ ARC- F┼ ⇔⁸ⱪ꜡

☺▼◒♩─ ⌐ ⇔√⁹ 

PWRה ─☻Ɑכ◘

⌐ ∆╢ ╩

⇔√⁹╕√⁸ ╟╡

╙ ™ ╩ ∆╢ⱬfi

♅ꜙꜞ☻◒ꜝⱣ⌐╟╢

╩ ⇔√⁹ 

↕╠⌐⁸ ╩ ⅎ≡⁸

─ ⌂ ╩ ⇔√⁹ 

ה ╩ ⇔√☿◦

►ⱶ ≢ ECUME╩

╖ ╪∞ SAMPSON⌐╟╢

─ ╩ ∆╢↓≤≢⁸

F ☿◦►ⱶ

─ ה ⌐ ⇔

√⁹ 

ה ─

─ ╩ ≤⇔√

╩ ⇔√⁹ │ NEXIP

≢ ≢№╢⁹╕√⁸

↑─

⸗♦ꜟ─ⱪ꜡♩♃▬ⱪ⅜

⇔⁸ ╩ ⇔√⁹ 

ủ ─

FP ─ כ♦

♃ⱬ₈☻כECUME₉╩ ∆

╢≤≤╙⌐⁸◦ⱦ▪▪◒◦

♦fi♩ SA ♪כ◖

₈SAMPSON₉⌐ ╖ ╖⁸

⌂ ≢─

⅜ ⌂

╩ ™√ ≤─ ⌐╟

╡⁸ ╩ ⇔√↓≤

≢⁸1F ─☿◦►

ⱶ ─ ⌐

⇔√⁹ ┼─

╛ ─

⌐╟╡ ≤─ ╙

ⱶכ♃☻כ♁⁸™

─ ⌐╙≈⌂⅜∫≡™

╢≤ ≢⅝⁸ ⌂

─ ╛ ⌂ ─

─ ⅜ ╘╠╣╢⁹ 

 

ה ☿◐ꜙꜞ♥▫

⌐ ∆╢  

ủ ●fiⱴ

⌐ ∆╢ ⅜⁸ ⌐

╩ ↄ ≤

─ ⌐≡⁸Best 

Poster  Award⌐ ↕╣√
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─ ─

 

ה ─ ╛

┼─

ה ⸗♬♃

ꜞfi◓  

 

ₒ ₓ 

ה ⁸

╩ ╘√ ⅛

╠─ ה

⁸ ┘∕─

⸗♬♃ꜞfi◓

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

√∫⅛⌂™≡╣↕⌂≢╕╣↓ה ↑─ ⸗♦ꜟ─ⱪ꜡♩♃▬ⱪ⅜ ⇔√⁹ ⸗♦ꜟ╩

╣─№╢ ⌐ ⇔⁸ ⌐≈™≡ ≥♃כ♦ ⌂ ╩ ™⁸ ╩ ⇔√⁹ 

 

ủ ₈ ─ ₉⌐≈⌂⅜╢  

SAה ─ ─ ₈FP₉≤™℮⁹ ⱶכ♃☻כ♁┘ ─√

╘⌐⁸ ─ ⌐⅔↑╢☿◦►ⱶ≤ ≤─ ─ ╛ ╩♃כ♦

⇔≡⁸FP ☻כⱬ♃כ♦ ₈ECUME₉≤™℮⁹╩ ⇔√⁹╕√⁸ECUME╩ SA ♪כ◖ SAMPSON

⌐ ╖ ╗↓≤⌐╟╡⁸SA ─☿◦►ⱶ ⱶכ♃☻כ♁╛ ╩ ⌂ ⌐ ≠⅝ ⌐ ∆

╢ ≤⇔≡ ⇔√⁹↕╠⌐⁸ ─ ╩ ⅎ√ ≤⇔≡⁸ ╩ ⇔√☿◦►ⱶ

≢ ECUME╩ ╖ ╪∞ SAMPSON⌐╟╢ ─ ╩ ∆╢↓≤≢⁸ ⱱכꜟ♦▫fi◓☻

₈ F₉≤™℮⁹ ☿◦►ⱶ ─ ה ⌐ ⇔

√⁹ F ─ ╩ ⱶכ♃☻כ♁√∂ ─ ╩ ≤⇔√

₈OECD/NEA₉≤™℮⁹ ⱪ꜡☺▼◒♩₈ ─ ⅔╟┘

─ ARC- F ₉⌐⅔™≡⁸ ⇔√ SAMPSON⌐╟╢ ╩ ∆╢↓≤≢⁸ARC- Fⱪ꜡☺▼◒♩─

⌐ ⇔√⁹ 

♩fi═♪כ♃ꜟ▫ⱨה ≢№╢ⱬfi♅ꜙꜞ☻◒ꜝⱣ─ ╛ 2019-

162820 ⌐ ⇔≡ ╩ ⇔√⁹ⱬfi♅ꜙꜞ☻◒ꜝⱣ⌐ ⇔≡↓╣╕≢─ ≢│

⅜ ≢№∫√ ─ ╩ ╠⅛≤∆╢≤≤╙⌐⁸ ⅜ ╟╡╙ ™

╩ ∆╢↓≤╩ ⇔√⁹ 

ה ─ ╩ ⅎ√ ≤⇔≡⁸ ⌐╟╢ ─ ╩ ∆╢√╘⁸

╩ ⇔⁸ ─ ⅜♃כ♦ ≤⌂

∫√⁹↓╣⌐╟╡⁸ ─ ⅜ ↕╣⁸ ≤ ─ ⌐╟╢

▬ⱡⱬכ◦ꜛfi ▬♬◦▪♅Ⱪ ₈NEXIP ₉≤™℮⁹ ≢╙ ⌐╟╢ ─☻Ɑכ

◘ ─ ⌐ ╩ ≢№╢⁹ 

 

ủ ₈ ─ ⌂ ₉⌐≈⌂⅜╢  

ה ה ─ ה ╩ ╟╡╙ ⇔≢ ⇔⁸ ꜟכ♠

╩ ⌐ ⇔√⁹ 

 

ה ◖꜡♫►▬ꜟ☻ ─

≢ ≢─ ∑⅜

⇔™ ≢№∫√⅜⁸○fiꜝ▬

fi ╙ ⇔⁸ ≤

─ ─ 16

─☼כ♬╢╟⌐ ╩ ╘

╢≤≤╙⌐⁸15 ─

⁸ 13

12 ┘ ─

╩ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛ

fiכ◖ה♪─ ─ ╛♦

─☻כⱬ♃כ ⁸ ≤

─ ─ ⁸

╩ ─ ⌐ ┘

↑≡™ↄ√╘─ ╩ ╘√⁹ 

ה ─ ⌐ ╘⁸12 ─

╩ ╘╢≤

44 ⁹ 19 ─

⁸ ╩ ╘╢≤ 55

⁸ ─

⁸

┘

╩ ⇔√⁹ 

ה ☿fi♃כ

─ ╡╕≤╘⌐╟╡⁸

ה ⱪ

ꜝfi♩ⱷכ◌╩ ה⁹╗

╒⅛⁸

⌐≡

⁸ ╩

ISCN⅜ ∆╢⌂≥⁸

⌐╙ ™ ╩№→

≡⅔╡⁸ ⌂ ─

╛ ⌂ ─ ─

⅜ ╘╠╣╢⁹ 

ủ ≤⇔≡⁸

⅛≈ ⌂ ─

╩ ╖ ╦∑√Ɫ▬Ⱪꜞ♇

♪ ⌐ ⇔≡⁸♥꜡

⌐ ⇔⁸

╩ ∆╢ ≤─

╩ ⇔√↓≤╛⁸

CTBT

─ ⌂

╛⁸ ─ ⌐

≈™≡ CTBTO⅛╠ ─

╩ ↑√↓≤⌂≥⌐╟

╡ ה ⌂ ה

☿◐ꜙꜞ♥▫ ⌐╙

╩ √⇔≡⅔╡⁸ ⌂

─ ╛ ⌂

─ ─ ⅜ ╘╠╣

╢⁹ 

 

─  

ủ ─ ─√╘
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ₒ ₓ 

ᵔ ╛ ⅜⁸

─ ה ☿

◐ꜙꜞ♥▫⌐ ∆╢

╙─≢№╡⁸

─ ⌐ ⇔

≡™╢⅛⁹ 

 

ₒ ₓ 

ה ה ╩

╕ⅎ√ ה

☿◐ꜙꜞ♥▫⌐

∆╢ ─

 

ה ─ ╩

╕ⅎ√ ─

 

ủ ─ ─ ┼─ ─ ╖≤∕─ ≤⇔≡ ⅜ →╠╣╢⁹ 

ה ◖꜡♫►▬ꜟ☻ ─ ≢ ≢─ ∑⅜ ⇔™ ≢│№∫√⅜⁸○fiꜝ▬fi ╙ ⇔⁸

≤ 16 ╩ ™⁸ ─ ╛ ה ─ ⌐ ∆╢ ⌂ ╩

⇔ ╩ ≢ ∟ →⁸ ╩ ⇔√⁹ 

ה ⱶכ♃☻כ♁╢╟⌐ ─ ⌐ ≡╢√╘⁸ ◄Ⱡꜟ◑כ ≤─

⌐╟╡⁸ECUME─ ╖ ╖⌐╟╢ SAMPSON─ ה ╩ ⌐ ╘√⁹╕√⁸ARC- F⌐⅔™≡⁸

⌐╟╡ ⇔√ SAMPSON╩ ™√ ╩ ∆╢↓≤≢⁸ARC- F ⱪ꜡☺▼◒♩─ ⌐ ⇔

√⁹ │ ⌐⅔™≡ ─ꜟכ♠ ⌐ ↕╣√⁹ 

ה ─ ⱪ꜡◓ꜝⱶ⌐⅔™≡⁸ ─ ⌐ SA ┘ ⌐ ∆╢ ─

SAⱪꜝ♇♩ⱨ◊כⱶ⁸ ⱪꜝ♇♩ⱨ◊כⱶ ╩ ⇔⁸ ─ ⅛╠ ⌐ ╦╢

₈SA▪כ◌▬Ⱪ☼₉⌐≈™≡ ╩ ╘√⁹↕╠⌐⁸ ⌐ ∆╢ ה ה

⌐╟╢ ╩ ╘ ─ ⅛╠ ⅜ ™ ╩ ⇔√⁹ 

 

ה ☿◐ꜙꜞ♥▫⌐ ∆╢  

 

ủ  

ה ◄Ⱡꜟ◑כ ₈DOE₉≤™℮⁹ ≤─ ⌐ ╦╢ ⌐≈™≡⁸

╩ ╘√ ─ ┘ ╩ ⇔⁸ ╩ ⇔ ╩ ⇔√⁹ ╩ ⌐

╩ ↄ  ₈INMM/ESARDA₉≤™℮⁹ ⁸IAEA

┘MARCMethods and Applications of Radioanalytical Chemistry ⌐ ⇔√⁹ 

ה Ɽ♃כfi╩ ≤⇔√ AI ⱪ꜡◓ꜝⱶ─ ≤⁸ ⱪ꜡◓ꜝⱶ─ ≤⇔≡↓╣╕≢

≢ ∫≡™√ ─ ╩ ≢ ℮ⱪ꜡◓ꜝⱶ╩ ⇔√⁹ ☿fi♃

כ ₈EC- JRC₉≤™℮⁹ ─ ┼─ AI ─ ⌐ ∆╢꞉כ◒◦ꜛ♇ⱪ ┘ ─

⌐⅔™≡ AI ⌐╟╢ Ɽ♃כfi ─ ╩ ⇔√⁹ 

─≥DOEה ⇔™ ≤⇔≡⁸►ꜝfi ┘►ꜝfi ─ ◦◓Ⱡ♅ꜗ ┘⌐∕─ ⌐ ∆╢

╩ ⇔⁸ ☿fi♃כ≤ ⇔ ╩ ⇔√⁹ 

ה ה ♥꜡ ─ ⌐≈™≡│⁸↓╣╕≢⌐ ⇔√ ⌐ ∆╢ ⅛≈ ⌂

─ ╩ ╖ ╦∑√Ɫ▬Ⱪꜞ♇♪ ╩ ⱦ♇◓◘▬♩≢ ↕╣√♥꜡

SEECAT⌐ ⇔≡ ╩ ╘╢ ╩ ℮≤≤╙⌐⁸Ɫ▬Ⱪꜞ♇♪ ─ ╩ ╡

⁸◄Ⱡ

כ◑ꜟ ⁸

◦☻♥ⱶ ה (

☿fi♃⁸כ

⁸ ☿fi

כ♃ ⅛╠ ╢ ⌐╟╢ SA

⌐ ∆╢ ─ (SA ⱪ

ꜝ♇♩ⱨ◊כⱶ)╩ ⇔⁸

⌐ ∆╢ ─

⅛╠⁸ ─

╖ ⅛╠ SA ה ╕

≢ ⌐ ┬ ⌂

₈SA▪כ◌▬Ⱪ☼₉─

╩⇔√⁹ 

 

─╟℮⌐⁸ECUME╩ ╖

╪∞ SAMPSON⌐╟╢ ╩⁸

─

╩ ⱶכ♃☻כ♁√∂

─ ╩ ≤ ⇔ √

OECD/NEA ⱪ꜡☺▼

◒♩₈ ─

⅔╟┘

─ ARC- F ₉┼ ⇔⁸ⱪ꜡

☺▼◒♩─ ⌐ ⇔≡

╛ ☼כ♬─╠⅛

⌐ ⇔√ ⌐ ∆

╢⌂≥ ╩ ⅎ√

╩ √⁹╕√⁸ ◖꜡♫

─ ⌐≈™≡⁸

⌂ ⅜⌂↕╣≡™╢↓

≤│ ≢⅝╢⅜⁸↓╣╠

─ ⅜ ≢ ↄ

≢⅝╢╟℮⌂ ⌐≈™≡

╙ ∆═⅝≢№╢⁹ 

 

∕─  

ה

─  

ủ ─ ⌂

⌐ ⅎ⁸ ה ☿◐ꜙ

ꜞ♥▫⌐ ∆╢ ┼─

⁸◖꜡♫ ⌐⅔↑╢♩

fi◓─○fiꜝ▬fi♬כ꜠

♠fi♥fi◖ה ⁸

⌐╙ ™ ╩ √⁹

IAEA ☿fi♃כ⌐ ↕

╣≡™╢↓≤╙ ≢⅝

╢⁹ 

ủ₈ ─ ₉⌐≈⌂

⅜╢ ≤⇔≡⁸

╩ ⇔√☿◦►

ⱶ ≢1F

☿◦►ⱶ ─

ה ⌐ ∆╢⌂≥⁸

╩ ⅎ√ ╩

№→≡™╢⁹1F
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ה ⌐⅔

↑╢ ה ☿

◐ꜙꜞ♥▫⌐ ∆╢

┼─

 

ה ⌐ ╢

┘⌐

⌐╟╢

CTBT ┼─

 

ה ─ ┼─

─

 

 

ₒ ₓ 

ה ה ☿◐ꜙ

ꜞ♥▫ ─

ה (⸗♬

♃ꜞfi◓ )  

ה ה

⌐ ╢

⸗♬♃ꜞfi◓

 

ה ⱨ◊כꜝⱶ─

ה ⸗

♬♃ꜞfi◓  

 

 

 

╕≤╘√⁹╕√⁸ ╩ ∆╢ ≤─ ╩ ⇔√⁹ 

ɖ☻Ɑ◒♩꜡ⱷ♩ꜞ⌐╟╢►ꜝfiה ⌐ ∆╢ ≤─ ╩ ⇔⁸◐♇◒○ⱨ ⁸

╩ ∆╢⌂≥ ⱪ꜡☺▼◒♩╩ ⇔√⁹ 

ה ꞉כ◐fi◓◓ꜟכⱪ ITWG ─ CMX- ⌐ ⇔√⁹24

≢─ ⁸ ≢─ ┘ ╩ ⇔√⁹ 

 

ủ ─ ה  

Ⱪ▫♥◒▪ה ≢│⁸ⱨ▼כ☼ ─ ╡╕≤╘≤⇔≡⁸EC/JRC≤ ≢꞉כ◒◦ꜛ♇

ⱪ╩ ⇔√⁹ ┘ I AEA─ ⅛╠꜠ⱦꜙכ╩ ↑√⁹ 

≢╕╣↓ה ╘≡™√⁸ ─ DT β ╩ ™⁸♄▬▪►▼▬ β ₈DDA₉≤™℮⁹⁸

●fiⱴ β ₈PGA₉≤™℮⁹ ┘ β ₈NRTA₉≤™℮⁹ ╩ ℮

↓≤⅜≢⅝╢ ₈Mark-й₉≤™℮⁹ ╩ ↕∑√⁹ ─ ≢ ╠╣╢ ─ ⌂╢

╩ ™╢↓≤⌐╟∫≡⁸ ≢ ─ ╩ ⌐ ═╢↓≤⅜≢⅝╢⁹ 

כ◙כ꜠ה ₈LDNS₉≤™℮⁹ ╩ ™√ NRTA ─ ≢│⁸ ⌐ ⇔√

─ ╩ ⁸ ≤─ ⌐≡ ⇔√ ⁹ ⇔√ ─

2021- 214537 ╩ ™⁸ ⌐≈™≡╙ ╩ ∫√⁹ ◙כ꜠⁸≡⌐

כ ╩ ™√ ◦☻♥ⱶ⌐ ∆╢ ⅜ ⌐ ┌╣√⁹ 

ה ●fiⱴ ₈DGA₉≤™℮⁹ │⁸EC/JRC≤─ ≢ ╘≡™╢⁹ ◖꜡♫►▬ꜟ

☻ ─ ⌐╟╡ EC/JRC─ Ispra ▬♃ꜞ▪ ≢─ │ ≢⅝⌂⅛∫√⅜⁸EC/JRC─ Geel ⱬ

כ◑ꜟ ⌐│⁸ ╩ ≢♩כ⸗ꜞ╡ ─ ╩ ⁸ ⌐ ╩♃כ♦⌂ ≢⅝√⁹ ≢

│ D- D ╩ ™√ ─ ╩ ⌐ ╘√⁹INMM/ESARDA ⌐≡⁸DGA ⌐

∆╢ ⅜ Best Poster Award ⌐ ┌╣√⁹ 

β ≤ ─ ⌐╟∫≡ ╩ ∆╢  

β ╩ ∆╢  

β ╛Ⱳ꜡fi ─ ╩ ה ∆╢  

β ─ ↔≤⌐ ∆╢  

 

ủ ⅛≈ ⌂ ה  

☿◐ꜙꜞ♥▫ ╩ ⇔⁸ ה ♥꜡┼─ ─ ╩ ⌐⁸ ▬ⱬfi♩ ⌐⅔↑╢

►▬ꜟ☻ ─ ≢│№

∫√╙──⁸ ─ ⌐

┘ ↑≡™ↄ√╘─ ╩

↑⁸ ─ ╛⁸

─ ┘ ⁸ ⇔√

─ ┼─ ⌂≥

⅜ ╪≢™╢↓≤⌂≥╩

⌐ ⇔⁸ ⌂ ╩ ⇔√

≤ ⇔⁸ ╩₈ ₉≤⇔

√⁹ 

 

ה ☿◐ꜙꜞ♥▫

⌐ ∆╢ ₒ ₈ ₉  x

1  

ה ≢│⁸ ⅛≈

⌂ ─ ╩ ╖

╦∑√Ɫ▬Ⱪꜞ♇♪ ╩

⇔⁸ ה ♥꜡

─ ─ ה ◖

☻♩ ⌐ ⇔√↓≤⁸∕─

╩♥꜡

SEECAT⌐ ⇔⁸ ╩

∆╢ ≤─ ╩

⇔√⌂≥ ⱷכ◌≤─

╩ ╘√↓≤│⁸ ⌐

↑√ ≤⇔≡ ⌐ ⌂

≤ ╘╠╣╢⁹ 

ה ≢│⁸▪◒♥▫

Ⱪ

►◄ꜟ⌐⅔™≡ ─

≤ ⌂╢ ─

⅜ ≡⅔╡⁸↓╣

╠─ √⌂ ╩ ╡ ╗

↓≤⅜ ⁹ 

ủECUME╩ ╖ ╪∞ SA

♪כ◖ SAMPSON╩ ↕∑

√↓≤│ ≢⅝╢⁹

╩ ╣√ כ◖

♪│1F ─ ≤⇔≡

≢№╢⁹ 

ủ ≤─ ⁸ ─

≤─ ╩

⌐ ™⁸ ╛ ─

≢─ ╩ ╘╢ ╙

╘╠╣╢⁹ 

ủ ─⸗♦ꜟ

⌐≈™≡│⁸ ⌂

≤⇔≡ ∆╢↓≤⅜≢

⅝╢⅜⁸ / ┼─

⌐≈™≡│╕∞↓╣⅛╠

≢№╡⁸ ─ ⌐

⇔√™⁹╕√⁸↓─╟℮⌂

⅜♪כ◖ ↄ ≢

↕╣╢⅛≥℮⅛╩ ⌂

≤⇔≡ ╢═⅝≢№

╡⁸ ⌐≥─╟℮⌂

╡ ╖⅜⌂↕╣≡™╢─⅛

⅜ ⅎ⌂™√╘⁸ ⅝ ⅝
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ה ─ ⌂ ╩ ™ ≢ ℮ ╩ ╘≡™╢⁹ ≢│⁸ ╩ ∫≡ ⅛╣√

ה ─ ╩ ⇔ ╩ ∆╢√╘─⁸ⱴ♇Ⱨfi◓⌐╟╢ ╛⁸ ─ ╩

∆╢√╘─ ─ ⌂≥╩ ∫≡™╢⁹ fiכ꜡♪│≢ ⌐ ⇔√ ⌐╟╢

♃כ♦─ ╩ ╘√⁹ ⁸GPS⅜ ⅛⌂™ ≢─ ≤⇔≡⁸ ⌂ ☿fi

╩כ◘ ⇔√ SLAM ≤ ╩ ╖ ╦∑√ ⱴ♇Ⱨfi◓ ╩ ⇔⁸♦⸗ ⌐╟

╡∕─ ╩ ⇔√⁹╕√⁸ ⅛╠─ ╩ ⇔≡∕─ ╩ ∆╢√╘─ ─

⇔⁸ ─ ╩ ╘√⁹ ⌐≈™≡│⁸ ╛ ≢─

( )╩ ∫√⁹ 

 

ủ ≤─  

ה ≤─ ╩ ⇔⁸ ─ ╩ ⇔√⁹↓╣╕≢─ ─ ⌐

╖⁸ √⌂ ≢─ ╩ ╘ ╘╩ ⇔√⁹ 

─≥DOEה ⌐≈™≡│⁸ ⅜ ≤⌂∫≡⅛╠ ∆╢↓≤⌐⌂∫√⅜⁸ ( ╩ ∆

╢↓≤ ⌐╟╡ ─ ╩ ∆╢⌂≥ ⌐ ╩ ╘√⁹ 

ה ⌐⅔↑╢ ─ ≤⇔≡⁸IAEA─ ⱪ꜡☺▼◒♩⌐ ∆╢ ╩ ╘√⁹ 

 

ủ ┘ ⌐ ∆╢ ⌂  

≥DOEה ≢ ⇔≡™╢ ☿◐ꜙꜞ♥▫⌐ ╢ ╩ ╗ ─ ∕─ ⅜≥─ ♥꜡

⌐ ╦╣╛∆™⅛≤™℮ ⌐ ∆╢ ⌐≈™≡⁸○fiꜝ▬fi ╩ ⁸ ≢ ⱴכ♥

╩ ⇔⁸ ⌐ ⅎ≡ ⌐ ∆╢ ─ ╛ ─ ⁸ ╩ ∆╢√╘

─ ┘ ╩ ∫√⁹ ⌐≈™≡│⁸IAEA ≢ ╩ ∫√⁹ 

ה ⌐ ⇔√ ≢ ─ ─√╘─ ⌐≈™≡⁸

Ⱨfi ┘ ╩ ™√ ⌐╟╢ ─ ⌐╟╢ ♃כ♦ ┘♅ꜗfiⱣכ

╩ ™√ ─ ⌐╟╢◄▪꜡♂ꜟ ─♃כ♦ ╩ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi ≤─

™ ⌐≈™≡ ⇔√⁹ 

ה ⌐ ⇔≡⁸ ◦☻♥ⱶ ⱨ◊כꜝⱶ─ ┘

─ ⌐ ⇔⁸ ●☻ ⌐ ∆╢ ╩ ∂⁸ ┼─ ה ☿◐ꜙꜞ♥▫─

╡ ╖ ⌐ ⇔≡ ⌐ ⇔√⁹ 

 

⌐⅔™≡⁸ ─ DT

≢ DDA⁸PGA⁸NRTA╩ ℮↓≤

⅜≢⅝╢ ₈Mark-й₉

╩ ↕∑√⁹DGA ≢

│⁸ ☿fi♃

-EC)כ JRC) ≤ ⇔⁸Geel

ⱬꜟ◑כ ⌐ ╩ ╡ꜞ⸗

─≢♩כ ╩ ⇔ ⌂

╩♃כ♦ ⁸ ≢│ D- D

╩ ™√ ─

╩ ⌐ ╘√⁹↓╣╠ⱨ

☼כ▼ ─ ╩ ⁸

─ ≤ ∆╢√╘

⌐⁸EC/JRC≤ ≢꞉כ◒◦

ꜛ♇ⱪ╩ ⇔√⁹╕√⁸LDNS

╩ ™√ NRTA ─ ≢

│⁸ ⇔√ ─ ╩

2021- 214537 ⇔⁸

⌐≈™≡╙ ╩ ∫

√⁹↕╠⌐⁸INMM/ESARDA

≢ Best Poster 

Award⁸ ⌐

≡⁸ ⌐ ┌╣╢⌂

≥⁸ ╩ ⅝ↄ ⅎ╢⁸ ⌐

⌂ ╩ ╘√⁹ 

 

2  

ה ─√╘─

┘ ⱪ꜡☿☻ ⌐≈

⇔≡™√∞⅝√™⁹ 

ủ ה ☿◐ꜙꜞ♥▫

─ ╡ ╖│⁸ ┼

─ ≤ ⌐⁸ ⅜

⌐ ∆╢ ╩ ⌐

∆ ≢ ⌂ ╡ ╖⅜

≢⅝≡™╢⁹ ⌐⅔™≡

╙ ⅛╠ ™ ╩

↑≡⅔╡⁸ ה ☿◐

ꜙꜞ♥▫─ ⌐ ⇔≡

™╢↓≤╩ ⇔√⁹ 

ủ ⌂ ╡ ╖─ ≢⁸

╩ ╘ ⌐

╩ ⇔≡™╢⁹ ─

ה ⌐≈™≡│⁸

≤─ ╩ ∂≡⁸

™ ╩ ⇔≡

╩ ⇔≡™╢↓≤│⁸

ↄ ≢⅝╢⁹ 

ủ ╟╡⁸

₈

≢ ↕╣╢═

⅝ ≤│ ⅛₉

─ ⌐ ⇔≡

╩ ∆╢⌂≥⁸ ™꜠

ⱬꜟ─ ╩⇔≡™╢↓≤

⅜ ╘╠╣╢⁹╕√⁸IAEA≤

⇔√ ─

⌐≈™≡╙ ™ ╩
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)  

ה 30 ⅛╠ ⇔√₈ ─√╘─ ≤ ⱪ꜡☿☻⌐ ∆╢ ₉⌐⅔™≡⁸↓╣╕

≢⌐ ╩ ⇔√ ▪ⱨꜞ◌⁸ꜞⱦ▪⁸ ─ ⅛ ⌐ ⇔≡⁸ │ ה ─

⁸ ─ ⁸ ─ ה ה ▬fi☿fi♥▫Ⱪ ─ ≢ ╩ ™⁸↓─ ╩

─ ─ JAEA- Review⌐ ╡╕≤╘⁸ ↄ ─ ╩ ╘√⁹ ⁸ ⱪ꜡☿☻

⌐≈™≡⁸ ╩ ⌐ ∆╢√╘⌐ ≤ ⅎ╠╣╢⁸ ─ ה ⁸ ⁸ ┘∕

─ ─ ┘ ─ ╩ ⇔√⁹ 

╠╣↓⁸⅔⌂ה ─ ⌐ √╡⁸ ⅛╠ ↕╣╢ ╩

⁸12 20 ┘ 11 ⇔≡⁸ ⌐ ⇔√⁹ 

ה ה ☿◐ꜙꜞ♥▫⌐ ╢ ─ ה ╩ ™⁸ ╠╣√ ╩ ISCN♬ꜙכ♃꜠☼כ≢ 45

⇔⁸ ≤ ╩ ⇔√⁹ ─ ≤∕╣╩ ∆╢ ─ ⁸

─ ⌐ ╢ ┘ ─ ╩ ╡╕≤╘√₈ ₉╩ ⇔ 30

┘ 18 ⁸ ─ⱱכⱶⱭכ☺≢ ⇔√⁹↓╣╕≢─ ─ ≤⇔≡⁸

┘ ≢ ⇔( 10 ⁸ ≤─ ╩ ∫√⁹╕√⁸

⅛╠─ ⌐ ≠⅝⁸ ה ☿◐ꜙꜞ♥▫⌐ ╢ ╩ ∆╢≤≤╙⌐⁸∕─ ╩ 20

⇔√⁹⌂⅔⁸ ╟╡⁸₈ ( FMCT)≢ ↕╣╢═⅝

≤│ ⅛₉─ ⌐ ⇔≡⁸ ╩ ⇔√⁹ 

ה ┼ ─ ╩ ∆╢≤≤╙⌐⁸

⁸ ┼─ ╩ ∂≡⁸ ה ☿◐ꜙꜞ♥▫⌐

╢ ≤─ ה ╩ ⇔√⁹╕√⁸ ┘ ─ ( )≤⇔≡⁸ ─ ⅛╠

╩ ∫√⁹ 

 

 

ủ ה ☿◐ꜙꜞ♥▫ ─ ─ ⁸ ─ ┘☻◐ꜟ ─  

ה ◖꜡♫►▬ꜟ☻ ⌐╟╢ ─√╘⁸ ↑─ │◓fi♬כ꜠♩ ≢⅝⌂™ ⅜ ⇔≡

™╢⅜⁸ ⅛╠ ╡ ╪≢™╢○fiꜝ▬fi ◓fi♬כ꜠♩ ─ ה ⁸IAEA ≤─

╩ ה ↕∑≡™╢⁹ ≢─○fiꜝ▬fi♩꜠כ♬fi◓⌐≈™≡│ ≤⇔≡ ╩ ∫≡⅔╡⁸

│ ≤ ╦∑≡ ╟╡ ─ 14 ⇔⁸ ╙ 375 ≤ ╟╡ 90 ⇔√⁹

◖꜡♫►▬ꜟ☻ ─ ≢№∫≡╙ ╩ ⇔⁸ ▪fi◔כ♩ ⅛╠ 99%

™≡⁸↓╣╕≢─

─ ╩ JAEA- Review

≤⇔≡╕≤╘╢≤≤╙⌐⁸

≢ ⇔√⁹

╕√⁸ ╟

╡⁸₈

≢ ↕╣╢═⅝

≤│ ⅛₉─

⌐ ⇔≡⁸ ╩

⇔√⁹↕╠⌐⁸

⅛ ⅛╠─ ⌐ ⇔⁸

ה ☿◐ꜙꜞ♥▫⌐

╢ ╩ 20 ⇔√⁹↓╣

╠│⁸ ─ ─

⌐ ↑√ ⌐ ⌂

≤ ╘╠╣╢⁹ 

 

3  

ה ◖꜡♫►▬ꜟ☻ ⌐

╟╢ ⅜ ∆╢ ≢╙⁸

⌐ ♬כ꜠♩√⇔

fi◓ ─○fiꜝ▬fi ⌐ ⅝

⅝ ╡ ╖≈≈⁸ √⌂

IAEA ≤ ⇔≡ √⌂◖fi

♥fi♠ ╛ ⌂Ɫ▬Ⱪꜞ

♇♪ ╩ ⇔⁸╟╡

⌂ ╩

♬כ꜠♩╡╟⌐≥↓√⇔

fi◓ │ ─

≡™╢⁹ ⅝ ⅝ ☿◐

ꜙꜞ♥▫─ ╛

⌐⁸ ◦כ♄כꜞ╙⌐

♇ⱪ╩ ⇔≡™√∞⅝√

™⁹ 

ủ▪◒♥▫Ⱪ │20

⅛╠ ↕╣≡™╢

≢№╡⁸ ⁸⅛⌂╡

⇔√≤ ↑╠╣╢⅜⁸

╙∫≤ ⇔™ כ◦⌂

☼╩ ∆╢↓≤╩ ╖√

™⁹ 
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93% ≤™℮ ╘≡ ™ ╩ √⁹ISCN ⁸ ◓fi♬כ꜠♩─ ⌐ ╘√ ⁸

↓─╟℮⌂ ™ ⌐≈⌂⅜╡⁸∕─ ─ ⁸ ≤⇔≡│ IAEA ☿fi♃כ ⁸ ⌐

╟╢ IAEA ⱪ꜡◓ꜝⱶ(JASPAS)─ ♃☻◒ ⁸ASEAN◄Ⱡꜟ◑כ☿fi♃כ ACE ≤─

≤™℮ ╩ √⁹ 

ה │≡™≈⌐◓fi♬כ꜠♩↑ ⌂ ╩ ∂√ ⌐ ⅎ⁸∕─ ╩ ⌐ ⅎ╢↓

≤⁸ ⌐ ⅜ ↕╣√ ⌐│○fiꜝ▬fi♩꜠כ♬fi◓ ≢ ∫√ ╩ ⌐Ɫ▬Ⱪꜞ♇♪

⌐ ╡ ⅎ╢ ⌐ ⇔√↓≤≢ ⌐≈⌂⅜∫√⁹ 

ה ◓fi♬כ꜠♩ ┘ (SSAC) ╙◓fi♬כ꜠♩ ₁○fiꜝ▬fi ≤

⌂╡⁸DOE/NNSA╛ IAEA≤─ ה ⇔√ ─ ⁸ √⌂ ▪◒☿☻(Mock- CA) ⱦ♦○

╩ IAEA≤ ≢ ⇔ ⇔√ IAEA⅛╠╙ ─ ⅜№∫√⁹JRR- ⁸

₈ ₉≤™℮⁹ ≤ ⇔≡ SSAC♩꜠כ♬fi◓⌐⅔↑╢ ╩ ⇔≡ ⇔

√⁹ 

ה ─ ה ╩ ™√ ↑─ ☿◐ꜙꜞ♥▫ WINS≤─ ꞉כ◒◦ꜛ♇ⱪ⁸▪

☺▪ ⱨ◊כꜝⱶ FNCA ה▫♥ꜞꜙ◐☿ ⱪ꜡☺▼◒♩꞉כ◒◦ꜛ♇ⱪ╙○fiꜝ▬fi≢

₁ ─ ≤⌂╡⁸╟╡ ⌂ ╩ ⇔ ⇔√⁹ 

─╠╣↓ה │⁸ / INMM/EWARDA ⌐⅔™≡

─ ⁸ ─ ⁸ ⌐⅔™≡╙ ─ ╩ ⇔⁸℮∟ ⅜

╩ ⇔√⁹ ─ ♄▬Ᵽכ◦♥▫ ⱳ☻♃כ☿♇◦ꜛfi⌐⅔↑╢ ╛

⌐⅔™≡│ ╩ ⇔√⁹ 

ה NDA ─◓fi♬כ꜠♩ ≢─ ─√╘─◌ꜞ◐ꜙꜝⱶ ╩ ⇔⁸JRR- ╛ IAEA⁸

≤ ⇔√ ╩ ⇔√⁹╕√⁸JRR- ─Ᵽכ▪♠ꜟꜗ♅כ ⌐ ⇔≡│ ╩ ⌐

∫≡ ⇔√⁹ 

ה ↑ ┘ ☿◐ꜙꜞ♥▫ ⌐≈™≡│ /○fiꜝ▬fi─ ₁⌂Ɫ▬Ⱪꜞ♇♪

╩ ─ ⌐☼כ♬╛ ∂≡ ⇔⁸ ◖꜡♫►▬ꜟ☻ ⌐№∫≡╙ ─№╢

╩ ⇔√⁹ 

 

ủ ─  

ה ⇔≡™√ ASEAN+─ ≈─○fiꜝ▬fi SOME ꜠ⱬꜟ ⁸ESF ◄Ⱡꜟ◑כ☿◐ꜙꜞ

♥▫ⱨ◊כꜝⱶ ⌐ ⇔≡ ASEAN┼─ ≤ ─ ⌐≈™≡ ╩ ∫√ ⁹ ⁸ASEAN

14 ⁸ │90 ─375

⁸ ▪fi◔כ♩⌐╟╢

│ ⱳ▬fi♩ ─

99% 93%≤ ╘≡ ⅛

∫√⁹ ◖꜡♫►▬ꜟ☻

─ ≢№∫≡╙

─ ╩ ⇔≡

™ ╩ √ ⌐⁸ⱳ☻♩◖꜡

♫ ⌐ ↑≡⁸╟╡ ה

⌂Ɫ▬Ⱪꜞ♇♪ ♩

─◓fi♬כ꜠ ⇔╩ √↓

≤│⁸ ⌐ ⌂ ≤ ⅎ

╢⁹ 

ה ─ IAEA⌐ ∆╢ ☿◐ꜙ

ꜞ♥▫ ─ ⅛╠⁸IAEA

☿fi♃כ ╩ ↑√╒

⅛⁸ASEAN◄Ⱡꜟ◑כ

2021- 2025 ╩ ∆

╢√╘⌐ ASEAN◄Ⱡꜟ◑כ☿

fi♃כ(ACE)≤─ ╩

⇔⁸ ⌐╟╢ IAEA

ⱪ꜡◓ꜝⱶ⌐⅔™

≡ ♃☻◒ ╩ ⇔√

↓≤╙ ⌐ ⌂ ≤ ⅎ

╢⁹ 

◓fi♬כ꜠♩fiꜝ▬fi○ה

⌐≈™≡ ⌐⅔↑╢

⁸ ⁸

⌐⅔↑╢ ╩
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◄Ⱡꜟ◑כ☿fi♃כ ACE ≤ ┼≤≈⌂→╢↓≤⅜≢⅝√⁹ 

ה ⌐│⌂⅛∫√⅜↓╣╕≢─ ISCN─ ┼─ ⅛╠⁸ ─ ⌂꞉כ◒◦ꜛ♇ⱪ ┼─ ┼

™╩ ↑≡ ┼─ ╩ ∂≡ ⇔≡ 13 ─ⱪ꜠♀fi☻─ ⅜≢⅝√⁹ 

ᵑ ▪☺▪⌐ ∆╢ ┼─ ™ ⅛╠⁸◦fi●ⱳכꜟ─♫fiꜘfi ⅛╠₈▪☺▪

⌐⅔↑╢ ☿◐ꜙꜞ♥▫●Ᵽ♫fi☻ ┼─ ₉≤ ∆╢ ┼─ ╩ ↑≡ ⁸

○fiꜝ▬fi☿Ⱶ♫כ⌐ⱤⱠꜞ☻♩≤⇔≡ ⇔√ ⁹ 

ᵒ ⅛╠─ ≢ EMWG ┘ ⌐ ⅔™≡○fiꜝ▬

fi♩꜠כ♬fi◓ ─ ─ ╩ ⇔⁸ ⌂ ─ ⌐ ⅜ ═╠╣√⁹ 

ᵓ ISCN─ ☿◐ꜙꜞ♥▫ ─ ™ ⅜ ╘╠╣ IAEA ☿◐ꜙꜞ♥▫ ⱦ☻(INNServ)כ◘

꞉כ◒◦ꜛ♇ⱪ⌐ ↕╣≡ ⁸ Ⱶ♇◦ꜛfi ╩ ↑√⁹ 

ᵔ IAEA ☿◐ꜙꜞ♥▫ ⌐ ∆╢ ⁸◘▬Ᵽכ☼♪ꜟⱨ ☿◐ꜙꜞ♥▫ ☿fi♃כ

┘⌐ ☿◐ꜙꜞ♥▫ ☿fi♃כ ┘ כ♃fi◓☿fi♬כ꜠♩▫♥ꜞꜙ◐☿ ⌐ ∆╢

IAEA ─ ⌐ ⇔≡ ⇔√ ⁹ 

ᵕ ☿◐ꜙꜞ♥▫▪☺▪ ARTSS◦ꜞכ☼╩ DOE/NNSA≤ ⇔√ ⁸ ⌐ⱤⱠꜞ☻♩

⇔ ⇔√ ⁹ 

IAEAה כ♃fi◓☿fi♬כ꜠♩▫♥ꜞꜙ◐☿ Ⱡ♇♩꞉כ◒ ₈NSSC₉≤™℮⁹ ─ A

≤⇔≡ ○fiꜝ▬fi ⌐ ⇔√ ⁹ B ┘ C─ⱷfiⱣכ≤⇔≡○fiꜝ▬fi ⌐ ⇔⁸

⅛╠ ╕≢─ ⌐ ⇔√ )⁹ 

DOE/NNSA╟╡○fiꜝ▬fiה ⌐◓fi♬כ꜠♩ ▪⸗fi☻ꜞⱣ꜠כ꜡ ⁸

NDA◖כ☻⌐ ꜡☻▪ꜝ⸗☻ ─ ╩ ↑╢↓≤≢ DOE/NNSA≤─ ╩

⌐ ≢⅝√⁹ 

─≥DOE/NNSAה ▬ⱬfi♩ ⁸꞉◦fi♩fi꞉כ◒◦ꜛ♇ⱪ ⁸ISCN▬ⱬfi♩┼─

IAEA 20 ⁸DOE/NNSA ⁸INSA ⁸☻►▼כ♦fi ⁸▪ꜟ♀fi♅fi ⁸DOE/NNSA◖כ☻

┼─ ISCN ╩ ∂≡⁸ ╠╣√ ─ ╩ ≤─ ≢ ℮↓≤⌐╟∫≡ ⌐

╩ ⇔√⁹ 

 

ủ ≤─  

ה ⌐ ⌐◓fi♬כ꜠♩╢∆ ⇔≡ │ 99.6% 117 ⁸ 100% ≤ ╘≡ ⅛

∫√⁹ 

⇔⁸℮∟ ⅜ ╩

⇔√╒⅛⁸

╩ ⇔√⌂≥⁸

╩ ⅎ╢ ⌂ ╩ ╘

√⁹ 

 

4 CTBT

⌐ ╢ ┼─  

CTBTה ⁸

┘ ─ ⌂

╩ ⇔√⁹╕√ NDC─

╩ ℮≤≤╙⌐

⌐ ╢ ─

≤⇔≡◦☻♥ⱶ╩ ⇔⁸

⸗♦ꜟ ─ ╩

∫√⁹ 

ה │⁸25 ─

╩ ™ CTBTO┼

⇔√⁹╕√⁸ 16

─ PTE2021

≢⁸CTBTO╟╡ ─ A

╩ √⁹ 

ה ┘╗≈ ≢ ─

CTBTO ≤─ ●☻

ⱪ꜡☺▼◒♩│⁸

╩ ╟╡ ⇔

≡ ╕≢ ⇔⁸↓

╣╕≢─ ⅜ ↕╣⁸↕╠

⌐ ╕≢─
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ה ─ ⅛╠─ ⌐ ∂≡⁸ ☿◐ꜙꜞ♥▫ ○fiꜝ▬fi⁸ ╩ 10 ⇔⁸

638 ─ ╩ √⁹ ☿◐ꜙꜞ♥▫ │ ISCN─♩꜠כ♬fi◓─ ⌐○fiꜝ▬fi╩ ⇔√

Ɫ▬Ⱪꜞ♇♪ ╙ ╘≡ ∆╢↓≤≢ ⅛╠─ ╩ ↕∑╢↓≤⅜≢⅝√ ╟╡

╙ ⁸ ⁸ ⁸251 ⁸∕╣∙╣ ⇔√⁹⁹ 

ה ≤─ ╩ ∂√ ─ ╩ ↑≡ (PP) ╩◓fi♬כ꜠♩─ ⇔√╒⅛⁸

╩ ∆╢↓≤⌐╟╡↕╠⌐ ◓fi♬כ꜠♩⌂√ ─ ╩≈↑√⁹ 

ה ≤─ ⌐ ╘⁸ │ ⅛╠─ ⌐ ≠⅝⁸ √⌐ ╩ ⇔√⁹

─ ╩ ⇔√₈ ─ 2021₉╩ √⌐ ⇔⁸↕╠⌐ ⱨ◊כꜝⱶ ☿♇◦ꜛfi≤ ≠↑

╢↓≤⌐╟╡⁸ ⌐⅔↑╢ ─ ╩ ∆╢≤≤╙⌐ ┼─ ─ ╩ ⇔√⁹ 

 

ủ ♩꜠כ♬fi◓ ─  

▫♥ꜞ▪ꜞꜟꜗ♅כⱣה VR ◦☻♥ⱶ─ Ᵽכ◘ ⌐ ℮◖fi♥fi♠─ ╩ ⁸ √⌐

◖fi♥fi♠╩ ⇔√⁹ 

ה ⱨ▫כꜟ♪⌐≡ ◌ⱷꜝ ITV ╩Ᵽכ◘ ⁸♠▬fi꜠כ◙כ☿fi◘כ ┘ ☿fi

╩כ◘ √⌐ ⇔√⁹ 

ה ─ ⌐⌂⅛∫√⅜₈ ─√╘─ ₉≤⇔≡ ♩▬꜠╩ ⇔⁸ ╩ ⇔√⁹ 

CTBT ⌐ ╢ ┼─  

─ ╩ ⇔≡⁸CTBT ┘ ⌐ ∆╢↓≤≢⁸ ─⌂™ ─ ⌐ ↑√ ─

⌐ ⇔√⁹ 

ủ CTBT ─  

CTBTה ⁸ ┘ ─ ⌂ ╩ ⇔⁸CTBTO⌐ ─

ה ┘ ( )⁸ ↔≤ ╩ ⇔√⁹ 

ה ─ ┘ ─ ●☻ ♃כ♦─ │ 99%≢ ⌂ ╩ ℮

↓≤⅜≢⅝√⁹ ─ ♃כ♦─≢ │◕ꜟⱴ♬►ⱶ ─ ⌐╟╢ ─√

╘ ─ 95%⌐ ⅛⌂⅛∫√⅜⁸ ◖꜡♫►▬ꜟ☻ ─ ≢ⱷכ◌ ─ ⌐╟╢ ⅜

≢⅝⌂™ ⁸CTBTO≤ ⇔≡ ─ ⅜ ╩ ⇔√⁹∕─ │ ↄ ∆╢↓≤⅜

≢⅝√⁹ 

ה │⁸25 ─ ╩ ™ CTBTO┼ ⇔√⁹╕√⁸ 16 ─

PTE2021 ≢⁸CTBTO╟╡ ─ A ╩ √⁹ 

⅜ ⇔ ─

⌐ ↑≡ ─ ⌐

⅝ↄ ∆╢≤≤╙⌐

CTBTO⌐ ⇔≡╙ ∆╢↓

≤⅜≢⅝√⁹╕√⁸ ╩

2021

≢ ⇔√⁹ 

 

5 ה  

12ה ⌐₈ ┘ ☿◐

ꜙꜞ♥▫⌐ ╢ ⱨ◊כꜝ

ⱶ₉╩ ⇔⁸₈ⱳ☻♩◖꜡♫

─ ה ☿◐ꜙꜞ♥

ⱴ⌐⁸כ♥╩₉▫ ◖꜡♫►

▬ꜟ☻ ─Ɽfi♦Ⱶ♇◒

≢≥─╟℮⌂ ⌐ ⇔

≥℮ ⇔≡⅝√─⅛╩

⇔⁸ ┘↓─╟℮⌂ ╩ ⅎ

√≤⅝⌐╙⁸꜠ ☺ꜞ◄fi♩≢

ה ⌂ ╩ ≢⅝╢╟

℮⁸ ╩ ⇔ ₁│

╩⇔≡™ↄ═⅝⅛⌐≈™≡

∆╢≤≤╙⌐⁸↓─╟℮⌂

╩ ⅎ╢ ─ ⌐≈™

≡╙ ∑≡ ╩ ∫√ ○fi

ꜝ▬fi ⁸ 210 ⁹ 

ה ה ☿◐ꜙꜞ♥▫⌐

╢ ╛₈ ♥꜡ꜞ☼ⱶ

⌐ Ᵽכ꜡◓─╘√╢∆ הꜟ
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ủ ⌐ ╢  

CTBTה ⌐ ⇔ כ♃fi☿♃כ♦ ₈NDC₉≤™℮⁹ ╩ ∆╢≤≤╙⌐⁸

╩ ⇔≡ ┘ ─ ה ⌐ ╘√⁹╕√⁸ ─

─ ─ ⌐ ⇔≡⁸ ─ CTBT ╩♃כ♦─ ⇔⁸ ┼ ⇔√⁹ 

≢NDCה ⇔≡™╢◦☻♥ⱶ─ ☻כꜞ┘ ─ ⌐ ™⁸╟╡ ⌂ ─ ⌐ ∆╢√

╘⁸ ↄ─ ╩ ∆╢ ⌂ ⸗♦ꜟ╩ ⌂◦☻♥ⱶ⌐ ⇔√⁹ ◦☻♥ⱶ⌐ ⇔

≡™⌂™ ≢─ ≢⁸ ◦☻♥ⱶ╟╡ - ≢№╢↓≤╩ ⇔√⁹ 

ה ⁸ ─ ╩ ⇔√ ╛⁸ / ─ ⌐≈™≡

2021 ≢ ⇔√⁹╕√⁸CTBTO─ ⌐╟╡⁸The CTBT Science and Technology 

2021 Conference⌐≡⁸◖꜡♫ ≢─ ─ ⌐≈™≡ ⇔√⁹ 

 

ủ CTBTO≤─ ●☻  

─≥CTBTOה ●☻ ⱪ꜡☺▼◒♩│⁸ 30 ⅛╠ ⇔√ ┘╗≈ ≢─ ╩

⇔≡ ⇔√⁹ 

≈╗ה ≢│ ⌐ ╩ ⇔√⁹ ≢│ⱪ꜡☿☻○כⱩfi─ ⌐╟╡ 10 ⅛╠ ⅜ ™

≡™╢⅜⁸CTBTO ┘ⱷכ◌≤ ⇔≡ ─ ╩ ™⁸ ─╕╪ ─ ⌐

╩ ℮⁹ 

ה ┘ ┼─ ─ ⌐≈™≡⁸ ╩ ™⁸ ╩ ∫√⁹ 

╠⅛CTBTOה ≈╗ה ⌐⅔↑╢ ─ ⅜№╡⁸ ≤ ⇔≡ ─ ╩

╢≤≤╙⌐⁸╗≈ ─ ●☻ ─ ⌐≈™≡ ≤ ⌐ ╩ ™ ⅜ ╘╠╣

√⁹╕√ ≤ CTBTO≤─ ╩ ⇔√⁹↓╣╠ ⌐ ↑√ ─ ⌐╟╡⁸ ─

⌐ ↑√ ─ ⌐ ∆╢≤≤╙⌐ CTBTO⌐ ⇔≡╙ ∆╢↓≤⅜≢⅝√⁹ 

 

ה ( ─√╘─  

ủ ╩ ╘╢ ≢ ⌂ ה ☿◐ꜙꜞ♥▫⌐≈™≡─ ⌐ ╘╢≤≤╙⌐⁸

⌂ ה ☿◐ꜙꜞ♥▫ ─ ─√╘⁸ ─ ╩ ╘√⁹ 

ה ה ☿◐ꜙꜞ♥▫⌐ ∆╢ ─√╘─ ╩ ה ∆╢≤≤╙⌐⁸ ─ ה ☿

◐ꜙꜞ♥▫⌐ ╢ ╩ ⇔ ⇔√ⱷכꜟⱴ●☺fi₈ISCN♬ꜙ₉כ♃꜠☼כ╩ ⇔√⁹ 

▬♬◦▪♥▫Ⱪ GICNT₉₈

Ɽכ♫♩כ◦♇

ⱪ(IPNDV)₉₈

ESARDA)₉⌂≥┼─

╛⁸IAEA ┼─

╛ ≢ ⇔√⁹╕

√⁸ ⅜ ☿◐ꜙꜞ

♥▫─ ≤⇔≡ IAEA

☿◐ꜙꜞ♥▫ ☻ⱦכ◘

─Ⱶ♇◦ꜛfi ⌐ ┌╣⁸

Ⱶ♇◦ꜛfi╩ ∂≡

⌂ ☿◐ꜙꜞ♥▫ ⌐

╟╡ ⌂ ╩ ℮↓≤

≤⌂∫√⁹ 

 

─╟℮⌐⁸IAEA ─

╛ ─ ה ☿◐ꜙꜞ

♥▫ ⌐⅔↑╢ ⁸ ⅜

─ ─ ≤ ⁸▪☺▪

╩ ≤⇔√ ⌐ ∆╢

╩ ⇔⁸₈ ─

₉⌐ ╡ ╪∞⁹∕─ ⁸

╩ ⅝ↄ ⅎ╢ ╩

→╢≤≤╙⌐⁸

⌐⅔™≡

⁸ ≡╩

∆╢⌂≥ ⌐ ⌂

╩ ⇔√⁹ ╩ ⌐

⇔⁸ ╩₈ ₉≤⇔√⁹ 
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ₒ ⌐ ∆

─₉כ♃꜠☼כꜙ♬₈ISCNה │⁸ ⁸ │ 710 ≢№∫√⁹ ⌂ ╩

⇔⁸ ה ⇔√ ─╒⅛⁸ ꞉כ◒◦ꜛ♇ⱪ ─ ISCNⱷfiⱣכ─ ⁸ ה ☿

◐ꜙꜞ♥▫⌐ ⇔≡ ISCN≢ ⇔≡™╢ ─ ╩ ⇔√⁹ 

12ה ⌐₈ ┘ ☿◐ꜙꜞ♥▫⌐ ╢ ⱨ◊כꜝⱶ₉╩ ⇔⁸₈ⱳ☻♩◖꜡♫ ─ ה

ⱴ⌐⁸כ♥╩₉▫♥ꜞꜙ◐☿ ◖꜡♫►▬ꜟ☻─Ɽfi♦Ⱶ♇◒ ≢≥─╟℮⌂ ⌐ ⇔≥℮ ⇔≡⅝

√─⅛╩ ⇔⁸ ┘↓─╟℮⌂ ╩ ⅎ√≤⅝⌐╙⁸꜠ ☺ꜞ◄fi♩≢ ה ⌂ ╩ ≢⅝╢╟℮⁸

╩ ⇔ ₁│ ╩⇔≡™ↄ═⅝⅛⌐≈™≡ ∆╢≤≤╙⌐⁸↓─╟℮⌂ ╩ ⅎ╢ ─

⌐≈™≡╙ ∑≡ ╩ ∫√ ○fiꜝ▬fi ⁸ 210 ⁹ 

ה ⱨ◊כꜝⱶ─ ≤⇔≡ ☿♇◦ꜛfi╩ ⇔⁸ ╩ ┬ ─ ⅜ⱤⱠꜞ☻♩≤

⇔≡⁸ ⌐╦√╢◖꜡♫ ⌐╟╡≥╪⌂ ╩ ↑⁸∕─ ≢ ┘╩ ↑⌂⅜╠ⱳ☻♩◖꜡♫ ⌐ ↑√

ה ☿◐ꜙꜞ♥▫─▪◌♦Ⱶ▪⌐⅔↑╢ ─ ╡ ⌐≈™≡ ⇔⁸∕─ ╩ ⱨ◊כꜝⱶ≢

⇔√ ○fiꜝ▬fi ⁸ 59 ⁹ 

ⱴⱱ☻⁸≡™≈⌐☺כⱶⱭכⱱה ⅛╠╙ ╩ꜟ▪כꜙ♬ꜞ℮╟™∆╛⇔ ∫√⁹ 

 

ủ ≤⇔≡⁸ ┼─ ⁸IAEA ≤─ ┘ ₈JASPAS₉≤™℮⁹ ╩ ℮

↓≤≤⇔⁸ ─ ╩ ⇔√⁹ 

⅜IAEAה ∆╢ כ♃fi◓☿fi♬כ꜠♩▫♥ꜞꜙ◐☿ ⁸ ⁸ ☿◐ꜙꜞ♥▫ ◘

☻ⱦכ ┘ ─ Safeguards by Design ⌐⅛⅛╢ IAEA ⌐ ⇔⁸IAEA─ ┼─

≤⇔≡─ ╩ ∫√⁹ 

NSSCה ⌐ ⇔⁸ A─ ≤⇔≡ ≤⌂∫√ ─ ╩ ╘ ─ 2021- 2022

╩╕≤╘√⁹ B⁸C⌐╙ ⇔⁸ ♃☻◒  ⁹√∫⌂≥≥↓╢∆♪כꜞ≢

─≥IAEAה JASPAS ╩ ⇔√⁹ 

◒♇ꜝ♩ꜟ◌♬◒♥IPNDVה ⁸ ⌐ ⇔⁸ⱷfiⱣכ≤⇔≡ ⇔√⁹ 

ה ─◦fi◒♃fi◒ NTI⅜ ∆╢ ⌐ ╢꞉כ◒◦ꜛ♇ⱪ⌐ⱤⱠꜞ☻♩≤⇔≡ ⇔√⁹ 

Asia Pacific Safeguard Networkה APSN)꞉ ≡⇔≥♩☻ꜞⱪ⌐ⱤⱠ♇ꜛ◦◒כ ⇔√⁹ 

FNCAה ה▫♥ꜞꜙ◐☿ ⱪ꜡☺▼◒♩─ ╩כ♄כꜞ─ ISCN─ ⅜ ╘⁸꞉ ╩ⱪ♇ꜛ◦◒כ ISCN

⅜ ≤⌂╡○fiꜝ▬fi ⇔√⁹ 

 

ₒ ⌐ ∆╢ ⁸ ₓ 

 

 ⌐≈™≡│⁸

╩ ∂≡ ╩ ∆╢≤

≤╙⌐⁸ ╛ ⅛╠

⌐☼כ♬─ ⇔√ ≢

─ ≤ ה

☿◐ꜙꜞ♥▫─ ⌐ ∆

╢⌂≥⁸ ⌐ ⌂ ╩ ↄ

⇔√⁹╕√⁸ ⌐╙

⌐ ™ ╩ √⁹ ╩

⌐ ⇔⁸ ╩₈ ₉≤⇔

√⁹ 

 

ₒ ≤ ₓ 

─ ⌂ ה

⌐ ∆╢√╘⁸

╩☼כ♬─╠⅛ ⌐ ⇔≡

⌐ ↕∑⁸ ⌐

≈™≡ ╛ ╩

⇔≡ ╩ ∆╢≤

≤╙⌐⁸ ─ ╩

ה ↕∑╢ ⅜№╢⁹

┘ ─

─ ≤─ ≤

╩ ╢√╘⁸ ◦fiⱳ

☺►ⱶ ╩ ⇔⁸ ⁸

⁸ ≤─ ─ ⁸

╩ ╘⁸╕√⁸ ⌂ ה

─ ─ ⁸ ─
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╢ ⁸

ₓ 

 

 

 

ủ ☿fi♃כ  

₈ ₉⌐≈™≡⁸ ≢ ↕╣╢ ה ⌐

⅔™≡ ╩ ↑⁸S ╩ ↑√⁹ ≤⇔≡⁸₈ │™∏╣╙ №╢™│ ─

™╙─≢№╢⁹₉ ┘₈ ↄ─ ⁸ⱪ꜠☻ꜞꜞכ☻ ╩ ∆╢≤≤╙⌐⁸ ─ ⌂

╙ ↄ ╠╣≡™╢↓≤⅛╠⁸a ─ ₑ⌐ ↑≡ ⌂ ─ ╛ ⌂ ─ ─

⅜ ╘╠╣╢⁹₉≤ ↕╣√⁹╕√⁸₈♦☺♃ꜟ♠▬fi ╛ ♪כ◖ ⅜ ⌐ ╦╣≡™╢⅜⁸

⅜ ⇔⌂™╟℮⁸ⱪ꜡☺▼◒♩─ ╛ ≥☼כ♬ ≤⌂∫≡ ⅜ ╗↓≤╩ ∆

╢⁹₉≤─ ╩ ↑√⁹ ╩ ↑≡⁸ ⅝ ⅝⁸ ⅜ ⇔⌂™╟℮ ─

╩ ∆╢≤≤╙⌐⁸ ⌐ ↑≡ ─ ⌐≈™≡ ╩ ℮⁹ 

 

ủ ה ☿◐ꜙꜞ♥▫ ☿fi♃כ  

ISCN─ ⌐ ∆╢ ┘ ™ ⅛╠─ ⁸ ─ ⇔√ ╛ ≤─ ה

╩ ╢↓≤╩ ≤⇔≡⁸ ─ ≤⇔≡ ⱨ◊כꜝⱶ╩ ⇔≡™╢⁹

⌐⅔™≡│⁸ISCN─ ⁸CTBT⌐ ∆╢ ─ ≤ ─ ⁸

⌐⅔↑╢ ≤ ⌐ ↑≡ ╩ ™√⁹ 

 

─ ה ╩ ™⁸

☿◐ꜙꜞ♥▫ ⌐ ↑√

╛ ⌐ ⇔≡™ↄ⁹

⌐≈™≡│

─ ⁸ ⌐

ⱨ▫כꜟ♪ ─ ┘

ⱳ☻♩◖꜡♫ ⌐ ↑√

─ ⅜ ≢№╢⁹ 

 ₐ ─ⱴⱠ☺ⱷfi

♩⌐ ╢ ┼

─ ₑ 

ₒ ⱥ▪ꜞfi◓ₓ 

₈ה ⱥ▪ꜞfi

◓₉⌐⅔↑╢

⌐≈™≡ ⌂

╩ ∫√⅛⁹ 

ⱥ▪ꜞfi◓  

ה ╙ ─

─ ╩

ₐ ─ⱴⱠ☺ⱷfi♩⌐ ╢ ┼─ ₑ 

 

 

ₒ ⱥ▪ꜞfi◓ₓ 

 

 

 

 

ⱥ▪ꜞfi◓  

 

ה ─≥♄ꜟⱱ◒כ♥☻╡╟ ╩ ╘⁸∕─ ⌐⅔™≡ ה☼כ♬─ ─ ─╖

⌂╠∏ ⌐ ─☼כ◦╢∆ ╙ ∫√⁹╕√⁸ ↑≢ ⌐

  



105 

 

⇔≡™╢≤™℮↓

≤╩⁸ ─ ⌐╙∫

≤ ⇔≡™ↄ═

⅝⁹ 

 

ⱥ▪ꜞfi◓  

─ISCNה ╖│⁸▬fi

⌂ꜟ♫ꜛ◦♫כ♃

⅜≢⅝≡™╢

≢ ─ ≢№╢

⅜⁸ ╖│

ⱳ☻♩⅜ ≢⅝⌂

™↓≤⁹ ≤

⇔≡⁸ⱳ☻♩

⌐ ↑ ╩ ↄ↓

≤⁹ 

ה ⌐≈™≡

│⁸ ה ☿◐ꜙꜞ

♥▫ ≤─

╩⇔∫⅛╡ ℮↓

≤⁹ 

 

 

ₐ ⅛╠─

┼─ ₑ 

ₒ

ₓ 

≡™⅔⌐JAEAה

╩ ⇔⁸ ─ ╙ ≡⇔≥כⱷfiⱣכ◐─ ⇔≡⅔╡⁸ ≤

⇔≡ ─꞉כ◒◦ꜛ♇ⱪ╩ ⇔⁸ ─ ⌐≈™≡▪Ⱨכꜟ╙ ∫√⁹ ≤╙⁸

≤ ⌐ ⇔≡ ⌐♄ꜟⱱ◒כ♥☻ ∆╢ ╩ ⌐ ∫≡™ↄ≤≤╙⌐⁸꞉כ◒◦ꜛ♇ⱪ

╛ⱪ꜠☻ ─ ╙ ⇔⁸ ⌐ ⇔ ╩ ⇔≡™ↄ⁹ 

 

ⱥ▪ꜞfi◓  

 

IAEAה ⌐ ⁸CTBTO כ♃fi☿♃כ♦ ⌐ CFE ╩ ⌐ ⇔√⁹ ≤ ⇔

─ ─ ─ ⇔╩ ™⁸ ה ╩ √⁹ ≢─ ⌐ ∆╢

⌐ ⇔≡│ ≤ ⇔₈ ₉╩ ⇔≡ ─ ≤ ⌐ ─

╩ ∫√⁹ 

 

 

 

 

 

 

ה ה ☿◐ꜙꜞ♥▫ ⌐ ⇔≡ ⌐ ╩ ⇔⁸ ⁸ ☿◐ꜙꜞ♥▫

╩ ⇔⁸ ─ ╖╩ ⅛⇔√ √⌂ ─ ╩ ⇔√⁹ 

 

 

 

 

 

ₐ ⅛╠ ⅎ╠╣√ ┼─ ₑ 

 

ₒ ┼─ ₓ 

 

ה ─ ┼─ ╩ ⌐ ─╠⅛◙כꜚ⁸⇔ ⌂ ה ☼כ♬ה ╩ ⌐ⱨ
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⅜♪כ◖⌂ ↕╣

≡™╢↓≤│ ≢

⅝╢⅜⁸JAEA─

│♪כ◖√⇔

⌂ ⌐⇔⅛

╦╣⌂™↓≤⅜

≢№╡⁸ ⌐╙

ↄ ∫≡╙╠ⅎ╢

╟℮⌂ ⅜ ≢

№╢⁹ 

ה ─

─√╘─ ⌐

≈™≡│™∏╣╙

─ ─ ≤

↑╠╣╢√╘⁸

╩☼כ♬─

⇔√ ⱴכ♥⌂√

≢─ ⌐╙ ∆

═⅝≢№╢⁹ 

ה ─√╘─

⌐≈™≡│ ╣

√ ⅜ ⅜∫≡™

╢√╘⁸↓─ ⌐

╟╡ ⅜≥╣∞

↑ ⇔√⅛╙ ╦

∑≡ ⇔≡™ↄ↓

≤⅜ ╕⇔™⁹ 

Ᵽ♇◒↕∑≡™ↄ↓≤⌐╟╡⁸♪כ▫ ⌐☼כ♬ ⇔√ ↄ ∫≡╙╠ⅎ╢╟℮⌂◖כ♪╩ ╡ →≡™

ↄ⁹ 

 

 

 

 

 

 

 

 

ה ☿fi♃כ ┘ ─ ⌐ ∆╢ ה ╩

⇔√ ≢⁸ ╛ⱷכ◌≤ ╩ ™⁸ ─ ╛ ─☼כ♬ ╩ ╘≡™╢⁹ ⁸

⁸ ⁸☻כ♁ꜞ ☼כ♬√⇔ ╩ ⇔≡⁸ ⌐ ⇔√⁹ 

 

 

 

 

 

 

ה ⅝ ⅝ ─ ╩ ⇔≡ ∆╢≤≤╙⌐⁸ ┘ ≤╙ ╩ ∫≡ ꜞ☻◒

─ ⌐╟╢ ⌂ ─ ╩ ∫≡™ↄ⁹ 
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∕─  

≤ ─ ─ │⁸ ╟╡─ ⌐╟╢ ≢№╢⁹⁹ 
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   ─ ∕─ ─ ─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No.  ─ ≤  

∆╢ ה   

 ▬ⱡⱬכ◦ꜛfi─ ⌂ ─  

 ╩ ⅎ╢ ─  

 ⌐ ↑√ ─ ≤ ה

┼─  

 ⌂ ─  

⌐ ╢

⌂≥  

ủ 23  

ủ 28  

ủ fiꜛ◦כⱡⱬ▬ה  

ủ ◄Ⱡꜟ◑כ 26  

ủ ◄Ⱡꜟ◑כ 30  

ủ ◄Ⱡꜟ◑כ 10  

ủ ─ ─ ⌐ ∆╢  

ủ 17  

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 

꜠ⱦꜙכ  

 0230⁸0289⁸0315 

 

⌂  ♃כ♦

 ᵑ ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

   27

 28

 

29

 

30

 

 

  

 27

 

28

 

29

 

30

 

   

 

J- PARC

 

263  92  
280

 

414

 

442

 

421

 

362

 

398

 
 

37,327,437 30,141,459 34,337,906 35,219,068 32,557,089 28, 087, 604 28, 959, 566 

J- PARC⌐

⅔↑╢

⅛≈ ⌂

─

 

90  46  93  92  93  95  92  96  

 

39,109,021 31,841,868 33,768,713 35,724,525 33,424,594 
33, 020, 061

β  
30, 518, 426 

▪fi

╟⌐♩כ◔

╢

─  

80  95  
94

 
97  95  95  96  94  (

)  

42,530,626 32,860,723 32,548,470 32,212,834 29,387,965 30,240,424 29,659,791 

 β   ( )   ỏ454,465 ỏ74,080 603,342 ỏ218,447 ỏ283,124 ỏ171,715 ỏ79,747 
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( 15 )  β  

( 12

)  

( )

 

   (

)  

 

50 β  

( 385 )  

52  
β  

( 392 )  

62( 3

3)  

69( 57)

 
131  137  116  

469

 

◖

☻♩

 

    43,035,176 40,253,782 31,240,941 

 

40 β  

( 337 )  

44  
β  

( 296

)  

45

 

58

 

117

 

146

 

108

 

480

 

◘

☻ⱦכ

◖

☻♩(

)  

47,778,013 26,083,019 34,917,846 32,613,119    

 

650 β  

( 5145 )  

787
β  

( 5439

)  

716(

730)

 

845( 1,

800)

 

2,522

 

1,863

 

1,920

 

9,111

  
768 569 557 559 508 502 489 

┼─

ה

 

β  

( 112 )  

 
β  

( 85 )  

19( 3

8)  

35( 64)

 
152  162  115  

143

 

        

⁸

ꜝ♩ה

Ⱪꜟ

 

4.6         

        

⌐⅔↑╢

 

0.6         
        

 

507 (

26 )  β  

( 708 (

26 ))  

443  
β  

( 764 )  

468

 
510  

470
β  

( 503

)  

465  
474 

 

471

 

        

Top10%

 

17 (

26 )  β  

( 26 (

26 ))  

30  
β  

( 40 )  

34

 
22  21  12  16   

        

 
13 β  

( 60 )  

23  
β  

( 46 )  

10

 
19  15  28  27  27  

        

 

18 β  

( 24 )  

16  
β  

( 24 )  

20

 
27  17  20  18  23  

        

J- PARC≢

─ ה

⌐⅔↑

╢  

19 (

26 )  
18  25  21  20  27  20  24  

        

ⱳ☻♪

◒╩ ╗

─

 

361 (

26 )  β  

( 403 )  

346  
β  

( 491 )  

401

 
381  449  461  

219 

 

337
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ⱳ☻♪

◒╩ ╗

 

1,330 (

26 )  

β  

( 1,332 )  

1,468
β  

( 1,471

)  

1,21

7  

1,110

 

1,482

 

1,252

 

1,371 

 

1191

 

        

⌐

╟╢

 

28 β  

( 33 )  

30  
β  

( 37 )  

40

 
41  21  33  28  28  

        

⌂≥─

 

(

26 )  β  

( (

26 ))  

 
β  

( )  

      

        

⅛

╠─ ┼

─  

Ί 

22  
β  

( 86 )  

17( 3

6)  

56( 63)

 
137  155  105  

144

 

        

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩ ⁹ 

β ⁸ ⁸ 27 ─ ─ ─ │⁸  ┼─ ─ ╩ ╗ ≢№╢⁹ 28 │ ─ │ ╕╣≡™⌂™⁹ 

28 ⁸29 ─ ─ ─ │⁸ √⌐ ⌐ ↕╣√ ☿fi♃כ─ ≢№╢⁹ 

β 30 ─ ─ │⁸ ⅛╠ ⅛╠ ⌐ ⇔√₈( ) ●☻ ≤↓╣⌐╟╢ ─ ₉─ ╩ ╗ ≢№╢⁹ 

β ─ │⁸ ╟╡─ ⌐╟╢ ≢№╢⁹ 
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂ ─

⁸  

─ ה  
⌐╟╢  

⌂   

ₐ ⌂ ≤  e

 

ₒ ₓ 

ᵑ ╩ ≤⇔√

╩ ∫≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ─ ─

 

ה ⁸

⁸

─ ─

 

ꜟⱩꜝ♩ה ─

╕≢─

 

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ⸗

♬♃ꜞfi◓  

ה ⌐⅔↑╢

─ ≤  

 

ủ ╩ ≤⇔√ ╩ ∫≡™╢⅛⁹ 

─ ⌐ √╡⁸ ₈ ₉≤™℮⁹ ⁸ ☿fi♃⁸כ

☿fi♃⁸כ ☿fi♃כ ┘ J- PARC☿fi♃⁸≡™⅔⌐כ ⌐ Ɽ♩꜡כꜟ╩ ∆╢⌂≥♩ꜝⱩ

ꜟ ─ ─ ⁸ ─ ⁸ ─ ⌂≥─ ╩ ≤⇔√ ╩ ⇔√⁹ ⁸ ⁸

≤™℮₈ ≈─ ₉╩ ∆╢ ⌐╟╢ꜞ☻◒▪☿☻ⱷfi♩⁸ ◓fi▫♥כⱲ♇◒☻Ⱶꜟכ♠ה KYה

TBM ≢─ꜞ☻◒ ┘ ⁸ Ɽ♩꜡כꜟ⌂≥─ ⌐╟╡⁸ ⁸ ꜟⱩꜝ♩ה ─

⌐ ╘√⁹ ⌂ ⁸♩ꜝⱩꜟ ─ ╕≢─ ┘♩ꜝⱩꜟ ─ ╩ ⌐ ∆⁹╕√⁸

◖꜡♫►▬ꜟ☻ ≤⇔≡⁸ ─ ⌐ ∂√ ╩ ⇔√⁹ 

 

ủ ⁸ ꜟⱩꜝ♩ה ─ ─  

ה ≢│⁸ ╩ ≤⇔√ ─ ⌐ ⅎ≡ ╩ ⇔√⁹ 

-  ╩ ╗ ₈ ₉≤™℮⁹ ⅜ ≤⌂∫≡♩ꜝⱩꜟ♀꜡╩ ⇔√ ⌐

⌐ ╡ ╗√╘⁸ ⌐ ─⌂™ ≢╙ ⌂ ה ╩ ⅛↑√╠ ⌐ ⇔⁸ ╩ ↑√ │

⇔√ ⌐ ─ ╩ ∆₈⅔∑∫⅛™ ₉╩ ⌐ ℮≤≤╙⌐⁸ ꜟⱩꜝ♩ה ╩ ⅛╡╛

∆ↄ ⇔√₈ ⅛╦╠ ₉╩ ⇔≡⁸ ─ ╩ ∫√⁹ 

-  ╩ ≤⇔√ ╛ꜞ☻◒▪☿☻ⱷfi♩ ─ ≤⌂╢ ╩ ≤⇔√ꜞ☻

◒▪☿☻ⱷfi♩ ╩ ⇔⁸∕╣∙╣ 145 ⁸44 ─ ⅜№╡⁸ ⌐ ∆╢ꜞ☻◒─ ─ ⌐

╘√⁹ 

-  FNS ה ╩ ≤⇔≡ ⌐⅔↑╢ ─ ╩ ╢√╘⁸ ⌐ ⇔≡⁸e-ꜝכ♬

fi◓ ╩ ⇔⁸ Ɫfi♪Ⱪ♇◒⌐╟╢ ─ ⁸ ┘ ꜟכꜟ─ ⁸ ─ ה

♩ꜝⱩꜟ ─ ⌐ ╢ ╩ ⌐ ⇔⁸ ─ ╩ ∫√⁹ 

-  ♩ꜝⱩꜟ⅜ ⇔√ ⌐ ⌂ ⅜ ⌐≢⅝╢╟℮⁸ 15 ┘

 

 

ₒ ─ ₓ 

ₒ ╩ ≤⇔√

╩ ∫≡™╢⅛ₓ 

╩ ╗

⅜ ≤⌂∫≡♩ꜝⱩꜟ

♀꜡╩ ⇔√ ⌐

⌐ ╡ ╗√╘₈⅔∑∫⅛

™ ₉╩ ⌐ ℮≤≤

╙⌐⁸ ꜟⱩꜝ♩ה

╩ ⅛╡╛∆ↄ ⇔√₈

⅛╦╠ ₉╩ ⇔

≡⁸ ─ ╩

∫√⁹╕√⁸FNS ה

╩ ≤⇔≡

⌐⅔↑╢ ─ ╩

╢√╘⁸ ⌐ ⇔≡

e-ꜝכ♬fi◓ ╩ ⇔⁸

Ɫfi♪Ⱪ♇◒⌐╟╢

─ ⁸ ┘

ꜟכꜟ─ ⁸ ─

ꜟⱩꜝ♩ה ─

⌐ ╢ ╩ ⌐

  

⌐ ∫√   

⌐ ∆≤⅔╡⁸

─ ה ⁸

⌐ ╠⇔⁸ ─

⌐╟╢ ⁸ ⌐≈™

≡ ╩ ╕ⅎ≡ ⌐

⇔√ ⁸ ⁸ ⅛

≈ ⌂ ─ ≢

₈ ─ ₉⌐

↑≡ ⌐ ⌂ ─

╛ ⌂ ⌂ ─

─ ⅜ ╘╠╣╢√╘⁹ 

 

╩ ⅎ╢

⁸ ┘

─  

ủ440 ─ ╩

∆╢≤≤╙⌐⁸ ╩

⇔27 ─ ╩

∫√↓≤╛⁸ ™ ≢

⇔√ ╩ ≡

⅔╡⁸ ─ ⌂≥─

≢ ⅛╠╙ ╩
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⸗♬♃ꜞ

fi◓  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⁸ 11 ⁸ 27 ⁸ 12 ⁸10

┘ 20 ╩ ⇔⁸ ♩ꜝⱩꜟ ─ ─ ┘ ─

⌐ ╘√⁹ 

-  30 ⌐ ◘▬◒ꜟ ≢ ⇔√ ╩ ╕ⅎ⁸ ⌂ ─ ה ⌐╟╡

╠╣√ ⁸ ╩⁸ ⱪ꜡◓ꜝⱶ CAP ╩ ∂≡ ⇔ ─ ⌐

↕∑╢≤≤╙⌐⁸ ⌐╟╢ ה ⁸ ≤─ ⌐╟╢ ⌂≥╩ ⇔⁸

─ ╩ ╘√⁹ ╩ ⇔√ JRR- ₈JRR- ₉≤™℮⁹ ⌐⅔™≡│⁸ ─

╩ ⌐ ╘ ╩ ⇔√⁹ 

ה ☿fi♃⁸│≢כ ╩ ≤⇔√ ─ ⌐ ⅎ≡ ╩ ⇔√⁹ 

- ה  ╩ ⌐ ∆╢ ╩☿fi♃כ ≤⇔≡ ⇔√⁹╕√⁸ ⌐

↕╣√ ╩ ≤⇔√ ─₈ ה ─ ₉ ┘ ⌐ ⇔≡⁸☿

fi♃כ ─ ╩ ⇔√⁹ 

-  ⱪꜟ♩♬►ⱶ ⅛╠ ╩ ∆╢↓≤⌐╟╡⁸ ⁸ ┘ ─ ⌐

∆╢ 41 41 ⌐ →╢ ╩ ⇔⌂™ ┼─ ╩ ⇔

√⁹ 

ה ☿fi♃⁸│≢כ ╩ ≤⇔√ ─ ⌐ ⅎ≡ ╩ ⇔√⁹ 

-  ⅜ ∆╢ ┼ ∆╢≤≤╙⌐⁸☿fi♃כ ⌐≡☿fi♃כ ╩ ≤⇔√

⌐ ∆╢ ╩ ∫√⁹ 

-  ◖꜡♫►▬ꜟ☻ ─ ⌐╟╢ ─ ⸗♅ⱬכ◦ꜛfi─ ╩ ⌐ ←√╘⁸

☿fi♃כ◖꜡◐►ⱶ ASRC◖꜡◐►ⱶ ⁸Young Researchers Forum 2021 ┘☿fi♃כ ≤─ ╩○fi

ꜝ▬fi≢ ℮↓≤≢⁸ ╩ ⌐ ─ ╩ ∫√⁹ 

ה ☿fi♃⁸│≢כ ╩ ≤⇔√ ─ ⌐ ⅎ≡ ╩ ⇔√⁹ 

-  TV ◦☻♥ⱶ╩ ⇔≡ ┘ RI ꜝⱲꜝ♩ꜞכ─ ≢ ╩ ⇔⁸

⁸ ─ ╩ ∫√⁹ 

-  ⁸ ☿fi♃כ≤ ⇔⁸JRR- ⌐⅔↑╢ ⌐ ╢ ╩ ∆╢

↓≤⌐╟╡⁸ ╩ ™√ ⱦכⱶ ╩ ⌐ ∆╢√╘─ ╩ ⇔⁸∕─ ⌐

╘√⁹ 

-  ⁸JRR- ⌐ ╩ ⇔≡™╢ ≤ ⇔≡ JRR- ─ⱦכⱶꜝ▬fi↔≤─ Ⱶכ♥

▫fi◓╩ ⇔⁸ ≢ ⌂ⱦכⱶ ╩ ∆╢ ≢─ ╛ ⌂ꜞ☻◒╩ ⇔⁸ ∆╢

⇔⁸ ─ ╩

∫√⁹ 

 

─ ≤

 

( )  ╩ ⅎ╢

⁸

┘ ─

ₒ ₈ ₉x  

⅛≈ ⌂

─ ≢⁸ ─

™ ╛ ─♬

─┼☼כ ⌐ ╩

⅝₈ ─

₉⌐ ╡ ╪∞⁹∕─ ⁸

╩ ≡ ⇔⁸↕╠

⌐ ─ ╩ ⅝ↄ

╢⁸ ─ ⌐ ⌂

╩ →√⁹ 

 

⅜ ≤⌂∫≡

⇔⁸⅛≈ ⅜ ⅝⌂

≤⇔≡⁸ ─ ╩

→√⁹ 

¶ ♃fi♦ⱶ ≢─

⌐╟∫≡105 ♪Ⱪ♬

►ⱶ─ ⅜

─ ⌂ ⅛╠∏╣

⅜№╢↓≤╩ ™∞⇔⁸

≡™╢↓≤⁸

⅛╠╙ ⁸

┘

⁸J- PARC ─

≢ ╩ ≡™╢↓≤⅛

╠⁸ ⌐ ⌂ ─

╛ ⌂ ⌂ ─

─ ⅜ ╘╠╣╢⁹ 

ủ ≢─ כ♦

♃ⱬכ☻─ ⌐╟╢ 1F

┼─ ╛ ↑

─ꜟכ◔☻◘◒◄─

─ ה ⌐╟

╡⁸ ↄ ≢

╙ ↕╣╢ ⇔√

╩№→≡⅔╡⁸

⌐ ⌂ ─ ╛

⌂ ⌂ ─ ─

⅜ ╘╠╣╢⁹ 

 

─

─  

ủJ- PARC⌐⅔™≡

≤⌂╢ 700kW─ⱦכⱶⱤ

꞉כ≢─ ⌂ ╩

™⁸ ╩ ⅎ╢ ╩

⇔√╒⅛⁸

─ ⌐№∫≡╙⁸

≢ ╩ ↑ ∫≡
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√╘─ ≤⇔√⁹ 

-Jה PARC☿fi♃⁸│≢כ ╩ ≤⇔√ ─ ⌐ ⅎ≡ ╩ ⇔√⁹ 

-  ─ ≤⇔≡₈ꜞ☻◒╩ ∆╢⁹ ∆╢⁹₉╩ →⁸ ─ꜞ☻◒ ⁸ ─ ה

╩ ⇔≡ ∆╢≤≤╙⌐⁸☿fi♃כ ⱷ♇☿כ☺─ ╛ ⌂≥⌐╟╡☿fi♃כ ≢

─ ╩ ╡⁸ ⌂ ⌐ ╘√⁹ 

-  ◖fiⱪꜝ▬▪fi☻ ╩ ↕∑⁸∕─ ╩ ╢√╘⁸☿fi♃כ ╩ ≤∆╢◖fiⱪꜝ▬▪fi☻

╩ ⇔√⁹∕─ ≢⁸ ☿◒◦ꜛfi⌐⅔↑╢ ≤⇔≡⁸₈ ⌐ⱴכ♥╩₉ ⇔ ™

╩ ™◖fiⱪꜝ▬▪fi☻⌐ ╢ ╩ ╘√⁹ 

 

ủ ⁸ ⁸ ─ ─  

 ─ ╘╢ ⌐ ╢ ⌐ ≠⅝⁸ ⁸ ⁸ ─ ╩ ⇔√⁹↓

╣⌐ ⅎ⁸ ─ ╩ ∫√⁹ 

ה ≢│⁸ ≤⇔≡⁸ ≤ 24 ╩ ⇔⁸

ⱴⱠ☺ⱷfi♩꜠ⱦꜙכ ╩ ↑√⁹╕√⁸ 19 ─ ┘ ╩ ™⁸

─ ╩ ╘√⁹ ⅎ≡⁸ ⌐╟╢ ╩ ⌐ ⇔⁸ ─ ─ ┘ ╩

╘ ─⸗♅ⱬכ◦ꜛfi ╩ ∫√⁹ ╛ ╢╟⌐כ◙כꜚ ⌐⅔↑╢ ⌐

≈™≡ ⇔⁸₈ ה ─ ₉ ┘ ╩ ה ∆╢↓≤⌐╟╡⁸ ⌂ ╩

╘√⁹ ⅎ≡⁸ ⇔≡™╢ ─ ╩ ∆╢√╘─ ≤⇔≡⁸ ╛

─≤╡╕≤╘╩ ⇔√⁹ 

-Jה PARC☿fi♃⁸│≢כ 25 ⌐ ⇔√Ɫ♪꜡fi ⌐⅔↑╢ ⅎ™ ─ ╩ ↕

∑╢↓≤⌂ↄ⁸ ⌂ J- PARC☿fi♃כ╩ ↄ ╩ √⌐∆╢√╘⁸ 29 ⅛╠ 23

⌐₈ ─ ₉╩ ⇔≡™╢⁹ │⁸ ◖꜡♫►▬ꜟ☻ ─ ─ ╩ ╕ⅎ⁸

28 Ⱪ▬ꜝ♩כ⸗ꜞ⌐ ≢○fiꜝ▬fi ⇔√ ⇔√ ─ ⌐≈™≡│₈

─ ─ ₉╩ ⁹╕√⁸J- PARC☿fi♃כ≢│ ⌐ ╡ ╗ ╩ ∆╢√╘⁸ ↕╣╢ J-

PARC☿fi♃כ ≢ ⌐≈™≡─ ┘ ╩ ∫√⁹ 

 

ủ ♩ꜝⱩꜟ ─ ╕≢─  

ה ≢│⁸ ⁸ ꜟⱩꜝ♩ה │ ⇔≡™⌂™⁹ 

 

⌐ ≠ↄ

╩ ⇔√⁹ 

¶ ⅜ ≈ ₈♩ⱳ

╩₉כ☺꜡ ⇔≡⁸

⌐╟╢ ⌐ ℮◄

Ⱡꜟ◑כ ─ ⌂

╩ ≤∆╢⁸ ─

╩ ∆╢ √⌂

╩ ⇔√⁹ 

¶ ⁸

⁸ ◦Ⱶꜙ꜠כ◦

ꜛfi⌂≥╩ ⇔≡

- ─ Ⱡ♇

♩꞉כ◒ ╩ ⇔⁸

─ ⌐ ╦╢

─ ╩ ⇔

√⁹ 

¶ ⌐⅔™≡

ⱡ▬☼─ ⱪכ▫♦╩

≡∫╟⌐◓fi♬כꜝ

∆╢↓≤≢ ╩

─ /10 ⌐ ⇔⁸

╩X ╛ ╩ ™√

₁⌂ ⌐╙

≢⅝╢ ╩ ™∞⇔

√⁹ 

 

F ╛ ꜞ☻

◒┼─ ⁸ ─

╩ ∆╢⌂≥─ ⌐╟

╡⁸ ╩ ⌐ ╢ 398

─ ╩ ∆╢⌂

≥⁸ ─ ⌐ ↑√

⌂ ≤ ╩ ⌐

╢ ╩ →≡⅔╡⁸

⌐ ⌂ ─ ╛

⌂ ⌂ ─ ─

⅜ ╘╠╣╢⁹ 

 

─ ≤

─  

ủ ─ ⁸

┼─ ╛ ה ─

⌂≥ ⌐ ↄ─

⌐ ⌐ ⇔⁸JRR- 3─

┘♩ꜝⱩꜟ─⌂™

⌂ ╩ ⇔√⁹

╙ ≢№

╡⁸ ⁸

⌐ ∆╢ ─ ⌐

⅝ↄ ⇔√↓≤│⁸

⌐╙ ⅝⌂ ≢№╢≤

≢⅝⁸ ⌐ ⌂

─ ╛ ⌂ ⌂

─ ─ ⅜ ╘╠

╣╢⁹ 

 

─  
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ₒ ₓ 

ᵒ ─√╘─

⅜ ≢№╢⅛⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ⁸ ꜟⱩꜝ♩ה  

ה ⁸ ꜟⱩꜝ♩ה  

 

ủ ⌐⅔↑╢  

ה √∞⇔⁸ ≡ ─ ─ ─  

─כ꜠ꜞ⁸│ ⌐╟╢ ╩ ≤⇔√ ₈ ₉

─ ⁸ ─ ⁸NSRR☿Ⱶⱱ♇♩☿ꜟ ─ ⁸ ╡

╖ ─ ⅛╠─ Ɽ▬ⱪ ─ ≢№╡⁸ ─ ╛ ╩ ∆╢⌂≥⁸ ⌐

╩ ∫√⁹ 

 

ủ ─√╘─  

─ ⌐ √╡⁸ ⁸ ─ ⅛╠ ∫√ ⌂ │ ─≤⅔╡≢№╢⁹ 

ה ≢│⁸ ─ ╩ √╢ ≤⇔√ ⁸ ⁸

⁸ ─ ⌐ ∆╢ ⌐╟╢ ╩ ה ⇔⁸ ⌂ ┘ ─ ╩ ∫√⁹ 

ה ☿fi♃⁸│≢כ ⱪ꜡◓ꜝⱶ≤⇔≡⁸ ⁸ ⁸ כꜞⱪכꜟ◓┘

─☻ꜝ◒כ♄ ⌐ ∂√◐ꜗꜞ▪Ɽ☻╩ ⌐∆╢≤≤╙⌐⁸☿Ⱶ♫כ╛ ⌐╟╡⁸ ⌐ ⌂

╛ ╩ ↕∑╢ ⌂ ─ ╩ ∫√⁹ ─ ⌐ ↑√ ה

─ ≤⇔≡ ╩ⱴכ♥─≈ ⇔ ה ₈ ₉≤™℮⁹ ≤─ ╩

∆╢≤≤╙⌐⁸ ─ⱪꜝfi♩ ⁸ ⁸ ⁸ ⁸ ─ ╩

⇔⁸ ☿fi♃כ⅛╠ 36 ⁸ ⅛╠ 18 ⅜ ⇔√⁹╕√⁸ ─

─ ⌐ ∆╢☿Ⱶ♫כ╩ ⇔√⁹ 

ה ☿fi♃⁸₈│≢כ ─ ╩ ⅛⇔√ ─ ─ ≤∕─√╘─

₉╩☿fi♃כⱦ☺ꜛfi─ ≈≤⇔≡ →⁸ ─ ┘ ─ ╩ ≤⇔≡⁸ ≤

─☿fi♃כ ⌐╟╢ ╩ ⇔√⁹ ─ ⁸ ╣√ ╩ →√ ─ ⌐☿fi♃כ

╩ ⇔⁸ ≤⇔≡ ┼─ ╩ ⇔√⁹ 

ה ☿fi♃⁸│≢כ ─ ╩ ⇔≡ ◄כꜟ☻ꜟכ◌ ⌐ ╩ ⁸

─ ( B) ╩ ⇔≡ ⱡכ☻►▼☻♃fi ⌐ ╩

∕╣∙╣ ⇔⁸ ה ╩ ╘√⁹╕√⁸ ⌐☿Ⱶ♫₈כ ◖꜡◐►ⱶ₉╩ ⇔⁸

⌐ ─ ─ ╩ ⅎ⁸ ╘╠╣√ ≢╦⅛╡╛∆ↄ ∆╢ ╩ ∆╢≤≤╙⌐⁸

⌐ ∆╢ ≤⇔≡⁸

─ ╩ →√⁹ 

¶ 

╩╟╡ ⌐

∆╢√╘⌐ ⌂⁸

≢─ כ♦

☻כⱬ♃כ♦╩♃ ⇔≡

⇔√⁹ 

ꜟכ◔☻◘◒◄ ¶

─ ꜝ▬Ⱪꜝꜞה

♁ⱨ♩►▼▪╩₈

₉╩ ╗ כⱤכ☻─

◖fiⱧꜙכ♃ ↑⌐ ה

⇔⁸ⱷ⸗ꜞ ╛

◖☻♩╩ ⌐ ∆

╢↓≤⌐ ⇔√⁹ 

¶ ─▪◒♥▫Ⱪ ≢

™╠╣╢╙─≤ ═

⌐ ◖☻♩≢ ⌐

╣√

╩ ⇔⁸ ─

≤ ─ ╩

≈↓≤╩ ≢ ⇔

√⁹ 

¶ ╛ ─

─ Ᵽ

♇◒◄fi♪╩ ╗ ⌂

⌐☼כ♬ ∆╢√╘⌐⁸

▬□ⱨ♃כ♦

ủ ⌐≈™≡│ ⅜

⇔≡⅝≡™╢√╘⁸

╩ ≤↕⌂™ ⌐≤≥

╕╠∏⁸╟╡ ⌂ ⇔

™ ⌐≈™≡╙ ה

⇔≡™ↄ↓≤⅜ ≢№

╢⁹ 

ủ ⌐ ⇔≡⁸

↕╣≡™╢ ⅜

⌐≈⌂⅜╢╟℮⌂ ─

⌐ ⅝ ⅝ ╘╢═⅝

≢№╢⁹ 

 

∕─  

ה

─  

ủ ⅜ ⅝™≤ ╦

╣╢ ╩ ↄ

⇔⁸23 ─ ╩

⇔⁸╕√ ╩

⇔≡ 27 ─ ╩

∫≡™╢⁹ 

ủ ₁⌂ ≢─ ⇔√

╩ ≡™╢⁹

≢─ ⱬ♃כ♦

─☻כ ⌐╟╡ F

⌐ ⇔√↓≤│

™ ⅜ ≢⅝╢⁹╕√⁸
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ₒ ₓ 

ה

─

 

 

 

 

 

 

ₒ ₓ 

ᵓ ⁸

┘

─

ה ─

│ ⌐ ⅝⌂

╙─≢№╢⅛⁹ 

 

ₒ ₓ 

ה ה ─

╛ ⅜ ≈ ╣√ ╩☿fi♃כ ≢ ⁸ ∆╢√╘─ ≤⇔√⁹↕╠⌐⁸☿fi♃כ─ ⌐ ╢

╛ ─ ≤⇔≡ ╩ ≤⇔√ ♦▫ⱦ☺ꜛfi ╩ ⇔⁸☿fi♃כ ─ⱴⱠ☺

ⱷfi♩ ─ →╩ ∫√⁹ ⅎ≡⁸ ≢ ∆╢ S ⌐

⅜ ⇔⁸ ╩ ⇔≡ ─ ┘ ─ ⌐ ╡ ╪∞⁹ 

-Jה PARC☿fi♃⁸│≢כ ⌐ ⅝ ⅝₈ ₉╩○fiꜝ▬fi≢ ⇔√ 18 ⁹

≤⇔≡ ⅜ ⇔⁸ ⌐⅔™≡ ◦Ⱶꜙ꜠כ◦ꜛfi╛ ⁸☻Ɽכ☻⸗♦ꜞ

fi◓ ─ ╩ ∆╢ ─ ╩ ∫√⁹╕√⁸ ─ ⌐ ╦╢ ≤⇔≡⁸ ⌐

⅔↑╢ ⌐ ∆╢ ─ ╛ ─ ╩ ╢↓≤╩ ⌐⁸ ─ ⅜ ℮₈

₉⌐ 17 ⅜ ⇔√⁹ 

 

ủ ─  

ה ≢│⁸ ╩ ⌐ ╘ ─ ╩ ∆╢√╘ ╩ ⇔√ ─ ╩ ∫√⁹╕√⁸

JRR- ─ ─℮∟ ⌐≈™≡│⁸ 10 ─ ⌐ ─ ╛ ⌐╟╡ ─ ⅜

╒╓ ≤⌂∫√⅜⁸ ╛ JMTR⅛╠─ ⌐╟╡ ⌐ ∆╢ ╩ ∫√⁹ 

-Jה PARC☿fi♃⁸│≢כ ה ₈MLF₉≤™℮⁹ ─ ┘ ♦Ᵽ▬☻ה ⅜

10 ╩ ⇔√↓≤╩ ↑≡⁸ ╩ ⇔√ ≤ ─⌂™ ⅜ ⌐ ⇔⁸₈№⌂√─

⁸10 ⁸⌐♪כ꞉כ◐╩₉⅛∆╕⇔℮≤ ─ ╡ ╡≤ ╩ ╕ⅎ≡⁸2030 ⌐№╢═⅝

─ ╩ ⇔√ MLF2030⁹∕─ ⁸ ─╖⌐╟╢ ╙ ⇔≡ ╦╣⁸ ╩ ℮═⅝ ⅛╠ ┼

─ ⅜⌂↕╣√⁹ 

 

( ) ╩ ⅎ╢ ⁸ ┘ ─  

 

1)   

ủ ה ≢│⁸ ─ ⌂ ╩ √⁹ 

ה ╛ ─ ─ Ᵽ♇◒◄fi♪╩ ╗ ⌐☼כ♬⌂ ∆╢√╘⌐⁸

╩ ╗ ╩♃כ♦ ⌐ ⇔≡ ─ ╩ ╢≤≤╙⌐⁸↓╣╕≢⌐ ⇔√ ⱨ□▬ꜟ╙

⇔≡ ╩ꜟ▬□ⱨ♃כ♦ JENDL- ⇔⁸ ⇔√ 12 27 ⱪ꜠☻ ⁸

12 28 ⁸ 12 29 ⌐ ⁹JENDL- │⁸ ─ ⌂ ─ ♦

≥ꜞꜝⱩ▬ꜝ♃כ ⇔≡ ┘●fiⱴ │♃כ♦ 1.4 ⁸ │♃כ♦ ╩♃כ♦─ ⇔

ꜟ JENDL- ╩ ⇔⁸

⇔√⁹ 

 

J- PARC─ ≢

│⁸ ─ ⌂ ⅜ ╠╣

√⁹ 

¶ ─ ⌐╟

╢ ─ ⌐

⅔™≡⁸ ╩ ⇔

√ ╩ ╘√

⁸ ╩ ╟

╡╙ ≢⅝╢

╩ ⇔√⁹ 

¶ ⇔ↄ ⇔√

⌐╟∫≡⁸╟╡

⇔√ ⅜ ⅎ⁸↕╠⌐

╩ ─ 820 kW⅛

╠ 487 kW╕≢ 40 ╙

≢⅝╢↓≤⅜ ⅛╘╠

╣√⁹ 

 

⌐ ⇔≡╙⁸ ⌂

┼─ ╩ ╘( IF֕

⅜ 79 )⁸ ⅝

│ 440 ⌐ ⇔⁸

≤ ─ ─ ⅝

⌂ ╩ →√

414 ⁹ ⌐ ⇔≡│⁸

│ 27 ─ ╩

↑⌐ ⁸

╩ ה ⇔⁸

─ ─ ⇔

╩ √⁹ ⅎ≡⁸

⌐╟╢ ─ ∏╣─

⁸☻Ⱨfi♩꜡♬◒☻

─◄Ⱡꜟ◑כ ╩₈♩

ⱳ꜡☺₉כ≢ ∆╢

─ ⁸ ≢

─ ⌂ ╩ √⁹ 

ủ ⌐≈™≡│⁸

⅛╠╙⁸

ה ⁸

┘ ה

⁸J- PARC

ה ≢₈S₉

╩ ↑╢⌂≥⁸ ∂≡ ™

╩ ↑≡™╢⁹ 

ủPARCEL╛ PBVR⌂≥⌐≈™

≡│⁸ ♬כ◙כꜚ╛

╩☼כ ╡ ╪∞ ⌂≥

╩ ⌐ ⇔⁸ ה

≢ ↄ ↕╣╢╟℮

⌐ ╡ ╪≢™√∞⅝√

™⁹╕√⁸↓╣╠ ⌐╙⁸

↕╣≡™╢ ⅜

↕╣╢╟℮⌐ ⅝ ⅝

™√∞⅝√™⁹ 

ủ₈ ⅜ ↕╣╢₉ ─
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™ ╩ ∆

╢ ─

 

ה ─ ⁸

⌐ ╢

─ ⌐ ∆╢

 

 

ₒ ₓ 

ה ⁸

⸗♬♃ꜞfi

◓  

ה ⸗♬♃

ꜞfi◓  

ה ⸗♬

♃ꜞfi◓  

 

ₒ ₓ 

ᵔ ┘

─

╛ │

⌐☼כ♬─ ⇔⁸

╕√⁸∕╣╠─

⌐ ∆╢╙─

≢№╢⅛⁹ 

 

ₒ ₓ 

ה ─ⱪ꜡☺▼◒♩╛

ה ה

≡™╢⁹ ⁸ ─ ⁸ ה ⁸ ─ ⁸♦◖Ⱶ♇◦ꜛ♬fi◓ ⌂≥ ─

─ ≤≤╙⌐⁸ ╛ ┼─ ⌂≥⁸ ╛ ╩ ╘ ⅜ ╦╢╟╡ ™

≢─ ┼─ ⅜ ↕╣╢⁹ 

ה ⌐♪כ◖ ⇔⁸ ♃כ♦─≥♪כ◖ ─√╘─ ╩ ה ∆╢≤≤╙⌐⁸

⌐≈™≡⁸ ⁸ ┘ ─ ╩ ╩▬ⱬכ◘─╘√╢∆ ™⁸ ─ ⌐

∆╢ ╩ ⇔√⁹ 

ה ─ ≤⇔≡⁸ ≢─ ╩ ⇔⁸ ─ ≢ ╩

∆╢ ╩ ⇔√⁹╕√⁸ ╩ ™√ ◖☻♩ ─ ⌐ ⇔√

ⱪ꜠☻ ⁸ ⁸ ⁸

⁸ 23 ⁸ 23 ⌐ ⁹↓─

─ ⌐╟╡⁸ ─ ◖☻♩ ╛ ⅜ ≤⌂╡⁸ ⁸ ⌐⅔↑╢

∞↑≢⌂ↄ⁸ ▬ⱬfi♩⌐⅔↑╢ ≢─ ╙ ↕╣╢⁹ 

-Jה PARC ANNRI BL04 ⌐⅔™≡⁸ ●fiⱴ ≤ ≤™℮ ≈─

╩ ╖ ╦∑√ ●fiⱴ ⌐╟╡⁸ ꜠ⱬꜟ ─ ─ ≈≢

≢№╢Ɽꜝ☺►ⱶ- 107─ ⌐ ⇔√⁹↓╣│ ⅜ ⌂ ⌂ ≢⁸ ⌂ ╩ ≈

─Ɽꜝ☺►ⱶ- 107─ ⌂ ╩ ≤∆╢ ≢№╢ ⱪ꜠☻ ⁸

⁸ ⁸ 10 ⁸ ⱶכ○

⌐ ⁹↓─ │⁸Ɽꜝ☺►ⱶ- 107≤ ─ ╩ ≈♥◒Ⱡ♅►ⱶ- 99⌂≥─

⌐╙ ≢⅝⁸ ⅜ ≢ ⅜ ⌂ ⌐╙ ≢⅝╢√╘⁸ ⌂ ⁸ ה ⁸

─ ⌂≥⁸ ∞↑≢⌂ↄ ╛ ⌂≥≢─ ™ ╙ ↕╣╢⁹ 

ה ₈ ♃כ♦ ◦☻♥ⱶ FRENDY⌐⅔↑╢ ─ ₉⅜ 54 2021

ה ╩ ⇔√ ⁹ 

ה ₈JENDL/DEU- 2020: deuteron nuclear data library for design study of accelerator - based neutron 

sources₉⅜ 54 2021 ╩ ⇔√ ⁹ 

ה ₈Np- 237─ ─ ₉⅜ ╩ ≤⇔√ 54 2021 ╩

⇔√ ⁹ 

ה ₈Measurements of thermal - neutron capture cross - section of Cesium - 135 by applying mass spectrometry ₉

⅜ JNST Most Popular Article Award 2021 ╩ ⇔√ ⁹ 

ה ⌐ ∆╢ ⌂ ─╕≤╘ 

∫√ 27 ⁹↓

╣╠─ ╣√ ⌐

⇔⁸ ╩│∂╘≤

∆╢ 23 ─ ╩

⇔√( 18 ⁹

─ ┼─ ⌐

≈™≡╙⁸31 ─ⱪ꜠☻

31 ╩ ℮

≤≤╙⌐⁸ ─ ╩

∫√⁹ 

 

⌐ ∆╢

≢№╢₈

₉⁸₈

₉⁸₈ ₉⁸

₈ ┘

₉ ┘₈J- PARC

₉─ ₁⌐≈™≡⁸

≢ ↕╣╢

╩ ⇔⁸ ─╟℮

⌐⁸ ™ ╩ ↑√⁹ 

ה ¶

₈a ─

⌐e ↑≡ ⌂

─ ╛ ⌂

─ ─ ⅜ ╘╠

╣╢⁹₉≤⇔≡ A ╩

↑√⁹ 

ה ¶

⅜ ↕╣╢⅜⁸≥─

╟℮⌂ ⌂─⅛⁸

⅜™≈ ⅛⁸ ⌐

⅔↑╢ ─ ™⅜≥─

⌂─⅛⌂≥⁸№™╕™

⌂≤↓╤⅜№╢⁹

─ ≢⁸ ╡ ╢═⅝≢│

⌂™⅛⁹ 

ủJRR- 3╛ J- PARC╩│∂╘⁸

─ ⌐№√╡⁸

⌐♩ꜝⱩꜟ⌂ↄ

⇔√⁹ ⇔√ ╩

≢⅝≡™╢↓≤│ ↄ

≢⅝╢⁹ 

ủJ- PARC⌐⅔™≡

─Ɽꜟ☻ ╩

⇔⁸ ╩ ⅎ╢ 700kW─

ⱦכⱶⱤ꞉כ≢

─ 96 ≤ ╩

⇔√⁹╕√◖꜡♫ ≢

⅜≢⅝⌂ↄ⌂∫√

⌐ ⇔≡⁸ ╩ ↑ ╡

╩ ∆╢⌂≥⌐╟

╡⁸ ╩ ⌐ ╢

398 ⁸

96 ╩ ⇔√↓≤│

ↄ ↕╣╢⁹ 

ủ ─ ≢№╢ⱦכⱶ

1MW─ ─
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╛☼כ♬─╠⅛

⌐ ∆╢

─

 

ה ╛

≢─

⌐ ↑√

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ≢│⁸ ╩ ⇔√⁹ ⌐⁸ ─ ⁸ ה ⁸ ─ ⁸♦

◖Ⱶ♇◦ꜛ♬fi◓ ⌂≥ ─ ─ ≤≤╙⌐⁸ ╛ ┼─ ⌂≥⁸ ╛

╩ ╘ ⅜ ╦╢╟╡ ™ ≢─ ┼─ ⅜ ↕╣╢ ╖ -Ⱪꜝꜞ₈JENDL▬ꜝ♃כ♦ ₉

─ ⁸ ◖☻♩ ─ ⌐ ∆╢≤™∫√ ⌐ ⌂ ╩ ⇔√⁹╕

√⁸ ╩│∂╘ ─ ⌂≥ ™ ╩ √⁹ 

 

ủ ה ≢│⁸ ─ ⌂ ╩ √⁹ 

ה ─ ⸗♦ꜟ ≤⇔≡⁸ ╣ ⌐ ╓∆ ─ ⌐ ∆╢

╩♃כ♦─ ⇔≡ ╩ ⇔⁸ ⸗♦ꜟ╩ ⇔√⁹ ─ ┼

─ ⅜ ↕╣╢⁹ 

⅝∆ה ╛ ⌐⅔↑╢ ♃כ♦ ┘ꜝ☺○ꜞ◦☻ ╩ ™√ ╩

™⁸ ─≥♃כ♦ ⌐╟╡ ⇔√ ⸗♦ꜟ╩ ⇔√⁹ ╛ ─

┼─ ⅜ ↕╣╢⁹ 

ה ⌐ ∆╢ ≤⇔≡⁸ ╛►ꜝfi╩ ™√ ╩ ℮√╘⁸♂ꜟ◕ꜟ

⌐╟╢ ╩ ⇔⁸ ─ ╩ ↕∑╢ ⇔╩ √⁹ 

ה ⱱכꜟ♦▫fi◓☻ ₈ F₉≤™℮⁹ ─ ≢

─ ♩ꜝⱩꜟ─ ⁸ ╩ ∆╢ ≢ ⌂ ≢№╢⁸ ≢─ ─ (ꜝ

♃כ♦(☻◦ꜞ○☺ ┘ ≢─ ☻כⱬ♃כ♦╩♃כ♦ ⇔√⁹╕√⁸ F ⌐⅔↑╢

⌐ ⇔≡ ⇔√ ╩ ≡⇔≥☻כⱬ♃כ♦ ⇔⁸ ─ ⁸♃כ♦

₈≡∑╦№≥♃כ♦ ≢─ ≡⇔≥₉☻כⱬ♃כ♦ ╡╕≤╘⁸ 26 ⌐ ⇔√

10 ⱪ꜠☻ ⁸ 10 ⁸ 10 11 ⌐ ⁹

│⁸ ⌐╦√╢ F ╩╟╡ ⌐ ∆╢√╘─ ⅛╡≤⇔≡⁸ ─ ╛

┼≈⌂⅜╢↓≤⅜ ↕╣╢⁹ 

ה ₈ ⌐⅔↑╢☺ꜟ◖♬►ⱶ─ ╣ ⌐ ∆╢ ₉⅜ 2021 ╩ ⇔

√ ⁹ 

ה ⌐ ∆╢ ⌂ ─╕≤╘ 

ה ≢│⁸ ╩ ⇔√⁹ ⌐⁸ F ─ ≢─ ♩ꜝⱩꜟ─

⁸ ╩ ∆╢ ≢ ⌂ ≤⌂╢₈ ≢─ ╩₉☻כⱬ♃כ♦ ∆╢≤™∫√ ⌐

⌂ ╩ ⇔√⁹ ╣⌐ ∆╢ ⌐⅔™≡ ─ ⌂≥ ™ ╩ √⁹ 

₈JAEA ⌐⅔™≡

╩ ∆═

⅝◦☻♥ⱶ ☿fi

⁸≡⇔≥כ♃ ⌂

╩ →≡™╢≤ ≢

⅝╢⁹ ─ ⌐ ⇔

≡™╢↓≤╙⁸ ⌂

≤ ⅎ╢⁹₉≤⇔≡ A

╩ ↑√⁹ 

ה ¶

₈ ⅝ ⅝

⌐⅔™≡╙⁸

╩ ╘╢

↓≤╩ ∆╢⁹₉≤⇔≡ S

╩ ↑√⁹ 

¶ ┘

ה ₈

⅛╠ ⌐ ╢

⌂ ╩

⇔⁸ ∆═⅝ ╙№

→≡™╢⁹₉ ≤⇔≡ S

╩ ↑√⁹ 

¶ J- PARC ה

₈◖꜡♫ ⌐⅔↑╢

ה ─ ⁸

─ ה ─

⅜ ⅛≈ ⌐

↕╣√⁹₉ ≤⇔≡ S

╩ ↑√⁹ 

⌐ ╘≡ ⇔™⁹ 

ủ ╛◘▬◄fi☻◌ⱨ

▼⁸◄fi☺ꜛ▬◘ⱴכ☻◒

ꜟכ ⁸ ─ ╛

─♃ⱴ◗≢№╢

⌐ ⇔⁸ ≤⇔≡

─ ╩ ⅛⇔√ ╩

∫≡™╢↓≤│∆┌╠⇔

™⁹ 

ủ │⁸JAEA

─ ╙ ⇔≡™

╢⁹ ⌐ ╠⇔≡⁸

⌂ ⁸ ─ ⌂≥

⅜ ≤ ∂╢⁹∕─ ⁸

⌐ ╛ ⌂≥⅜

№∫≡╙ ™─≢│⌂™

⅛⁹ 

ủJRR- 3 ─ ╩ √⇔

√↓≤│ ╘≡ ⅝⌂

≢№╢⁹ ≢ 10

ⅎ≡™√ ⁸

⅜ ╕╡⁸ ⌐

≤∫≡ ⅝⌂ ╩╙√╠

⇔√⁹ ─ ╙

ↄ⁸ ₁⌂ ≢─

⅜ ≢⅝╢⁹ ⅝

⅝─ ╩ ⇔≡™

╢⁹ 

ủ ≤─ ⁸ ┼
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ủ ≢│⁸ ─ ⌂ ╩ √⁹ 

ה ─ ─√╘─◖꜡▬♪ ⌐ ∆╢ ♃כ♦ ≤ ─

─ ⌐╟╡⁸ ≢─◖꜡▬♪ ⸗♦ꜟ─ ⌐ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢►ꜝfi

─ ה ⸗♦ꜟ─ ⌐ ⇔√⁹ F ─ ⌂ ─√╘─⁸ ♦Ⱪꜞ─

ה ה ┼─ ⅜ ↕╣╢⁹╕√⁸ ⌐⅔↑╢►ꜝfi ─ ⱷ◌♬☼ⱶ╩ ⇔

√⁹ ⌐⅔↑╢ ≢─►ꜝfi─ ה ⌐╟╢ ה ┼─ ⅜ ↕╣╢⁹ 

MAה ⱷ◌♬☼ⱶ⌐ ≠ↄ ─ ⌐ ⇔⁸↓╣╩ ⌐◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔⁸

─ ≤ ─ ⌐ ⇔√⁹ │⁸ ─◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ≠ↄ

─ ≤⇔≡⁸ ⌐ ╢ ─♩☻◖ה ⌂ ≤ ⌂ ┼─ ⅜ ↕╣

╢⁹ 

ה ⌐ ≠™√ ─ ≢ ⌐ ∆╢ ╩ ∆╢√╘⁸ ≢№╢☺ꜟ◖

♬►ⱶ- 93─ ⌂ ≤ ╩ ™∞⇔√⁹ ≤⇔≡ ™√ ⌐☺ꜟ◖♬►ⱶ╩ ↕∑⁸↓

≢≥↓╢∆fiꜛ◦כ꜠Ⱪ▪כ◙כ꜠╩╣ ╩ ICP- MS ≢ ∆╢ ─ ⌐

⇔√⁹ ▬fiⱬfi♩ꜞ ┼─ ⅜ ↕╣╢⁹ 

⌐ ∆╢ ⌂ ─╕≤╘ 

≢│⁸ ╩ ⇔√⁹ ⌐⁸ F─ ⌐ ∆╢ ≤⇔≡ ⌐⅔↑╢►ꜝfi

─ ה ⸗♦ꜟ─ ⌐ ∆╢⌂≥⁸ ⌂ ╩ ⇔√⁹ 

 

ủ ה ≢│⁸ ─ ⌂ ╩ √⁹ 

ה ה ─√╘⌐⁸ ⸗♦ꜟ≢ ⌐ ⇔√ ה ♃כ♦

ⱬכ☻≤ ─≥♃כ♦ ⌐╟╡⁸ꜞ▪ꜟ♃▬ⱶ≢ ─ ╩ ⌐ ⌂

╩ ⇔⁸ ≤─ ⌐╟╡ ╩ ⇔√⁹ ╛ ≢─

╩ ≤⇔√ ⌂ ┼─ ⅜ ↕╣╢⁹ 

ה ⌐ ⇔√ ┼─ ╩ ∆ ≤ ה ⸗♬♃ꜞfi◓≢ ™╢ ─ ≢№╢

≤─ ╩ ⅎ╢♦כ♃ⱬכ☻╩ ⇔⁸ ╩ ⇔√ ─ ↑╢ ┌ↄ ╩ ⅛≈ ⌐

∆╢◦☻♥ⱶ╩ ↕∑√⁹ 

ה ─ ─ ┘ ╩ ∆╢√╘⌐⁸ ⸗♦ꜟ≢ ↕╣≡™⌂™ⱪ꜡☿☻╩ ⌐ ∆

╢↓≤⌐╟╡ ⌂ ╩ ≤∆╢ ⸗♦ ₈ꜟSOLVEG- R₉╩ ⇔√ ⱪ꜠☻ ⁸

╩ ⌐ ⇔⁸

╩₈ ₉≤⇔√⁹ 

( ) 

─ ─ ₒ

₈ ₉x  

─ ╩

⌐ ⇔√ ⌐

⇔⁸ ⇔√ 159 ─

╩ ⇔≡ 151.5 ─

╩ ∫√⁹

─ 600 kW╩ ╢ 700 kW

─ⱦכⱶⱤ꞉⁸≢כ

─ 96 ╩

⇔√ 90 ⁹

⇔√ ⌐ ⅎ⁸ ◖꜡

♫►▬ꜟ☻ ─

⌐╟╡ ⅜ ≢⅝

⌂ↄ⌂∫√ ╩ ⇔√

╙ ╘≡⁸

263 ╩ ⅎ╢ 398

╩ ⇔√⁹  MW ─

ⱦכⱶ ≢ ╩

™⁸RCS─ⱦכⱶ꜡☻╩

╟╡╙↕╠⌐ ≢⅝

╢ ╩ ™∞⇔⁸

─╟╡ ⇔√  MW

⌐≈⌂⅜╢ ╩ √⁹

↓╣╠─ ⌂ ─

⁸ ─ ⌂ ⅜

─ ⁸ ─ ≤─

╩ ⇔≡⁸ ™꜠ⱬꜟ≢

╩ ⇔≡™╢≤

ⅎ╢⁹ 

ủ ⌐≈™≡╙

☿fi♃כ╩ ⌐

≤─ ⁸ ─ ╣⁸

─ ⌂≥≢

⌂ ╩№→√⁹ 

ủ ⌐≈™≡│⁸

╛ ┼─ ⌂≥⁸

─ ╡ ╖≢│

⅜№╢─≢│⌂™⅛⁹◦☻

♥ⱴ♥▫♇◒⌂ ┘ ⇔

╩ ╘⁸JAEA ≤⇔≡

─ ╡ ╩ ∆

⌐ ≡™╢≤ ╦╣╢⁹

╩ ≤↕⌂™√╘─ ╡

╖∞↑≢⌂ↄ⁸╟╡

─ ™ √⌂ ╡ ╖⌐

≈™≡╙ ∆╢⁹ 
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10 ⁸ 11 ⁸ 21 ⌐ ⁹

─ ╩ ≤⇔√ ╩ ™⁸ ⌐ ⇔√ ☿◦►ⱶ⅜ ╛ ⅛╠ ↕╣⁸ ╩

⇔≡ ─ ╩ ⅝ ↓∆ⱷ◌♬☼ⱶ╩ ⇔⁸ ─ │ ⁸ ⌐ ─ ≢ ∆╢↓≤╩ ╠

⅛⌐⇔√⁹SOLVEG- R│⁸ ─ ─ ☿◦►ⱶ─ ⅝╛ ─ ╙ ≢⅝⁸ ╛ ⌐

╟╢ ─ ─ ─ ⌐╙ ⅜ ↕╣╢⁹ 

ה ₁─ ─ ╩ ↑√ ─ ╣╩ ⇔√ (LOHDIM- LES)≤ ─ ╩ ⇔√

(SIBYL) ┘ ─ ⅜ ⌂ ♪כ◖ CityLBM ╩ ⇔√

ה ◦☻♥ⱶ₈LHADDAS₉╩ ⇔⁸ ⇔√ ⱪ꜠☻ ⁸

⁸ ⁸ 21 ⌐ ⁹ ◦☻♥ⱶ│⁸

─ ⌐⅔↑╢ ⌐ ╦╢ ⌂ ⁸ ─ ─ ┌ↄ

⁸ ≢─ ♥꜡ ⌂≥⁸ ™ ⅜ ↕╣⁸ ⁸ ≢─ ⅜ ↕╣≡™

╢⁹ 

ה ┌ↄ ◦☻♥ⱶ WASAVIES ╟╡ ⇔√ ┌ↄ ─

♃כ♦ ┘ 2,000 ⌐ ⇔√ ⱨ꜠▪─ ≤ ╩ ⇔⁸ ┌ↄ⌐╟╢

⌐ ℮ ꜞ☻◒─ ⌐ ≢ ╘≡ ⇔√ ⱪ꜠☻ ⁸

⁸ ⁸ 17 ⁸

26 ⌐ ⁹↓─ ⁸ ┌ↄ⌐╟╢ ⌐ ℮ ꜞ☻◒│⁸

⌂≥ ─ ꜞ☻◒≤ ═≡∕╣╒≥ ⅝ↄ⌂ↄ⁸ ⱨ꜠▪⌐╟╢ ┌ↄ─ ⅛╠ ⌐

╩ ╢↓≤⅜≢⅝╢↓≤╩ ⇔√⁹╕√⁸ ⁸ ─ ┌ↄ ╩ꜞ▪ꜟ♃▬ⱶ≢ ≤⌂

╣┌⁸∕─ꜞ☻◒│ ⌐ / ╕≢ ≢⅝╢↓≤╙ ╠⅛⌐⇔√⁹↓╣╠─ │⁸ ⱨ꜠▪ ─ ⌂

─ ╛ꜞ☻◒ ⌐ ≈≤ ↕╣╢⁹ 

ה ─ ⌂ ⅝⅜ ─ ≤─ ≢ ╕╢↓≤⌐ ⇔⁸ │ ◘▬☼─ 1,000 ─ ↕≢

⇔⅛ ≢⅝⌂⅛∫√⁸№╠╝╢ ≢─ ─ ⅝╩⁸ ◘▬☼≢ ≢⅝╢ ╩₈ITSART₉♪כ◖

≢ ╘≡ ⇔√⁹ ⅜ DNA ╩ ∆╢ ─ ⌐ ⇔⁸ ─♪כ◖ ╩ ⇔√

12 21 ⱪ꜠☻ ⁸ 12 23 ⌐ ⁹ITSART│ ♪כ◖

PHITS⌐ ╖ ╕╣⁸ ─ ≤⌂╢ DNA ─ ╛⁸∕╣╩ ⇔√ ⁸

─ ♦Ᵽ▬☻⅜ ⌐╟∫≡ ↓∆ ─ ⌂≥┼─ ⅜ ↕╣╢⁹ 

ה ₈Atmospheric- dispersion database system that can immediately provide calculation results for 

various source term and meteorological conditions ₉⅜ JNST Most Popular Article Award 2021 ╩ ⇔√

╠╣√⁹╕√⁸

⌐≡ ⇔√ ╛

J- PARC○fiꜝ▬fi

⁸ ꜞ♩►▪ה

♅כ ╩ ™ J- PARC≢

⇔≡™╢ ┼─

╩ ∫√⁹ 

╩ ⌐ ⇔⁸

╩₈ ₉≤⇔√⁹ 

 

( ) ─ ≤

─ ₒ

₈ ₉x  

─ ≤

⌐ ↑⁸ ─

─ ⁸ ⅛╠ ╛ⱳ☻

╩כ♃◒♪♩ ↑ ╣≡™

╢⁹ ◖꜡♫►▬ꜟ☻

─ ⌐⅔™≡╙⁸

⌐╟∫≡

╩ ⇔⁸ ╩ ⌐

╢ ╣╩ √⇔√⁹

╕√⁸ ─ ╩

≤⇔≡ ↑ ╣⁸

⌐ ⇔√⁹

⌐ ∆╢ ▪fi◔כ

♩≢│⁸ ≢ 94

≢№╡( 80 )⁸

⅜ ≢№╢≤─
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⁹ 

ה ₈Study of radiation dose reduction of buildings  of different sizes and materials ₉⅜ JNST Most 

Cited Article Award 2021 ╩ ⇔√ ⁹ 

ה ₈Measurement of displacement cross - sections of copper and iron for proton with kinetic energies 

in the range 0.4 Έ  GeV₉⅜ JNST Most Popular Article Award 2021 ╩ ⇔√ ⁹ 

ה ⌐ ∆╢ ⌂ ─╕≤╘ 

ה ≢│⁸ ╩ ⇔√⁹ ⌐⁸ ╛ ─ ☿◦►ⱶ─ ⅝╩ ⌐

≤∆╢ ⸗♦ ₈ꜟSOLVEG- R₉─ ⁸№╠╝╢ ≢─ ─ ⅝╩ ◘▬☼≢ ≢⅝╢ כ◖

♪₈ITSART₉─ ≤™∫√ ⌐ ⌂ ╩ ⇔√⁹╕√⁸ ─ ⌂≥ ™ ╩ √⁹ 

 

ủ ≢│⁸ ─ ⌂ ╩ √⁹ 

♩ⱦ▪▪◒◦♦fi◦ה ─ ─ ⌐ ↑≡ ─ ╩ √⁹ 

-  ─ ⌐≈™≡⁸Ⱶ◒꜡הⱷ♂☻◔כꜟ⸗♦ꜟ ⌐╟╡ ⱱ► B C ≤

─ ╩ ⇔⁸∕─ ╩ⱴ◒꜡ ⌐ ╡ ╣╢↓≤≢ ≢│ ≢⅝⌂⅛∫√

─ ╩ ≤⇔⁸ ─ ≤ ╩ ⇔√⁹ 

◘◒◄ה 10─ 18 ꜟכ◔☻ ─ ⌐ ↑≡ ─ ╩ √⁹ 

- ─₈JUPITER₉♪כ◖  ⌐⅔™≡⁸ ⌐ ↕╣≡™╢

11 ₈♃כꜙfiⱧ◖כⱤכ☻─ ₉ ↑─ ▪ꜟ◗ꜞ☼ⱶ╩ ⇔√⁹ 1,000

─ ╩₈ ₉8,000 ⱡכ♪≢ ⇔⁸ ─▪ꜟ◗ꜞ☼ⱶ⌐ ⇔≡ ─ ╩

⇔√⁹ ⌐╟╡⁸₈ ₉╩ ⇔√ ─ ─ ⇔⅜ ╠╣√ C

⁸ ה ⁹ 

- ╩₈CityLBM₉♪כ◖  ה ◦☻♥ⱶ₈LAHDDAS₉─ ⸗

≡⇔≥ꜟכꜙ☺ ╩♪כ◖⁸⇔ ⇔√⁹↓╣⌐╟╡⁸₈CityLBM₉⌐╟╢m ⱷכ♩ꜟ ꜟכ◔☻ ─

╩ ⌐ ∆╢↓≤⅜ ≤⌂∫√

16 ⁸ CG ⁸ ⁹ 

-  ⌐⅔™≡ ⇔≡⅝√ ⁸ ╩₈ ₉╩ ╗ ♃כꜙfiⱧ◖כⱤכ☻─

↑⌐ ⇔⁸ ꜝ▬Ⱪꜝꜞ₈PARCEL₉⁸ ♁ⱨ♩►▼▪₈PBVR₉≤⇔≡ ⇔√⁹ ◄Ⱡꜟ◑

כ ≢ ↕╣√ ≤⌂∫≡™╢ ꜝ▬Ⱪꜝꜞ₈PETSc₉⁸ ♁ⱨ♩►▼▪₈ParaView₉≤

═≡⁸ⱷ⸗ꜞ ╛ ◖☻♩╩₈PARCEL₉≢│ ⁸₈PBVR₉≢│ / 10 ⌐ ∆╢↓≤⌐ ⇔

╩ √⁹ ⅜ ∆╢

─℮∟ ⌐≈™≡⁸

◖꜡♫►▬ꜟ☻

╩ ⇔⌂⅜╠⁸ ⁸

┘

⌐╟╢ ⌐ ⇔√(

: )⁹JRR- │ 10

┬╡⌐ ╩ ⇔⁸

⇔√ ◘▬◒ꜟ ╩

⅝⌂♩ꜝⱩꜟ⌂ↄ ⇔√

↓≤⌐╟╡⁸

│ ─ 116 ⅛╠

469 ⌐ ⌐ ⇔√⁹

╕√⁸ - 198≢ ─

50 ⁸▬ꜞ☺►ⱶ- 192≢

100 ─ RI ╩

⇔√⁹JRR- ≤ J- PARC─

⌐╟╢ ⱳכ

♃ꜟ►▼Ⱪ◘▬♩╩ ⇔⁸

─כ◙כꜚ

≤⇔≡ ╩ ⁸

⌂▪♪Ᵽ▬☻⌐╟╡

⌂ ─ ┼ ┘≈↑

√⁹↕╠⌐⁸

₈◄ⱴꜟ◦ꜛfiⱨ꜡₉כ╩

≤⇔√EFT ╩

⌐ ⇔⁸

⌐│ ╩

ⱬfi♅ꜗכ ≤⇔
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√⁹ 

ה ╩ ≤⇔≡ ┘ ≤ ⇔⁸ ─ ╩ ↕∑√ ⁸ ╠─

┼─ⱨ▫כ♪Ᵽ♇◒╩ ╢ ─ ≤⇔≡⁸ ╛ ה ◦Ⱶꜙ꜠כ◦ꜛfi

─ ╩ ╘⁸ 45 ─ 21 ⁸ 24 ╩ ⇔√⁹ ⌐⁸ ╩ ∆⁹ 

-  ┘ ≤ ⇔⁸ ⅜☿◦►ⱶ╩ ∆╢ ╩ √⌐ ⇔√

╩ ™≡ ⇔√ ⱪ꜠☻ ⁸ ⁸

10 ⁸ 16 ⁸ ⁸

⁸ ⁸ ⌐ ⁹

│ Scientific Reports IF=4.379 ⌐ ↕╣√ ⁹↕╠⌐ ⇔√ ╩◐ⱡ◖─ ⅜

☿◦►ⱶ╩ ∆╢ⱷ◌♬☼ⱶ─ ⌐╙ ⇔⁸ ─ ™⌐╟╢ ─ ╩ ≤⇔√⁹ 

-  ─ ⌐ ╢ ⌐⅔™≡│⁸ ⌐╟╡ ◦☻♥ⱶ ADS ≢ ≤⌂╢

⌐ ↑⁸ ה ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔⁸ ₁⌂ ⌐ ∆╢ ─

╩ ╘≡ ≤∆╢⸗♦ꜟ╩ ⇔√⁹ 

⌐ ∆╢ ⌂ ─╕≤╘ 

≢│⁸ ⌐ ↑√ ≈─ ◦ⱦ▪▪◒◦♦fi♩ ─ ─ⱷ♂ה

ⱴ◒꜡꜠ⱬꜟ─ ꜟכ◔☻◘◒◄≥ ─ ╩ ⇔√⁹ ⌐≈™≡│⁸ ╩ ≤

⇔≡ ┘ ≤ ⇔⁸ ─ ╩ ↕∑√⁹╕√⁸ 13 ─ ≤™∫√

⌐ ┘≈™√⁹ ⌐⁸ ≤─ ⌐⅔™≡ ה ◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔ ─☿◦

►ⱶ ╩ ⇔√ │ Scientific Reports ⌐⅔™≡ ∆╢≤≤╙⌐⁸ⱪ꜠☻ ⅜ ⌐

↕╣√⁹ 

⌐≈™≡│⁸ ─ ╩ ⌐⅔™≡ ∆╢≤≤╙⌐⁸₈ ₉╩ ╗ כⱤכ☻─

◖fiⱧꜙכ♃ ↑⌐ ה ⇔√ ⅜ ─♁ⱨ♩►▼▪⌐ ⇔≡ ™ ╩ ∆≤™∫√

⌐ ⌂ ╩ →√⁹╕√⁸₈ ₉ ⱪ꜡◓ꜝⱶ╛ JHPCN ⌐╟╢ ─ ╛⁸

─ ≤™∫√ ⌂ ⌐ ┘≈™√⁹ 

 

ủ ─ ⌐ √∫≡─ ┘  

─ ⌐ √∫≡⁸ ☿fi♃⁸│≢כ ─ ☿fi♃כ ≤─ ╛⁸

╛ ≤─ ⌐╟╡ ╩ ⇔√⁹ ⌐ ⌂ ╩ ∆⁹ 

ה ⱱ♇♩ ≤ ≢⁸ ⌐⅔™≡ F ♦Ⱪꜞ◘fiⱪꜟ╩ ∆╢√╘─ ≤ ─

≡ ⇔√⁹ 

╩ ⌐ ⇔⁸

╩₈ ₉≤⇔√⁹ 

 

⌐≈™≡

│⁸ ╩ ⌐ ⇔⁸

─ ₁⌂ ≢

⌐ ⌂ ╩ ⇔√≤

⇔⁸ ╩₈ ₉≤

⇔√⁹ 

 

₡₈S ₉─ ₈A ₉

≤─ ™ ₢ 

 ╩ ⅎ╢

⁸

┘ ─

⌐⅔™≡│⁸₈ ₉ ╩ √

≤ ─

┘ ╩ ™⁸

─ ™ ⌐ ⌂

⁸ ─ ⌐

∆╢ ⌐ ⌂

╩ →√⁹

─ ─ ⌐ ⇔

≡│⁸ ⌐ ⅝ ⅝

◖꜡♫►▬ꜟ☻ ─

≢ ⅜ ≢⅝⌂ↄ

⌂∫√ ╩ ⇔√

╩ ╘⁸ │
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╩ⱶכ◐☻ ⇔√⁹ 

ה ≤ ⇔⁸ F─ ♦Ⱪꜞ─ ╛ ─ ╩ ∫√⁹ 

ה ◘▬◒ꜟ ─ ⌐ ℮◒ꜞⱪ♩fi- 85 ─ ⌐ ⇔≡

◦☻♥ⱶ₈WSPEEDI- DB₉⌐╟╢ ─ ≤ ─ ─ ╩ ∫√⁹ 

ה ┘ ≤ ⇔⁸ ◖☻♩≢ ⌐ ╣√ ─ ⌐

⇔√⁹ 

ה ≤ ⇔⁸ ╙ ⌂ ─ ≈≢№╢Ɽꜝ☺►ⱶ- 107─ ⌂ ⌐ ⇔√⁹ 

ה ☿fi♃⁸כ ☿fi♃⁸כ ⁸ ⁸ ┘

≤ ⇔⁸₈ ≢─ ╩₉☻כⱬ♃כ♦ ╡╕≤╘⁸ ⇔√⁹ 

ה ⁸№™⅔™♬♇☿▬ ┘ ה ה ≤ ⇔⁸ ┌ↄ⌐╟╢

⌐ ℮ ꜞ☻◒─ ⌐ ≢ ╘≡ ⇔√⁹ 

 

ủ ⌐ ↑≡─ ♦☺♃ꜟ♠▬fi ─  

♦☺♃ꜟ♠▬fi ─ ─ ≤⇔≡⁸ ה ╩ ≤⇔√ ─◦Ⱶꜙ꜠כ

◦ꜛfi ╩ ⇔√ⱪ꜡♩♃▬ⱪ ◦Ⱶꜙ꜠כ◦ꜛfi◦☻♥ⱶ╩ ⇔√⁹ ≥כ◙כꜚ⁸ ⇔≡

☼כ♬ ⌐ ⌐☼כ♬⁸╘ ≠⅝ ╛ ╩ ≤⇔√ ╩ ∆╢⁹╕√⁸ ◦Ⱶ

fi⌐≈™≡│⁸ꜛ◦כ꜠ꜙ ⁸ ┘ ─ ─♪כ◖ ╩ ⇔√⁹ ⁸↓╣╠╩ ⇔√

♪כ◖ ╩ ∆╢⁹ 

 

ủ ─ ⌐≈™≡ 

ה ─ ─ ┘ ⌂≥ ™ ≢ ∆╢ ─ ⌐ ∆

╢√╘⁸ ☿fi♃כ≢│ ⌐ ∆╢ ⌐⅔™≡ 32

⁸ ⁸ 27 ╩ ↑ ╣⁸◦☻♥ⱶ ☿fi♃כ⌐⅔™≡│

╩ ↑ ╣√⁹ 

ה ⌐ PHITS─○fiꜝ▬fi ╩ 1,099 ⇔⁸PHITS─ ⌐ ╘╢≤≤╙⌐

⌐ ⇔√⁹ 

 

)  

ủ ▪◒♅ⱡ▬♪ ≢│⁸ ─ ⌂ ╩ √⁹ 

╩ ⌐ ⅎ╢398

⌐ ⇔√⁹╕√⁸ⱦכⱶⱤ

꞉כ╩ 600 kW⅛╠ 700 kW┼

⇔⁸ ─Ɽꜟ

☻ ╩ ╘≡ ⌐

⇔√↓≤│⁸ ≤⇔

≡─ ⌐ ⌂ ≢№╢⁹

─ ≤

─ ⌐⅔™≡│⁸

◖꜡♫►▬ꜟ☻

⅜ ↄ ⌐⅔™≡╙ ⌂

⌐╟∫≡ ╛

─ ╣╩ ⇔

⌐ ⇔√⁹╕√⁸

10 ⇔≡™√

≢№╢ JRR- ╩

⅝⌂♩ꜝⱩꜟ⌂ↄ ⇔⁸

RI ╛

╩ ∫√⁹JRR- ─

─כ◙כꜚ≥

╩ ∫√ ╩ ╦∑⁸

│ ⌐

⇔√⁹ ⁸ ⅜ ─

─ ⌐ ⇔≡⁸ ⌐

⌂ ╩ ∫√≤™ⅎ

╢⁹ 

╩ ⌐ ⇔⁸

╩₈ ₉≤⇔√⁹ 
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₈ה ▪◒♅ⱡ▬♪ ─ ╩ ⇔⁸ ⌐ ∆╢ ╩ ↕∑╢₉⌐ ⇔≡│ ─

╩ √⁹ 

-  ⅜ ≤⌂╡ ∫√₈ ─ ╩ ╢⌐│Ί ─₈ ─ ₉⌐ ↑≡ Ί₉≤ ∆

╢ ≢⁸ ─└≤≈≢№╢₈ ₉⌐⅔™≡⁸ ─ ⌐ ⅎ╠╣╢

╩ ─ ↔≤⌐ ⌂╢ ╩ ∆╢↓≤≢ ⌐ ∆╢↓≤⌐ ⇔√⁹ ╩ ∆

╢ ╩ ⅝ↄ ∆╢ ╩ ⌐ ⇔√ ≢№╡⁸ √⌂ ╩ ∆╢

√╘─ ⌂ ≤⌂╢ 16 ⱪ꜠☻ ⁸ 17 ⁸

25 ⌐ ⁹ │ Physical Review C (Letter)(IF=3.296) ⌐ ↕╣√ ⁹ 

-₈Jה PARC╩ ⇔≡◄◐♂♅♇◒ ─ ╩ ∆╢₉⌐ ⇔≡│ ─ ╩ √⁹ 

-  ₈ ≢ ╢Ⱶꜙ○fi ─ Ί Ⱶꜙ○fiה ה ─ ╡ ∆ⱨ▼ⱶ♩

♄▬♫Ⱶ◒☻Ί₉≤ ∆╢ ≢⁸ ⌂Γ Δ≤ ⅎ╠╣╢₈ ⱴ▬◒꜡◌꜡ꜞⱷ₉♃כ

╩ ™≡⁸₈Ⱶꜙ○fi ₉⅛╠ ↕╣╢₈ X ₉─◄Ⱡꜟ◑כ☻Ɑ◒♩ꜟ╩ ⌐ ⇔⁸Ⱶꜙ○

fi ─♄▬♫Ⱶ◒☻╩ ╠⅛⌐⇔√⁹ Ⱶꜙ○fiה ה ≤™℮ √⌂◄◐♂♅♇◒

─♄▬♫Ⱶ◒☻ ─ ⌐≈⌂⅜╢≤ ↕╣╢ 26 ⱪ꜠☻ ⁸

27 ⌐ ⁹ │ Physical Review Letters IF=9.161 ⌐ ↕╣⁸Editors ΐ

Suggestion⌐ ↕╣√ ⁹ 

-  ⅜ ≤⌂╡ ∫√₈ × Γ Δ≢ ╩ ╢ ⌐ ╢Ί ╦╡⌂

⅛╠─ X ─ ╩ ⌐ Ί₉≤ ∆╢ ≢ J- PARC≢ ↕╣╢ ─ K- ⱦ

ⱶ≤₈כ ⱴ▬◒꜡◌꜡ꜞⱷ₉♃כ╩ ™≡⁸K ⌐ ↄ₈ ™ ₉─ ╩ ─

10 ≤ ⌐ ╘╢↓≤⌐ ⇔√⁹ ↄ ≢№╢ ╕≢ ╘√₈ ™ ₉─ ⌐

≈⌂⅜╢≤ ↕╣╢ 28 ⱪ꜠☻ ⁸ ⌐ ⁹

│ Physical Review Letters ⌐ ↕╣√ ⁹ 

-  ₈J- PARCⱢ♪꜡fi ≢ ⌂ ≤ ─ ╩ ⌐  ╩ ╢ ─ ⌐ ⅝⌂

₉≤ ∆╢ ≢⁸☻♩꜠fi☺◒◊כ◒╩ ╗₈ ⌂ ₉≤ ┌╣╢◦◓ⱴ ≤ ─

─ ⌐ ≢ ╘≡ ⇔√⁹ ⌐│√╠ↄ₈ ↕╣√ ₉╩ ∆╢ ╩ √⌐ ⇔√

≢⁸ ─ ⅜ ⅝ↄ ╗↓≤⅜ ↕╣╢ 11 ⱪ꜠☻ ⁸ 12

10 ⌐ ⁹ │ Physical Review C ⌐ ↕╣√ 10 ⁹ 

₈ה ה ≢─ ─ ⌐ ╡ ╖⁸ ≢─▪◒♅ⱡ▬♪ ─ ╩ ∆

╢₉ │ ⌐ ⅝™ ╩╖∑⁸ ─ ╩ ↕∑√⁹ 

ₒ ≤ ₓ 

⅜ ⇔√ JRR-

≢─  ќ 

J- PARC ה

≤─ ╛⁸

─ ⁸ ⌐╟∫≡

╩ ╢⁹ 

╛ ≢

╠╣√ ≤ ─

╕≢─ ─  ќ 

≤─ ╩

⇔⁸ ⌐⅔↑╢ ה

≢ ╠╣√ ה ─

╩ ∆╢⁹ 
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-  ₈◄ⱴꜟ◦ꜛfiⱨ꜡₉כ╩◖▪ ≤⇔√ ◄ⱴꜟ◦ꜛfiⱨ꜡כ♥◒ⱡ꜡☺כ☼ EFT

╩ ⌐ ⇔⁸ ⌐│ ⱬfi♅ꜗכ ≤⇔≡ ⇔√⁹ 

 

↕╠⌐ ─ ⌂ ╩ →╢≤≤╙⌐⁸ ⅛╠─ ╩ √⁹ 

₈ה ╩ ≤⇔√ ▪◒♅ⱡ▬♪ ₉≢ ─ ╩

⇔√♃fi♦ⱶ ≢ ↕╣√ ▪◒♅ⱡ▬♪ ≤⌂fi◦►ⱶ꜠כ꜡ ─ ⌐

╟╢▬○fi ⱳ♥fi◦ꜗꜟ ─ ─ ⅜ ↕╣√⁹ 

ה ⅜ ≤⌂╡ ∫√₈ ─ ─ ⌐╖≈↑√ ─╒↓╤┘Ί ▪◒♅ⱡ▬♪ ♪

Ⱪ♬►ⱶ ─ ─ ⌐ ⅜Ί₉≤ ∆╢ ≢⁸♃fi♦ⱶ ─ ⌐╟╡ 105 ♪Ⱪ♬►ⱶ

─ ⅜ ─ ⌂ ⅛╠∏╣⅜№╢↓≤╩ ™∞⇔√⁹♪Ⱪ♬►ⱶ 50 ╒≤╪≥ ═

╠╣≡™⌂⅛∫√ ─ ╩ ═╢↓≤⌐╟╡⁸ ─ ┼≈⌂⅜╢≤ ↕╣╢

ⱪ꜠☻ ⁸ITMedia⁸ 16 ⁸ ⌐ ⁹

│ Angewandte Chemie IF=15.336 ⌐ ↕╣⁸ ─ ⌐ ↕╣√ ⁹ 

₈176Yb(d,x)ה 177Lu ╩ ™≡ ─ 177Lu╩ ∆╢√╘─ 176Yb ─▬♇♥ꜟⱦ►ⱶ Yb─

↕╣√ ₉≢ Journal of the Physical Society Japan JPSJ EditorsΐChoice⌐

↕╣√ 14 ⁹ 

 

ủ ≢│⁸ ─ ⌂ ╩ √⁹ 

♪▬ⱡ♅◒▪₈ה ─ ─ ╩ ⇔≡⁸►ꜝfi ─ ⌐ ╡ ╗₉≢│ ─

╩ √⁹ 

-  Journal of the Physical Society Japan ⌐≡₈2020 ⌐ ╙ ↕╣√ 10 The Most Cited Articles 

in 2020 Top10, JPSJ ₉⌐ ⅜ ↕╣√⁹∕─℮∟ │ ⅜ ≤⌂∫≡ ∫√ ≢№

╡⁸ │∕╣∙╣₈♩ꜞꜞ►ⱶ ⌐⅔↑╢ EuPtSi ╪∑╠⌂◒כ♬ꜚ─ ≤

₉ ⁸₈ ™ UTe ⌐⅔↑╢ ⌐ ∆╢ 125Te- NMR ₉

┘₈125Te ⌐╟╡ ╠⅛⌐↕╣√ ™ Ute ─ ₉ ≢№╢

12 ⁹ 

-  ⅜ ≤⌂╡ ∫√₈ ╩ ∫√ ↄ┼─ ╛⇔ Ί ⌐ ╣╢ ⅜ ∆

╢ ₐ▬♇♥ꜟⱦ►ⱶ ₑΊ₉≤ ∆╢ ≢⁸ ─ ™▬♇♥ꜟⱦ►ⱶ ⅜

ↄ─ ⌐ ⌂ ╣√ ≢№╢↓≤╩ ⇔√⁹ ⌂▬♇♥ꜟⱦ►ⱶ─ ⌐╟╡
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─Ⱬꜞ►ⱶ ⌐ ╦╢ ≤⇔≡ ↕╣╢ ≢№╢ 12 ⱪ꜠☻ ⁸

12 ⁸ 26 ⁸ 13 ⌐

⁹ │ Communications Materials ⌐ ↕╣√ ⁹ 

כ◑ꜟⱠ◄₈ה ─ ⌐ ↑≡⁸ ─ ╩ ⇔⁸ ≤ ☻Ⱨfi─ ─ ⌐

╡ ╗₉≢│ ─ ╩ √⁹ 

-  ₈ ≢ ╢ ─ ≢ ☻Ⱨfi≢₈ ─ ₉⌐ GHz─⸗כ♃כ ₉≤ ∆╢ ≢⁸

─◌▬ꜝꜟ☻Ⱨfi ⅜ ≢ ⌐ ∆╢ ╩ ⇔√⁹ ╘≡ ↕⌂ ≢ ≢

№╡⁸ ה ☻Ⱨfi♩꜡♬◒☻ ─ ⌐≈⌂⅜╢≤ ↕╣╢ 14 ⱪ꜠☻ ⁸

14 ⁸ ⌐ ⁹ │ Nature Materials

( IF=48.386)⌐ ↕╣√ ⁹ 

-  ⅜ ≤⌂╡ ∫√₈☻Ⱨfi♩꜡♬◒☻─ ⌂ ⌐≈⌂⅜╢ ╩ Ήa ⌂

ₑ╩ ⌐∆╢ ⌐ √⌂▪ⱪ꜡כ♅Ή₉≤ ∆╢ ≢⁸ ─ ╩ ∆╢ √⌂ ╩

⇔√⁹ ⅜ ≈ ₈♩ⱳ꜡☺₉כ╩ ∆╢↓≤⌐╟╡⁸ ⌐╟╢ ⌐ ℮◄Ⱡꜟ◑כ

╩ ⌐ ∆╢↓≤⅜ ≤⌂╡⁸ ⱷ⸗ꜞ ─ ─ ⌐ ∆╢↓≤⅜ ↕╣╢

12 24 ⱪ꜠☻ ⁸ 12 28 ⁹ │ Physical Review Letters

⌐ ↕╣√ 12 ⁹ 

-  ⅜ ≤⌂╡ ∫√₈ ꞉▬ꜟ ⌐⅔↑╢ ⌐ ↕╣√☻Ⱨfi♩ꜟ◒─ ₉

≢ Journal of the Physical Society Japan JPSJ Editorsΐ Choice⌐ ↕╣√

⁹ 

- כ♄כꜞⱪכꜟ◓  ⅜₈☻Ⱨfi ─ ₉─ ≢

╩ ⇔√⁹ 14  

ⱡ♫₈ה ─ ≢│⁸ ה ⁸ ┘ ╩ ∆╢≤≤╙⌐⁸ Ⱶꜙ○fi╛

╩ ╗ ⌐╟╡ ה ⌐ ╡ ╗₉≢│ ─ ╩ √⁹ 

-  ⅜ ≤⌂╡ ∫√₈∕─ ♥ꜝⱫꜟ♠ה ╩ ™√ ─ ה ☻Ⱨfi♄▬♫Ⱶ◒☻

─ ₉⌐╟╡ 16 ╩ ⇔√ 19 ⁹ 

 

↕╠⌐ ─ ⌂ ╩ →╢≤≤╙⌐⁸ ⅛╠─ ╩ √⁹ 

₈ה ≤ ☻Ⱨfiה ⅜ ╡⌂∆ ─ ─ ╩╕≤∫√ ₐ ⱳכꜝ꜡fiₑ╩

₉≤ ∆╢ ≢⁸₈ ─ ₉≤⇔≡ ╠╣╢ ⌐⅔™≡⁸ ⅜ ≤ ┌╣╢ ≢ ↄ
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∆╢↓≤≢ ╣╢ ₈ ⱳכꜝ꜡fi₉╩ ⇔√⁹ ⱷ⸗ꜞ⌂≥─ ≤⇔≡╙ ∆╢

⅜№╡⁸ ┼ √⌂ ⅜ ≢⅝╢ 11 ⱪ꜠☻ ⁸

11 ⌐ ⁹ │ Nature Materials ⌐ ↕╣√ ⁹ 

─Ⱨfi☻₈ה ⅝⁸ ≢ ≢≡ ≢ ↄ ≤ ╩ ╖ ╦∑√ ≢☻Ⱨfi⌐╟╢ ─

╩ ₉≤ ∆╢ ≢⁸ ≤⇔≡ ↄ ™╠╣╢▬♇♩ꜞ►ⱶ ☻Ⱡ♇♩⌐⅔™≡⁸כ●

Ⱨfiה ⅜ 100◔ꜟⱦfi ─ ≢ ↕╣╢↓≤╩ ≤ ╩ ╖ ╦∑√ ⌐╟╡

╠⅛⌐⇔√⁹ ─☻Ⱨfi╩ ∫≡ ∆╢ ₈☻Ⱨfi♀כⱬ♇◒ ₉─ ╩ ≢ ⅝ↄ ↕

∑╢ ┼─ ⅜ ↕╣╢ 29 ⱪ꜠☻ ⁸○ⱪ♩꜡♬◒☻○fiꜝ▬fi 30

⌐ ⁹ │ Physical Review Research ⌐ ↕╣√ ⁹ 

 

ủ  

₈ה ╩ ⇔⁸ ─ ╩ ⌐ ∆╢≤≤╙⌐⁸ ─ ╩ ⇔⁸

⌂ ╩ⱴכ♥ ∆╢₉≢│⁸ ─ ⱴכ♥ ┘ ─ ╩ⱴכ♥ ⇔⁸ ╩ ⇔

√⁹ⱴ▬fi♠ ♪▬♠ ≤│ J- PARC≤ ─ ≢№╢ FAIR╩ ™√ ≈─☻♩꜠fi☺◒◊כ◒╩ ╗

Ɫ♪꜡fi ─ ─ ╩⁸ ꜜfi☿ ≤│ ─ ─ ≤⌂╢ɫ ⱨ□

▬ ≤ ┌╣╢ ⌐ ∆╢ fi☺ꜙⱣfiꜝה◄►ꜝ⁸╩ ⱨꜝfi☻ ≤│ ⱦכⱶ╩

™√☻Ⱨfi♩꜡♬◒☻─ ╩∕╣∙╣ ⇔√⁹∕─ ⌐⅔™≡╙ ⁸ ⁸

⁸ ─ ⁸ ⁸ ≤╙ ╩ ™⁸

⌂ ╩ ⇔√⁹∕╣∙╣ ◖꜡♫►▬ꜟ☻ ─ ⌐№∫≡ ─ │ ≢№∫√⅜⁸○fiꜝ

▬fi ╩fiꜛ◦כ◔♬ꜙⱪ⌐╟╢◖Ⱶ♇ꜛ◦◒כ꞉ה ⌐ ⇔≡ ╩ ⇔√⁹ 

 

ủ ─ ⌐≈™≡ 

₈ה ─ ╩ ⅛⇔√ ─ ─ ≤∕─√╘─ ₉╩☿fi♃כⱦ☺ꜛfi─

≈≤⇔≡ →⁸ ─ ⌐ ∆╢√╘⁸25 ─ ╩ ↑ ╣ ⁸

⁸ ⁸ 10 ⁸ ⌐ ─ ╩ ⇔√⁹ 

 

ủ ⌐ ∆╢ ⌂ ─╕≤╘ 

▪◒♅ⱡ▬♪ ≢│⁸♃fi♦ⱶ ╩ ™√ ─ ≤⇔≡⁸105 ♪Ⱪ♬►ⱶ─

⅜ ─ ⌂ ⅛╠∏╣⅜№╢↓≤╩ ™∞⇔√⁹↓╣│ ─ ⅜ 104
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─ ≢│ ╠╣╢↓≤╩ ⇔√ ≢№╡⁸ ─ ⌐ ↕╣√╟℮⌐↓─ ┼ ⅝⌂▬

fiⱤ◒♩╩ ⅎ√ ≢№╢⁹♃fi♦ⱶ ⌐⅔↑╢ │ ─

─ ⌐≈⌂⅜∫≡™╢⁹╕√⁸ ⌐ ⇔√ J- PARC⌐⅔↑╢ X ₈ ⱴ▬◒

꜡◌꜡ꜞⱷ⁸│₉♃כ ─ K- ─ ─╖⌂╠∏⁸ ─Ɫ♪꜡fi ⌐⅔↑╢₈ ™ ₉

─ ⌐ ↑≡ ⅝⌂ ⌐≈⌂⅜╢ ≢№╢≤ ≢⅝╢⁹ 

≢│⁸☻Ⱨfi♩꜡♬◒☻⌐⅔↑╢ ╩ ⅜ ≈ ₈♩ⱳ꜡☺₉כ

─ ⅛╠ ™⁸ ⌂ ⌐≈⌂⅜╢ ╩ ⇔√⁹∕─ ⁸☻Ⱨfi─ ╣─ ⌂ ⅜ ↕

╣⁸ ⅜כ♄כꜞⱪכꜟ◓ ╩ ⇔√⁹╕√⁸ ─ ה ☻Ⱨfi♄▬♫Ⱶ◒☻╩∕─ ♥ꜝ

Ⱬꜟ♠ה ╩ ™√ ⅜ ↕╣⁸ 16 ╩ ⇔√⁹ 

 

3)   

ủ J- PARC─ ≢│⁸ ─ ⌂ ╩ √⁹ 

ה ≢─ ─ ≤⌂╢ ─ ⌐╟╢ ─ ⌐⅔™≡⁸ ≢ ™

⅜ ∆╢ ┼─ ╩ ╘╢ ⌐ ⇔≡⁸ ╩ ⇔⁸ ─ ─

⁸ ╩ ∆╢ⱬכfi╛ ─ ─ ╩ ╘√ ⁸ ╩ ╟╡╙

≢⅝╢≤™℮ ⌐ √ ⇔╩ ≢⅝╢ ╩ ⇔√⁹↓─ ─ ╩ ⇔√ ╩

∆╢↓≤⌐╟╡⁸  MW ─ⱦכⱶⱤ꞉כ≢ ≢№╢ 5,000 ─ ⌐ ⇔≡ ⅜

─ ╩ ≈ ⅜ ≢⅝╢⁹ 

ה ⇔ↄ ⇔√ ╩ⱦכⱶꜝ▬fi⌐ ⇔ ⌐ⱦכⱶ╩ ⇔√ ⁸╟╡ ⇔√ ⅜

ⅎ⁸↕╠⌐ ╩ ─ 820 kW⅛╠ 487 kW╕≢ 40 ╙ ≢⅝╢↓≤╩ ⅛╘√⁹ ⌐⅔↑╢

╩ ∆╢↓≤│⁸ ─ ⌐⅔™≡ ╙ ⌂ ─ ≈≢№╡⁸ ─ │↓╣⌐

ⅎ╢ ≢№╢⁹ ⁸12 ≡╩ ╣ ⅎ≡™ↄ ≢№╢⁹ 

-Jה PARC⌐⅔↑╢  GeV◦fi◒꜡♩꜡fi RCS─ ⌐ ∆╢ ⅜⁸Journal of Nuclear Science and Technology

IF=1.599 ⌐ ↕╣√ ⁹ 

ה ה ●fiⱴ ╩ ∆╢ ◦fi♅꜠כ♃ ─ ╩ ╘⁸ ─ 25 cm × 25 

cm ─ ─ ─ ◦fi♅꜠כ♃ ╩ ⇔⁸ ─ ╩ ∫√ ⁸◓ꜞ♇♪ ╩

⇔ ╩ ↕∑√↓≤⌐╟∫≡ ≢─ ⅜ 20 ∆╢ ╩ √⁹↓─ │⁸  

MW≢ ╠╣╢ ╩ ⌐ 1.2  MW ⌐ ↕∑√↓≤⌐ ∆╢ ⅝⌂ ╩ ⅎ╢╙─≢№╢⁹ 
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ủ ─ ┘ ╩ ™√ ≢│⁸ ─ ⌂ ╩ √⁹ 

₈ה ╩ ⌐ ⇔√ ⁸ ─ ₉≢│⁸ ⅜

≤⌂╡⁸ ─ ╩ √⁹ 

- ה  ─ ≢№╢ ⌐⅔™≡⁸ⱡ▬☼─ ≡∫╟⌐◓fi♬כꜝⱪכ▫♦╩

⇔⁸ ⱡ▬☼─ ⌂ ⌐ ⇔√⁹ ╩ ⌂╦∏⌐ ╩ ─ / 10 ⌐ ⌐ ∆

╢≤≤╙⌐⁸ ⁸♩⸗◓ꜝⱨ▫כ⌐╟╢ ┼─ ─╒⅛⁸X ╛ ╩ ™√ ₁⌂ ⌐

╙ ⅜ ≤⌂∫√ 12 ⱪ꜠☻ ⁸ 12 10 ⁸

12 10 ⌐ ⁹ │ Scientific Reports ⌐ ↕╣√ 11 ⁹ 

-  ☻Ⱨfi◓ꜝ☻ ─ ☻Ⱨfi⅜ ⌂╕╕ ╕∫√ ⌐⅔™≡⁸ ●ꜝ☻≤ ⌂ ≢№

╢ Ⱳ♂fi ─ ╩ ≢ ╘≡ ⇔√⁹ │ Scientific Repo rts ⌐ ↕╣√

⁹ 

-  ─ ─ ─ ≤⌂╢⁸ Ⱳfiכ◌ ╩ ∆╢♫ⱨ▫○fi ─ ─♄▬♫Ⱶ◒

☻╩⁸ ⌐╟∫≡ ╠⅛⌐⇔√⁹ ⌐│ ─ ⌂╢ ─ ⅜ ∆╢↓≤

╩ ⅝ ╘╢≤≤╙⌐⁸↓─℮∟☺ꜗfiⱪ ⅜ 233 K─ ⌐⅔™≡╙ ∆╢↓≤╩ ╠⅛⌐⇔⁸

─ ⌐≈⌂⅜╢≤ ↕╣╢⁹ │ Journal of Physic al  Chemistry C IF=4.126

⌐ ↕╣√ ⁹ 

-₈JRRה ╩ ⇔√ ─ ⌐ ∆╢ ─ ╛⁸ √⌂ ─ ⌂≥

─ ╩ ₉≢│⁸ ─ ╩ √⁹ 

-  Ⱬꜞ►ⱶ╩ ∑∏⌐ 10 T─ ⁸0.3 K─ ╩ ⇔⁸↕╠⌐ 10 GPa─ ≤╙ ∑

⌂⁸ ─ ─ ╩ ⅜ ≤⌂∫≡ ⇔⁸ ⇔√ JRR-

⌐ ⇔√⁹ │⁸ ⌐ ⅝⌂ ╩ ⅎ≡™╢ Ⱬꜞ►ⱶ─ ⌂ ╩ ∆╢

⌐ ⌂ ≢№╢⁹ 

-  ─ ⌐⅔™≡⁸ ─ ⌐ ∂≡ Ⱨכ◒─ ⅜ ₁ ∆╢↓≤⅜

↕╣√ ⁸ ⌐⅔↑╢ ─ ⁸ ⌐│ ─ ≤ ╩ ∆╢

─ ┘ ─ ╩ ∆╢ ≤ ─ ╩ ∆╢↓≤⌐ ⇔√

ⱪ꜠☻ ⁹ 

-  ─ ─ ╩ ∆╢√╘⁸◦fi♅꜠כ♃⌐ ZnS:Ag ╩ ☺ꜝ♩כ○√™

○◓ꜝⱨ▫ ╩ ⅜ ≤⌂∫≡ ⇔⁸♄▬☼ ⌐⅔↑╢☿◦►ⱶ- 137─ ⅝─ ⌐

⇔√⁹ ⌐╟╡⁸ ⌐◦fi♅꜠כ♃╩ ⇔ ↑╢↓≤─⌂™ ≢⁸⅛≈ ─



129 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ╢™ ≢─☿◦►ⱶ ─ ⅜ ≤⌂∫√⁹ │ Japanese Journal of Applied 

Physics ⌐ ↕╣√ 11 ⁹ 

₈ה ⌐⅔↑╢ ╛ ≤ ─ ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ╩ Ⱨ►ⱶ-▪ꜟⱵ♬►ⱶ꜡כꜚ≈ EuAl )⌐⅔™≡⁸ ⅜ ∆╢≤ ⅎ

╠╣╢ ⇔™♃▬ⱪ─ ─ ☻◐ꜟⱵ○fi ╩ ⇔⁸ ─♩ⱳ꜡☺◌ꜟ ╩ ∆╢√╘─

⌂ⱪꜝ♇♩ⱨ◊כⱶ⌐⌂╡ ╢↓≤╩ ⇔√⁹ 29 ⱪ꜠☻ ⁹╕√⁸ │ Nature 

Communications I F=14.919 ⌐ ↕╣√ ⁹ 

₈ה ⌐⅔↑╢ ⱷ◌♬☼ⱶ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ╛ ⌐⅔↑╢ ─ ⌐ ∆╢ ╛ ♄▬♫Ⱶ◒☻─ ╩ ∆╢√╘⁸

╛ ≤ ≤─ ⌐╟╡⁸ ⌂╢ ╢↑⅔⌐ꜟכ◔☻

─ ╠⅞─ ╩ ∆╢↓≤⌐ ⇔√⁹ │ Biophysical Journal I F=4.033 ⌐ ↕╣√

⁹╕√⁸ ─ ⌐ ╦╢Ⱶꜟ◒ ─ ⌐ ℮♄▬♫Ⱶ◒☻╛ ─ ╩⁸

≢ ⅎ╢↓≤⌐ ⇔√ ⅜ Biophysical Journal ⌐ ↕╣√ 10 ⁹

⅜ ≤⌂╡ ⇔√↓╣╠─ │ ♄▬♫Ⱶ◒☻─ ╩ ╘≡ ⇔√╙─≢№╡⁸

⌐ √⌂ ╩ ⅎ╢ ╘≡ ⌂ ≢№╢⁹ 

-  ⅜ ≤⌂╡ ─ ─ ╩ ™⁸JRR- ─ ≢ ↕╣≡⅝√

─ ─ ╩ ⇔√ ⅜ Frontier in Chemistry IF 5.221 ⌐ ↕╣√ 10

⁹╕√⁸ ⁸♥ꜝⱫꜟ♠ ⁸ ─ ⌐╟╡⁸ ≤ ─ ╩ ⅎ╢↓≤⌐

⇔√ ⅜ Biophysics and Physicobiology ⌐ ↕╣√ 11 ⁹ │⁸ ─

─ ╛⁸ ─ ─ ─ ⌐≈⌂⅜╢╙─≢№╡⁸ ⁸ ╛

⌂≥ ₁⌂ ─ ╩ ↕∑╢ ⌂ ≢№╢⁹ 

₈ה ⌐⅔↑╢ ─ ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ⌂ ─ ╩ ╘╢√╘⁸Ɽꜟ☻ ▬ⱷכ☺fi◓⌐╟╢ ─ ╩ ⇔⁸

─ ╩ ∆╢↓≤⌐ ⇔√ ⅜⁸Applied Sciences IF=2.679 ⌐ ↕╣√

⁹╕√⁸ⱪꜝ☼ⱴ ╩ ™≡Ᵽꜟ◒─☿ⱷfi♃▬♩╩ ⇔⁸∕─ ─ ╩ ∆

╢↓≤⌐ ⇔√ ⅜ ISIJ International IF=1.739 ⌐ ↕╣√ ⁹↕╠⌐⁸

┘ ╩ ⇔≡⁸ ─ ⌂Ⱶ◒꜡ ─ ≈≢№╢Ɽכꜝ▬♩ ─ ⱷ

◌♬☼ⱶ╩ ∆╢↓≤⌐ ⇔√ ⅜ ISIJ International ⌐ ↕╣√ ⁹↓╣╠─

│⁸ ◖fi◒ꜞכ♩ ─ ⌐ ∆╢ JRR- ╛ J- PARC MLF⌐⅔↑╢ ─ ╩
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⇔√╙─≢№╡⁸♀Ⱡ◖fi ─ ─כ◙כꜚ ⌐ ∆╢ ⌐ №╢ ≢№╢⁹ 

-  ⱪ꜠☻ ∟ ⅝⇔√ ─ ⅛╠ ⌐ ╢ ╩ ◄Ⱡꜟ◑כX ⌐╟╡ ╠⅛⌐⇔⁸

( FEM)⌐╟╢ ─ ⁸ ⌐ ⇔√⁹ ⌐╟╡⁸↓╣╕≢ ⇔≡⅝√ ╩ ╦∏ FEM

כ♃כ⸗≢╖─ ─ ╩ ⌐ ∆╢↓≤╩ ⌐⇔√⁹ ╩ ⇔√ ⱷכ◌כ

SPring-  JAEAⱦכⱶꜝ▬fiꜚכ◙כ ─ │₈ ה 71 ₉╩ ∆╢⌐ ∫√

⁹ 

♪▬ⱡ♅◒▪₈ה ₉⌐ ∆╢ ≢│⁸ ─ ╩ √⁹ 

-  ♦Ᵽ▬☻─ ⌂ ≢№╢ ─ │ ⅜ ↄ⁸ ─ ™ ─ ⅜ ╕╣≡™╢⁹

⅜ ≤⌂╡⁸ ⇔√ⱨ▼♫fi♩꜡ꜞfi (PTA)─ ⁸ ⁸

X ⌐╟╡⁸ ♩♇ⱪ─ ╩ ∆╢↓≤╩ ⇔√⁹ ─☻כ▪▪꜠⁸│ ≢╙Ɫ▬♥◒

⌐ ⌂Ⱡ○☺ⱶ, ♥ꜟⱦ►ⱶ─ ⌐ ─☻כ▪▪꜠⁸╡№≢─╙╢╣↕ ╛

⅛╠─ꜞ◘▬◒ꜟ ⌐ ∆╢╙─≢№╢⁹ │ Inorganic Chemistry IF=5.165 ⌐ ↕╣√

⁹ 

₈ה ⌂▪◒♅ⱡ▬♪ ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ⅜ ≤⌂╡ √⌐ ⇔√ ╩ ⇔⁸ ⌐⅔↑╢ 35

─ ≢№╢ ╣√ ╩ ∆ ™ ►ꜝfi URuSi ─►ꜝfi f ─ ╩ ╠⅛⌐⇔

√⁹ │⁸ │ ↕╣≡™⌂⅛∫√ ─ ⅜ ≢№╢↓≤╩ ╘≡ ╠⅛⌐⇔√╙─

≢№╡⁸ ⇔√ │ ►ꜝfi ⌐╙ ₁⌂ ─ ⌐ ≢№╢≤ ≢⅝╢⁹

│ Electronic Structure ─ Focus on Electronic Structure of f and f Systems ⌐ ↕

╣√ ⁹ 

₈ה XAFS ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ≢ ↄ ↕╣≡™╢ EXAFS ⌐⅔™≡⁸☻Ɽכ☻⸗♦ꜞfi◓≤ⱬ▬☼ ╩ ∑╢↓≤⌐╟

╡⁸ ⌂ⱡ▬☼─ ꜡◒Ⱶ╠⅛♃כ♦™⅝ ╩ ∆╢ ╩ ⇔√⁹ ⌐

╟∫≡ⱡ▬☼ ⅜ ⇔⁸X ⅜ ↄ↓╣╕≢ ≢№∫√ ╛ ─Ⱶ◒꜡ ─

⅜ ≤⌂╢√╘⁸ ╩ ╘≤∆╢ ₁⌂ ─Ⱶ◒꜡ ┼─ ⅜

↕╣╢⁹ │ AIP Advances IF=1.548 ⌐ ↕╣√ 12 11 ⱪ꜠☻ ⁸

14 ⌐ ⁹ 

-  ⅜ ≤⌂╡⁸SPring-  JAEA ⱦכⱶꜝ▬fi BL22XU ⌐ ⇔√ KBⱵꜝכβ╩ ⇔≡ⱴ▬

◒꜡ X XAFS ╩ ™⁸ ♦Ⱪꜞ╛●ꜝ☻ ─ ⌐ ╩ ∆╢↓≤╩
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⇔√⁹↓╣⌐╟╡ ╘≡ ╩ ∆╢ ⅜ ≤⌂╡⁸ ♦Ⱪꜞ ─ ─

⌐ ⌂ ╩╙√╠∆↓≤⅜ ≢⅝╢⁹ │⁸XAFS ⁸ ┘

≢ ∆╢≤≤╙⌐⁸ ╩ JAEA- Technology≤⇔≡ ⇔√ ⁹ 

β KB Kirkpatrick - Baez Ⱶꜝ⁸│≥כ ≤ ─ ─ Ⱶꜝכ╩ ™√ Ⱶꜝ

 ⁹╢№≢כ

₈ה ♦Ⱪꜞ ─ ─ ₉≢│⁸ ─ ╩ √⁹ 

-  ►ꜝfi-ꜝfi♃ⱡ▬♪ UO- Ln O Ln=●♪ꜞ♬►ⱶ ┘◄ꜟⱦ►ⱶ ─►ꜝfiꜞ♇♅

─ XAFS ╩ ™⁸Gd O /Er O ─ ⌐ ™►ꜝfi- ┘ꜝfi♃ⱡ▬♪- ⅜ ↄ

⌂╢↓≤⁸∕─ ⌐►ꜝfi─ ⅜ ╟╡╙ ⅝⌂ ┼≤ ⇔≡►ꜝfi─ ⅜╟╡ ╪≢™╢↓≤╩

╠⅛⌐⇔√⁹↓─ │⁸ ─ ⌐ ⅎ≡⁸ ♦Ⱪꜞ ─►ꜝfi─ ─ ⌐≈⌂⅜╢√╘⁸

⌂♦Ⱪꜞ ╡ ⇔ ╩ ∆╢ ≢ ╘≡ ≢№╢⁹ │ Journal of Nuclear Materials

IF=2.936 ⌐ ↕╣√ 12 ⁹ 

 

↕╠⌐ ─ ⌂ ╩ →╢≤≤╙⌐⁸ ⅛╠─ ╩ √⁹ 

☻ꜝ●ה ⌐ ™╢ⱱ►◔▬ ●ꜝ☻ ⌐ ╕╣╢ ♫♩ꜞ►ⱶ⁸ꜞ♅►ⱶ⁸◌ꜟ◦►ⱶ⁸ ⅜ ꜠

ⱬꜟ⅛╠Ⱶꜞⱷכ◔☻ꜟ♩כꜟ⌐╦√╢●ꜝ☻─ ⌐ ⅎ╢ ╩ ⅜ ≤⌂╡ ╠⅛⌐⇔

√⁹ ≤●ꜝ☻ ─ ─ ╩ ╢↓≤≢ ─ ⌐ ∆╢ ≢№

╡⁸Journal of Non - Crystalline Solids IF=3.531 ⌐ ↕╣√ ⁹ │⁸ ≢│

☿fi♃כ≤ ☿fi♃⁸כ ≢│ ☺♇ꜞ◒כ○≥

ORNL≤─ ╩ ⌐ ⇔⁸JRR- ≤ J- PARC MLF╩ ⇔√ ╠╣√╙─≢№╡⁸ ꜠ⱬꜟ

─ ≤™℮ ◄Ⱡꜟ◑כ ─ ≢ ⌂ ─ ⌐ ∆╢ ⌂ ≢№╢⁹ 

ה ╩ ╠∑√ ⌐ ∆╢ ≤ ─ ╩ ⇔≡⁸ ♩fi─ ≢╙ ╣⌂™ כ꜡ꜟ☿⌂

☻♫ⱡⱨ□▬Ᵽכ◕ꜟ╩ ⌐ ╢ ╩ ⅜ ≤⌂╡ ⇔√ ⌐╟╡⁸

╩ ⇔√ ⁹ 

ה ╩ ∆ⱨ▼ꜞ BiCu Cr O12 ⅜ ≤ ─ ≈─ ⌂╢ ≢ⱴꜟ♅ ╩ ∆↓≤

╩ ™∞⇔⁸ ⌂ ─ ╩ →√⁹ ⇔√ ≢│⁸ ≤ ≤™℮ ─ ⱴꜟ♅⌂

⌐╟╡ ╩ ⌐ ≢⅝╢√╘⁸ ≤ ╩ ⌐ ⅎ╢↓≤⌐╟╡ ⌂ ─ ╙

≤⌂╡⁸╕√ ⌂ ─ ⌐╙≈⌂⅜╢ ╘≡ ⌂ ≢№╢⁹ │ Scientific Reports

⌐ ↕╣√ 18 ⌐ⱪ꜠☻ ⁸ ♦☺♃ꜟ 21 ⁸
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22 ⁸ 24 ⁸ 25 ⌐ ⁹ 

☻◒♇Ⱶꜝ☿ה ─ ≢№╢ ♅♃fi Ᵽꜞ►ⱶ BaTiO ─♫ⱡ◐ꜙכⱩ─◘▬☼╩ ≢⅝╢

⇔™ ╩ ⇔⁸ ⌂ ─ ─ ⌐ ⇔√⁹↓╣⅛╠─☿ꜝⱵ♇◒☻ ─ ⌐

⌂╢ ╩ ╘╢ BaTiO ♫ⱡ◐ꜙכⱩ─ ╩ ⌐ ∆╢ ╩ ∆╢↓≤⅜≢⅝╣┌⁸

⌂ ─ ⅜ ≢⅝╢⁹ │ 11 ⌐ ACS Omega IF=3.512 ⌐ ↕╣√ 11

25 ⌐ⱪ꜠☻ ⁸ 11 25 ⁸ 12 17 ⌐ ⁹ 

ה ≤⇔≡ ⌂ Ɽꜝ☺►ⱶ♫ⱡ ─ ≤ ⱷ◌♬☼ⱶ╩ X ≤

╩ ™≡ ═⁸ ≢─ ─ⱷ◌♬☼ⱶ╩ ⇔√⁹↓╣│ ╩ ∆╢ ⌂

≢№╢⁹ │ Applied Surface Science IF 6.707 ⌐ ↕╣√ ⁹ 

ה ♅♃fi─ ≢№╢ ─ ╩ ⌐╟∫≡ ≢⅝╢↓≤╩ X

⌐╟╡ ⇔√⁹↓↓≢ ™∞↕╣√ │⁸ ╛ ♦Ᵽ▬☻⌂≥ ⌂ ─

─ ╩ ∆╢ ⌐⌂╢╙─≤⇔≡ ≢№╢⁹ │ Langmuir IF 3.882 ⌐ ↕╣

10 ⁸ ─ ⌐ ↕╣√⁹ 

ה ─ ⁸ ⌐≤∫≡ ⌂ ≢№╢Ɫⱨ♬►ⱶ ─ ⱷ◌♬☼ⱶ╩

≤ ⌐╟∫≡ ═√⁹ │⁸ ♫ⱡ♦Ᵽ▬☻⌐╟╢▬ⱡⱬכ◦ꜛfi

⁸ ─ ⁸ ⌂≥─ ≤⇔≡╙ ≢№╢⁹ │ Langmuir ⌐ ↕╣√

⁹ 

ה ◄Ⱡꜟ◑כX ╩ ™√ ⌐╟∫≡⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁸

♅♃fi Bi 0.5Na0.5TiO ─ ⌐⅔™≡ ∆╢ ⱷ◌♬☼ⱶ╩ ⅜ ≤⌂

╡ ╠⅛⌐⇔√⁹ │ Japanese Journal of Applied Physics IF 1.480 ⌐ ↕╣√ 11

⁹ 

ה ⅛ ⅛≢ ⅜ ™≡™√ ☿꜠fi Ᵽ♫☺►ⱶ VSe ⌐ ⇔≡ X

╩ ™⁸ ꜠ⱬꜟ─ ⅛╠ ⌂ ◦◓♫ꜟ─ ⌐ ⇔⁸ VSe⅜

─ ≢№╢↓≤╩ ⅜ ≤⌂╡ ⌐ ╠⅛⌐⇔√⁹ │⁸ ─

─ⱷ◌♬☼ⱶ─ ⌐ ≈─ ⌂ ╩╙√╠∆ ⌂ ≢№╡⁸Physical Review Materials

IF 3.989 ⌐ ↕╣√ ⁹ 

 

ủ ╩ ⇔√ ─☼כ♬ ™ ⁸ ⁸ ─ ⁸ ⁸ ≤─ ⁸

─ ┼─ ⌐ ∆╢ ⌂ │ ─≤⅔╡≢№╢⁹ 
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-Jה PARC☿fi♃⁸│≢כ ─ ╩ ∫√⁹ 

-  ─ ≢№╢ ◄Ⱡꜟ◑הכ NEDO₈ ─

⌐ ↑√ ₉⌐⅔↑╢₈ ⱪꜝ♇♩ⱨ

ⱶכ◊ ─ ┘ ─ ─ ₉─ ⌐ ⇔≡⅔╡⁸₈◄Ⱡꜟ◑כ ▬ⱷכ

☺fi◓ ₉≢─ ⌐ ™╢ ─ ╩ ╘⁸ ⌐ ╩ ∫√⁹ 

-  ≤ ─ ⌐ ╦╢ ╩ ⌐ ⇔√⁹ ─ ─

Ⱳfiכ◌ ╩ ∆╢♫ⱨ▫○fi ─ ─♄▬♫Ⱶ◒☻╩ ╠⅛⌐⇔√ │⁸↓─ ─ ≢

№╢⁹ 

-  ─ ─ ⌐ ⇔≡│⁸ ≤─ ₈ ─ ⌐ ∆╢ ₉

╩ ⌐ ⇔⁸ ⌐⅔↑╢ ╣ ─ ╩ ╘⁸ ⌐ ∆╢√╘─ ╩ ∫√⁹ 

ה ☿fi♃⁸│≢כ ─ ╩ ∫√⁹ 

-  ─ ≢№╢ ₈ⱴ♥ꜞ▪ꜟ ꜝfiⱨ▬♅כ◘ꜞ ₉⌐ ♪כ꜡ⱪ♇▪╩♃כ♦⁸╡⅔≡⇔

∆╢ ⌐ ♃כ♦⌂ ≡⇔≥ꜟכ♠ XAFS ─♁ⱨ♩►▼▪⸗☺ꜙכꜟ╩ ⇔√⁹↓

╣│⁸ ─ ⌐⅔™≡ XAFS⌐ ♃כ♦╢∆ ◦☻♥ⱶ╩ ∆╢√╘─ ╩ ∆

⌂ ≢№╢⁹ 

-  ⁸ ⁸ ≤ JRR- ─

⌐ ⇔≡⁸ ◦☻♥ⱶ RING◦☻♥ⱶ ─ ╛⁸ √⌐ ∟ →√ ╩ ∂√ꜚ

─┼כ◙כ ─ ⌐ ↑√ ⁸ ⌐ ⌐ ╩ ⇔≡─ ≤ ─

⁸JRR- ─כ◙כꜚ ╛ ─ ⌐ ↑√ ₁⌂ ╩ ∫√⁹ 

-JRRה ─ ⌐ ╦∑≡ ─╟╡ ─ ╩ ╢√╘⁸J- PARC☿fi♃כ≤ ☿fi♃

│≢כ ≤ ⇔⁸JRR- ─ ≤ J- PARC─Ɽꜟ☻ ─Ⱶꜙ○fiה ה

─ ≤⌂╢₈ Ⱶꜙ○fiה ⱳכ♃ꜟ◘▬♩ J- JOIN₉╩ ⇔⁸ ⁸

CROSS ─ ╙ ╦∫√ ╩ ⇔⁸ ╩ ⇔√⁹ 

 

ủ ⌐ ∆╢ ⌂ ─╕≤╘ 

≢│ ─ ⌐ √╡⁸ ╩ ⇔⁸MLF ╛

─ ⁸ ╩ ™√ ╩ ⇔√⁹ ≤⇔≡⁸MLF ─ ┼─

⌐ ╩ ⇔⁸  MW ─ⱦכⱶⱤ꞉כ≢ 5,000 ─ ⌐ ∆╢ ╩ ╘╢

╩ ╘√⁹╕√⁸ ─ ╩◓fi♬כꜝⱪכ▫♦⁸≡™⅔⌐ ⇔√ⱡ▬☼ ╩
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ₒ ₓ 

⇔⁸ ╩ ─ /10 ⌐ ⌐ ∆╢≤≤╙⌐⁸X ╛ ╩ ™√ ₁⌂ ⌐╙ ≢⅝╢

╩ ™∞⇔√⁹↕╠⌐⁸ ≤ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔√ - ─ Ⱡ♇♩꞉

◒כ ─ ⌐╟∫≡ ─ ⌐ ╦╢ ─ ╩ ∆╢⌂≥⁸ ה ה ⌐

∆╢ ─ ╩ ⇔√⁹ ⌐⁸ ╛☿fi♃כ ≤─ ╛⁸ ─ ⁸ ה

─ ⌐ ∆╢ ╩ ⇔⁸ ╛ ◖Ⱶꜙ♬♥▫─ ⌐ ⇔√⁹ 

 

ủ ─ ⌐≈™≡ 

-Jה PARC☿fi♃⁸│≢כ ─ ╩ ∫√⁹ 

-  ⁸ CROSS─ ⌐╟╢ 10 21 ⁸

 64 ⌐ ╩ ⇔⁸ ╩ ∫√⁹ 

-  │ ◖꜡♫►▬ꜟ☻ ─ ≢ ⇔√₈ ⁸≡™≈⌐₉ꜟכ◒☻Ⱶꜙ○fiה

12 ⅛╠ ╕≢○fiꜝ▬fi ≢ ⇔√⁹94 ⅜ ⌐ ⇔⁸↓─℮∟ ↕╣√ 30 │

╙ ∫√⁹ 

-  11 ⁸ ⁸ ╩ ↑ ╣≡⁸ ⁸ ⁸ ⌐ ╦

╢ ⌐ ⇔√⁹ 

-  ─ ─ ⁸ ─ ╩ ⌐⁸ J- PARC MLF ╩ CROSS⁸

⁸ ≤ ≢ 15 ⁸16 ⌐○fiꜝ▬fi ⇔√ 352 ⁹ ⌐⁸

≢ ⅜ ⅛╢─⅛⁸≥℮ ⅎ╢─⅛⌐≈™≡ ─₈ √™╙─₉≤─ⱴ♇♅fi◓╩ ╢ ≤⇔√⁹ 

ה ☿fi♃⁸│≢כ ─ ╩ ∫√⁹ 

-  ╛ ⁸ ≢─ ⁸SPring- ─ ┘⌐ ─ ≢─

╩ ⇔ ╩ ∆╢ ─ ⌐ ╘√⁹ 

-  ♫ⱡ♥◒ⱡ꜡☺כⱪꜝ♇♩ⱨ◊כⱶ ⱪꜝ♇♩ⱨ◊כⱶ

┘⌐ ☿Ⱶ♫⁸כPDF ┘ ╖∏└ה ╩ ∂⁸ ╩ ╘ ↄ ─

⌐ ╘√⁹ 

-  ♫ⱡⱪꜝ♇♩ⱨ◊כⱶ ╩ ↑ ╣⁸ ─ ⌐ ⇔√⁹╕√⁸

♩ꜘⱴ⅛╠ ⇔≡⅝≡™╢ ╩ ♫ⱡⱪꜝ♇♩ⱨ◊כⱶ ─√╘

⌐ ⇔√⁹ 

-  ⁸ ╩ ↑ ╣≡⁸ ┘ ⌐ ╦╢ ⌐ ⇔√⁹ 
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ᵕJ- PARC⌐≈™≡

─ ╩

∆═ↄ ⌐

ה ∆╢≤≤╙

⌐⁸ ⌐ ↕╣

≡™╢⅛⁹ 

 

ₒ ₓ 

ⱶכⱦה MW

≢─ ⸗♬

♃ꜞfi◓  

ה ─

─

 

ה ─┼☼כ♬

 

ה ┼─

 

 

ₒ ₓ 

ה

 

ה ⅛≈ ⌂

─  

ה ⸗♬

♃ꜞfi◓  

ה ⌂≥─ ⸗

♬♃ꜞfi◓  

ה ה ⌐⅔↑

( ) ─ ─  

ủ ⇔√ⱦכⱶ ≤  MW ─ ⌐≈™≡│⁸ ─ ⌂ ╩ √⁹ 

╩כⱶⱤ꞉כⱦה ─ 600 kW⅛╠ 700 kW⌐ ⇔⁸ ∆╢ ─ ╩ ┼ ⌐ ⇔√⁹

ⱦכⱶⱤ꞉700כ kW≢ ∆╢Ɽꜟ☻ ─ │⁸ ─ ⌐⅔™≡ ≢№╢ Spallation 

Neutron Source SNS ─ 2.1 ⁹ 

ה ⇔√ ─ ─ ≤⌂╢ ⌐⅔↑╢ ─ ╩ ≤⇔≡⁸J- PARC≢ ⌐

⇔√ ╩ ⌐ ⇔√⁹ ⱷfi♥♫fi☻ ⌐ ─ ─ ╩ ⇔√ ⁸

⇔™ ⅜ ↕╣╢ ↕  mm ≢─ ─ ↕⅜ 0.85 mm ≤⁸ 600 kW ╩ ∫√

≢ ↕╣√ ↕ 0.4 mm╟╡╙ ⇔√⅜⁸ ↕╣√ ⌐№╡⁸ ⌂╢ ⅜≢⅝╢ ⇔╩

√⁹ 

ה ≢⁸ ⌐≤╙⌂℮ ─ ⌐⅔™≡⁸ ꜞ☻◒─ ™ ╩ ⇔≡ ╦⌂™

⌐ ⇔√ ⌐ ⇔√√╘⁸ ⇔√ 7.2 ◘▬◒ꜟ 159 ╩ ⇔≡ 6.9 ◘▬◒ꜟ 151.5 ─

╩ ∫√⁹ ⌐⅔™≡│⁸↓─ ─ ╩ ∆═ↄ⁸ ─ ╩ ⌐ ⇔⁸

⌐ ╛ ╩ ℮↓≤⌐╟╡⁸96 ≤ ╘≡ ™ ╩ ⇔√⁹ ─ ╩ ⇔≡╙ ─

│ 91 ≤ ╩ ⅎ√⁹ 

ה ─ ─ ⌐╟∫≡ ⌐ ⇔≡ 90 ╩ ⅎ╢ ⅜ ⌐ ↕╣≡⅔╡⁸ SNS≢

─ ╩ ⇔≡ 92 ─ ╩ ≡™╢↓≤⌐ ═⁸◖☻♩╛ ╩ ∆╣┌⁸ ╘≡

™ ╩ ⇔√≤™ⅎ╢⁹ 

ה ⌐ ╠⅛≤⌂∫√⁸ ─ ─ RCS─ ⌐ ⇔⁸ │ ─

─ ≢№╢↓≤╩ ⇔√⁹ ⌐∕─ ╩ ∂⁸ ⅜ ⇔√↓≤╩ ⇔√⁹↓╣⌐╟

∫≡⁸ ⌐⅔™≡╙ ╩ ⌐ ≢⅝╢ ⇔╩ √⁹ 

ה ─ ה ⌐ ⇔≡│⁸  MW ─ⱦכⱶ ≢─ ╩ ™⁸ ⱨ◊▬ꜟ ⁸ ꜞ♬

▪♇◒⅛╠─ⱦכⱶ ╩ ∆╢↓≤≢⁸RCS─ⱦכⱶ꜡☻╩ ─ 0.2 ⅛╠↕╠⌐ 0.15 ╕≢ ≢⅝╢↓

≤╩ ⇔⁸ ─  MW≢─ ⌐≈⌂⅜╢ ╩ ™∞⇔√⁹ 

 

ủ KEK ≤ ─ ⁸ ⌐ ╦╢ ┘ √⌂ ─ ≤⌂╢⁸ ™

─ ─ ─ ⌐≈™≡│⁸ ─ ⌂ ╩ √⁹ 

ה ─ ─  

-  ≢ SNS╩ ∆╢ ORNL≤₈ ┘ ⌐⅔↑╢ ─ ─ ╩
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╢ ⸗♬♃

ꜞfi◓  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

≤⇔√ⱪ꜡☺▼◒♩ ╘₉⌐ ≠⅝ ⇔⁸ SUS316L ⌐⅔↑╢ ─ ה╡

⇔∕╣∙╣─ ⌐≈™≡─ ╩⁸ ≢ ◘▬◒ꜟ 300 Hz≢ 109 ⁸SNS≢ ◘

▬◒ꜟ 60 │ 100 Hz≢ ◘▬◒ꜟ≤ ─ ╩ ⇔≡ ₁ ⇔≡™╢⁹ 

-  ─ ESS ≤ J- PARC⌐╟╢⁸ ⌂ ⁸ ┘

⌐ ∆╢ ⌐ ∆╢ ╘╩ ⇔⁸ ⌐⅔™≡ ⱦכⱶ⸗♬♃כ─ ╩ ⌐

⇔≡⅔╡⁸ESS ≢ ⇔√ ╩ ™√ ╩ QST ─▬○fi

TIARA ≢ ∫√⁹ 

-  ANSTO≤─₈ ─ ⌐ ∆╢ ╘₉⌐ ≠⅝⁸

│ KEK ≤ ⇔⁸ ⁸ ⌐ ⇔≡ 10 ⅛╠ 12 ⌐⅛↑≡ ≢ⱴכ♥10

╩ ⇔⁸ ⌐╟╢ ─ ─ ⌐ ⌂ ╛ ╩ ™√

─ ≢ ╩ ╘╢↓≤╩ ⇔√⁹ 

ה ─┼☼כ♬  

-  ─ ה ה ╩ ⌐ ℮◦☻♥ⱶ─ ⌐ ↑⁸ │ ◦☻♥ⱶ

⌐⅔↑╢ ⁸MLF☻♃♇ⱨ⌐╟╢ ≤∕↓≢ ╠╣√ ─◦☻♥ⱶ┼─ⱨ▫כ♪Ᵽ♇◒⌐╟∫

≡∫≥⌐כ◙כꜚ⁸≡ ─ ™◦☻♥ⱶ≤⌂╢╟℮ ╩ ∫√⁹ 

-  ♦☺♃ꜟ♩ꜝfi☻ⱨ◊כⱷכ◦ꜛfi ♩כ⸗ꜞ ♩כⱴ☻ה ─ ⌐╟╢ ─ ─

≤⇔≡⁸ │ ⌐ ™╢ ⁸ ┘ꜝ☺▪ꜟ◖ꜞⱷכ♃⌐≈™≡

⇔⁸ ⌐ ⱪ꜡◓ꜝⱶ PRISM≢ ⇔√ ≤ ╦∑≡ ╩ ≤⇔

√⁹╕√⁸CROSS≤ ⇔⁸ ╩ ⌐ ∆╢√╘⌐⁸₈ ⌐ ∆╢●▬♪ꜝ▬fi₉≤⇔≡♅▼♇

♩כ◦◒ ─ ╩ ™⁸ ⌂ ╩ ⇔√⁹ ⌐╟╡⁸ ─ ╛ ─

⌐ ⇔≡™√ ⅜ ↕╣⁸ ⌐╟╢ ─ ┼─ ⅜ ⅛

╠ ⌐ ∆╢ ⅜ ╠╣≡™╢⁹ 

ה ⌐ ∆╢ 263 ╩ ⌐ ⅎ╢⁸398 ╩ ⇔√⁹ ╙⁸ ◖꜡♫►▬

ꜟ☻ ─ ≢ ≢⅝⌂ↄ⌂∫√ ╩ ⌐ 123 │ 116 ⌐ ⇔≡

⅜ ╩ ↑ ╡⁸ ╩ ⇔√↓≤⅜⁸ ─ ≤⌂∫√⁹ 

ה ⌐╟╢ │ 204 ≢№╡ │ 189 ⁸ ⌐ ↕╣╢ ─ ⌂ ⅜

↕╣√⁹ 

-  ╛ ⁸ ─ ─ ╙⌐◓fi▫♥כ◖ ↕╣╢☿ꜝⱵ♇◒☻ ≢№╢

PHPS⌐≈™≡⁸ ⱳꜞⱪ꜡Ⱨ꜠fi ⌐ ╘ ╕╣√ PHPS ◦ꜞ◌●ꜝ☻ ─ ⌐
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⇔√⁹ ◦ꜞ◌●ꜝ☻ ─ ™ ─ ⅜◦ꜞ◌●ꜝ☻≤ ⅜ ⇔√ ⌂ ─ ⌐ ∆╢↓

≤╩ ╠⅛⌐⇔√ 21 ⱪ꜠☻ ⁸ 23 ⁸

10 15 ⌐ ⁹ │ Polymers IF=4.207 ⌐ ↕╣⁸Editor's Choice Articles ≤⇔≡

↕╣√ ⁹ 

-  ⌐⅔™≡ ↕╣≡⅝√♩ⱳ꜡☺◌ꜟ ⌐≈™≡⁸ ⌐ ⌐ ∆╢ ◦ꜞ◖

fi FeSi ⌐⅔™≡⁸ ⇔™♩ⱳ꜡☺◌ꜟ ╩ ⇔⁸J- PARC ₈ ₉ BL17

╩ ™≡⁸FeSi ⌐⅔↑╢ ☻Ⱨfi ╩ ⇔√⁹ ⌐╟∫≡⁸ ⌐⅔™≡

↕╣≡⅝√♩ⱳ꜡☺◌ꜟ ╛☻Ⱨfi ╩⁸ ─ ╛ ╩ ⅎ≈≈⁸ ♦Ᵽ▬☻─

╛ ╩ ⅝ↄ ↕∑╢ ╩ ⇔√⁹ 11 18 ⱪ꜠☻ ⁸ ◘fi

12 10 ⁸ 11 18 ⌐ ⁹ │ Science Advance IF=14.39 ⌐

↕╣√ 11 ⁹ 

-  ≤ ─ ⱪ│⁸כꜟ◓ ╩╙≈Ɫ▬♪꜡◕ꜟ╩ ⌐ ∆╢√╘⁸DNA─

╠∑╪ ≢ ⇔√Ɫ▬♪꜡◕ꜟ╩ ⇔⁸J- PARC ₈ ₉ BL15 ⌐╟∫≡⁸DNA

╠∑╪ ─ ≤ ™ ≢ ∆╢↓≤╩ ╠⅛⌐⇔√⁹ │⁸ ⌐ ™ ╩╙≈

╛ ⌂◕ꜟ ⁸↕╠⌐│♁ⱨ♩꜡Ⱳ♥▫♇◒☻⌂≥⁸ ┼─ ⅜ ↕╣╢

17 ⱪ꜠☻ ⁸ 21 ⌐ ⁹ │ Advanced Materials

IF=30.849 ⌐ ↕╣√ ⁹ 

ה ┼─ ≤⇔≡⁸ ─℮∟ 24 │ ─ ⌐╟╢╙─≢№∫√ │ 20 ⁹ 

ה ⌐ ⇔≡│⁸ ─ │ ≢№∫√ │ ⁹ 

 

ủ כꜞ♩►▪ה♅  

J- PARC☿fi♃⁸│≢כ ♅כꜞ♩►▪ה ≤⇔≡ ─ ╩ ∫√⁹ 

ה ⌐≡⁸ ₈ Ί≤≡≈╙⌂ↄ ⅝⌂ ≢ ≤ ≤ ─ ⌐ ╪≢╖√Ί₉╩

⇔√ 13 ⅛╠ 10 ╕≢ ⁹ ◖꜡♫►▬ꜟ☻ ⌐╙ ╦╠∏⁸78, 272 ⅜

⇔√⁹ ▪fi◔כ♩─ ⁸ ⅛╠₈╦⅛╡╛∆™₉≤™℮ ╩ √⁹ 

-Jה PARC○fiꜝ▬fi 2021₈ ╙○fiꜝ▬fi≢ ┤∞╪╖╠╣⌂™≤↓╤╩─∙™≡╖╟℮ ₉╩ 11

13 ⌐ ⇔√⁹MLF ⱱ⁸ꜟכ ⁸MR ⁸Ɫ♪꜡fi כ♃♬⸗ⱡꜞ♩כꜙ♬┘

⅛╠─ ╛ ⁸◒כ♩ ─ ≢│ ╠╣⌂™ ─ ⌂≥╩ꜝ▬Ⱪ ⇔√⁹╕√⁸

⌐╟╢ ⁸ ה ⅛╠○fiꜝ▬fi ╩ ∫√↓≤╙№╡⁸ │⁸YouTube
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│ 915 ⁸♬◖♬◖ ≢│ 11, 310 ─ ╩ √⁹ 

ה ─ ⅜ ≤ ⌐ ╡ ⅎ╢ ─ ≤⇔≡◘▬◄fi☻◌ⱨ▼⁸J- PARCⱢ꜡כ◘▬◄fi☻╩

⌐ ⇔√ 12 ⁹ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸○fiꜝ▬fi─╖╛Ɫ▬Ⱪꜞ♇♩

─ ╩ ↑⁸○fi◘▬♩≤○fiꜝ▬fi ≤⇔⁸ ⁸ ╩ⱱכⱶⱭכ☺≢ ⇔√⁹ 

ה ─ ⅛╠─ ⌐╟╡⁸ ╖ ⌐ ╩ ≤⇔√◄fi☺ꜛ▬◘ⱴכ◒☻כꜟ╩ ∫√

⁹ ⁸ │ ≢ ⇔⁸ 24 │ ⌐ ⅜ ↕╣√√╘⁸ ╖ ⌐ ◐♇

♩╩ ⇔⁸○fiꜝ▬fi≢ ∫√⁹ │♅כꜞ♩►▪─ ⌂ ╡○fiꜝ▬fi╩ ⇔⁸ ╩ ⇔√⁹ 

ה ─▬ⱬfi♩⌐ ⇔⁸ ≤─ ◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╢↓≤⌐╟╡ J- PARC─ ─

≤ ─ ⌐ ╘√⁹11 ⅛╠ 11 ╕≢ ⱷ♇☿⌐≡ ⇔√⁸ ה ◦☻♥ⱶ ♁

fiꜛ◦כꜙꜞ JASIS2021 ≢│⁸ ≢ 730 ⅜Ⱪכ☻⌐ ⇔√⁹ 

-Jה PARC♬ꜙכ☻╩ ⇔⁸J- PARC─ ╩ ⇔≡ ↑╢╟℮ ⌐ ╩ ∫√ 203 ⁹

⌐│⁸ ≤⇔≡⁸J- PARC≢ ∫√ ꜞꜙ►◓►─◘fiⱪꜟ ⌐≈™≡ ⇔√⁹ 

-Jה PARC─ ┼─ ≤ ─כ◦ꜝ♥ꜞ ╩ ≤⇔≡₈ J- PARC₉╩ ⇔√ ⁸

17 ⁹ 

-SNS≤⇔≡│⁸Jה PARC♅ꜗfiⱠꜟ YouTube╩ ⌐ ⇔⁸ ╩ ≤⇔≡ ⇔√ J- PARC ╛

↑─ 50 ╩ ⇔√⁹♅ꜗfiⱠꜟ │ 320 31 ≢№╢⁹╕√⁸Twi tte r

│ 21 ⌐ ⇔⁸ⱨ◊꜡꞉כ │ 4,960 31 ≢№╢⁹⌂⅔⁸ │ ⇔≡™

╢⁹ 

 

J- PARC☿fi♃⁸│≢כ ─ ≤⇔≡ ╩ ∫√⁹ 

☻꜠ⱪה ╩ 28 ⇔√⁹ │⁸ ꜞꜙ►◓► ⌐ √╡⁸○fiꜝ▬fi ה

25 ╩ ™⁸ ┼≈⌂→√⁹ 

ה ↑⌐ Zoom⌐╟╡⁸ ─ⱪ꜠☻ ╩ ⇔⁸ ─ ⌐ ╘√⁹ 

-  22  ₈ ╩ ⅎ╢ ⌂╢⅛!?  Ⱶꜙ○fi g- ─ ╩ ₉ 

-   ₈ Ⱶꜙ○fi─ ⅜ ↄ≤⅝ ╩╘↨∆Ⱶꜙ○fi ⱦכⱶꜝ▬fi ₉ 

J- PARC≢ ╠╣√ ─ ⌐≈™≡─ⱷ♦▫▪⅛╠─ ⌐ ⇔⁸NHK─ ≢ ↕╣√⁹ │⁸

⌐ ↕╣⁸ ⌐≈⅝⁸ ┘ ≢╙ ↕╣√⁹ 

ה ─ ─ ≤⇔≡⁸ ⌐ ∆╢ ⌂ ╛ ⌐ ∆╢ ⌐≈™≡⁸ ה

⌐ ↕╣√╒⅛⁸ ה ⌂≥⌐ ∆╢ ⅜ ╩ ╘⁸ 64 ↕╣√⁹ 
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ₒ ₓ 

ᵖJ- PARC⌐⅔™≡⁸

╩ ≤⇔√

ⱴⱠ☺ⱷfi♩

╩ ⇔⁸╟╡

⅛≈ ⌂ ─

⌐ ╡ ╪≢™╢

⅛⁹ 

 

ₒ ₓ 

ה ⁸

─ ─

 

 

 

 

 

 

 

 

 

 

 

 

 

ủ ה ⅛╠ ∆╢ ⌐ ∆╢ ╩ ⇔√⁹ 

ה ⅛╠ ה ≢ ⇔√ ╩ RAM ┼ ∆╢√╘─ ╩

⇔⁸ 29 ⌐ 100♩fi♩꜠כꜝכ╩ ™√ ┘⌐ RAM ─ Ⱨ♇♩┼─ ╩ ⇔√⁹

│ ─ ⌐ ⇔⁸ ⇔≡™╢⁹ 

 

ủ ⱴⱠ☺ⱷfi♩─ ╩ ⇔√⁹ 

-Jה PARC☿fi♃⁸│≢כ 25 ⌐ ⇔√Ɫ♪꜡fi ⌐⅔↑╢ ⅎ™ ─ ╩ ↕

∑╢↓≤⌂ↄ⁸ ⌂ J- PARC☿fi♃כ╩ ↄ ╩ √⌐∆╢√╘⁸ 29 ⅛╠ 23

⌐₈ ─ ₉╩ ⇔≡™╢⁹ │⁸ ◖꜡♫►▬ꜟ☻ ─ ╩ ╕ⅎ⁸ 28

⌐○fiꜝ▬fi ⌐≡ ─ ⌐ ∆╢ ─ ⁸ ☿fi♃כ ⌐

╟╢₈ANA◓ꜟכⱪ ─ ╩ ⅎ╢▪◘כ◦ꜛfi ⌐≈™≡₉─ ┘₈  J- PARC

ⅎ™ ╩ ⌐Ί 2021 ₉─ ╩ ™⁸J- PARC≤⇔≡ ⌐ ╡ ╗↓≤╩

≤∆╢ ─ ⌐ ╘√⁹ 

ה ⁸ ┘ ╩ ⇔⁸ ꜟⱩꜝ♩ה ⌐⅔↑╢ ╩ ⇔√⁹ 

-Jה PARC☿fi♃כ ⅜⁸ ה ┘ ╩ ≤∆╢ ⌐╟╡ 12

20 ⌐ ↕╣√⁹ ≢│⁸ ─ ⅛╠─ ┼─ ⁸ ─ ⁸

┼─ ⁸ ─ ⌂≥⌐≈™≡ ↕╣⁸ ⌐╟╢ ⅝ ╡⅜ ╦╣√⁹╕√⁸ ה

─ ╙ ╦╣√⁹ ⅛╠│⁸₈ ⌂ ⅜⌂↕╣√₉≤ ↕╣╢≤≤╙⌐⁸

─ ≤ ╡ ╡─ ⁸ ⌂ ⁸ ─ ≤▪♇ⱪ◓꜠כ♪┼─ ⌂≥╩ ╕

ⅎ⁸↕╠⌐ ╩ ╘≡™ↄ╟℮ ⅜№∫√⁹↓─ ╩ ↑⁸ ─ ⌐ ↑ ╩ ⇔√⁹ 

 

ủ ─ ─ ⌐ ⇔≡─ ⌂ ─╕≤╘ 

700 kW─ⱦכⱶⱤ꞉כ⌐╟╡ ↕╣╢ ─ ⇔√Ɽꜟ☻ ╩⁸ ⇔√ 7.2 ◘▬◒ꜟ

159 ⌐ ⇔≡⁸6.9 ◘▬◒ꜟ 151 ╩ ⌐ ⇔√⁹ ⁸ ─ 90 ╩ ⅛⌐ ⅎ╢

™ 96 ╩ ⇔√⁹ ⇔√ ⌐ ⅎ≡⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡ ⅜

≢⅝⌂ↄ⌂∫√ 123 ⌐ ⇔≡ ⅜ ╩ ↑ ╡ ⇔√ ╙ ╘≡⁸ 263 ╩ ⅎ╢

398 ╩ ⇔√⁹╕√⁸  MW ─ⱦכⱶ ≢─ ╩ ™⁸RCS─ⱦכⱶ꜡☻╩ ─ 0.2 ⅛╠

0.15 ╕≢ ≢⅝╢ ╩ ™∞⇔√⁹↓╣│⁸ ─╟╡ ⇔√  MW ⌐≈⌂⅜╢ ≢№╢⁹
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ₒ ₓ 

ᵗ ─

≤ ─

╩ ⌐ ⇔

≡™╢⅛⁸

┼─ ⅜ ╦

╣≡™╢⅛⁸ ⅜

─ ─

⌐ ⇔≡™╢⅛⁹ 

 

ₒ ₓ 

ה ⱪ

꜡◓ꜝⱶ

 

ה Ⱡ♇♩꞉כ

◒─

 

ה ─

⌐ ↑√

 

 

ₒ ₓ 

ה ▪

fi◔כ♩⌐╟╢

─

 

↓╣╠─ ⌂ ─ ⁸₈Ɫ▬♪꜡◕ꜟ─ ╩ DNA≢ ה ∆╢ ╛ ◕ꜟ ⌂≥

┼─ ⌐ ₉⁸₈ ◦ꜞ◖fi ⌐⅔↑╢ ⇔™♩ⱳ꜡☺◌ꜟ ₉⌐ ↕╣╢ ─ ⌂

⅜ ╠╣√⁹ 

 

( ) ─ ≤ ─  

10 ⇔≡™√ JRR- ╩ ⅝⌂♩ꜝⱩꜟ⌂ↄ ⇔⁸ ⇔√ ◘▬◒ꜟ─ ╩ ⇔√⁹NSRR│

☿fi♃כ─ ⇔√ ╩ ⇔√⁹STACY│ ─ ⅜ ≤⌂∫√⅜⁸ ─

╩ ⇔≡ ╛ ╩ ╘√⁹♃fi♦ⱶ ─∕─ ─ │⁸ ⌐ ⇔≡™╢⁹ 

╩ ∂≡⁸ ⅜ ─ ─ ⌐ ⇔ ╢ ─ ⁸ ⁸ ⁸ ⌐☼כ♬─

⇔√ ─ ⌐╟╢ ⁸ ≢ ≢⅝╢ ─ ┘ ⅛╠─ ⌐ ≠™√ ─

╩∕╣∙╣ ∫√⁹ 

 

─ ≤  

≢│⁸ ─ ≤ ⌐ ↑⁸ ⁸ ─ ⌐╟╡⁸ ⅛╠ ─ ╣

╩ ∫≡™╢⁹ ≤⇔≡⁸ 213 172 ⁸ 44 38

╩ ↑ ╣√⁹ ◖꜡♫►▬ꜟ☻ ─ ⌐⅔™≡╙⁸ ╣ ─ ⌂≥⌐╟╡ ╩ ⇔⁸

╩ ⌐ ╢ ╣╩ √⇔√⁹╕√⁸ⱳ☻♩♪◒♃כ╩ ≤⇔√ ⌐╟╡⁸ ─ⱳ☻

─כ♃◒♪♩ ╣╩ ⇔√⁹⌂⅔⁸ ⅜ ╪∞√╘ │ ⇔√⁹↕╠⌐⁸ ─ ╩

≤⇔≡ ╣╢ ╩ ⇔⁸ ─ ⌐ ⇔√⁹↓─╟℮⌐⁸ ™ ─ ⌐ ↑

√ ╛ ╩ ⇔√ ─ ⌐ ↑√ ─ ╩ ∫√⁹⌂⅔⁸ ⁸

⌐╟╢ ─ ┘ ⁸ ⅛╠ ↑ ╣√ ─ ─ ─ │ ─≤

⅔╡≢№╢⁹ 

 

⁸ ⌐╟╢ ─ ┘ 

⁸ ⅛╠ ╣√ ─ ─  

 27

 

28

 

29

 

30

    

 147 168 180 211 216 172 213 
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ה ⁸

⁸ ⁸

 

ה ┼─ ה

 

ה ⱳ☻♪◒╩ ╗

─ ⁸

⸗♬

♃ꜞfi◓  

ה ⌐╟╢

⸗♬♃ꜞfi

◓  

ה ⌂≥─

⸗♬♃ꜞfi◓

 

ה ⅛╠─

┼─ ⸗

♬♃ꜞfi◓  

 

 

 

 

 

 

 

 

 

 

 19 17 27 38 30 38 44 

(  24 23 15 22 13 14 16β  

) ( )  59 46β  43 44 42 37 32 

⅛╠ ↑ ╣√        β  

β ≤─ ⌐╟╡⁸ ⌐≈™≡⁸ 28 ⌐ ⇔≡™╢⁹ 

β : ⇔√╙── ◖꜡♫►▬ꜟ☻ ─ ≢ ≤⌂∫≡™╢ ╩ ╗⁹ 

β : 31 ─ │ ≢№╢⁹ 

 

 ⁸ ┘ ☿fi♃כ≢ ∆╢ ♃☻◒ⱨ◊כ☻⌐╟╢ ╩ ⇔⁸

™ ─ ⁸ ─ ╩ ⇔≡⁸ ─ ╩ ⇔√⁹⌂⅔⁸ ⌐⅔↑╢ ה ─

─ │ ─≤⅔╡≢№╢⁹ 

ה ╕≢│⁸ ─ ⁸ ה ⌐╟╢ ┘ ⅛╠⌂╢

╩ ⌐ ⇔ ⇔√⁹ ┘ │⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡

╩ ╡╛╘√⅜⁸○fiꜝ▬fi⌐╟╡⁸ ─ ⁸ ה ─ ┘ⱦ♦○

⌐╟╢ ╩ ∫√⁹ 

ה ™ ╩ ∆╢ ⌐≈™≡│⁸ Ⱡ♇♩꞉כ◒ ₈JNEN₉≤™℮⁹ ╩ ⇔≡⁸ ─

╩ ∆╢ ╩ ⇔√⁹JNEN ⌐ ⇔≡™╢ ⅛╠─ │ 99 29 ≢№

∫√⁹ 

ה ╕≢│⁸ ─ ╛ ╩ ∆╢ ⌐ ⇔≡⁸ ╩ ⅎ╢ ╩ ≤⇔√

╩⁸ ⌂≥≤⇔≡ ⁸ ┘ ≢ ⇔√⁹ ⅛╠⁸JNEN

₈ и ┘ ₉ 15 ─℮∟⁸ ≤⇔≡

╩ ⇔√⁹ ─ ⌐│⁸ ─ ─ ╩ ⇔⁸ ─ ⅛╠

╕≢ ⇔√⁹ │ 66 ⁸ 10 ⁸ ⁸ 24

⁸ ⁸ ┘ 40 ⁸ │ 51 ≢№╢⁹ ─╟℮

⌐ ™ ╩ ∆╢ ─ ≤ ⌐ ╘√⁹ 

ה ─ №╢ ╛ ─ ╩ ⇔√ ╩ ⇔≡ ╘√⁹ ⌐│⁸ ⱴ≤⇔≡⁸כ♥

─ ה ─ ⌐ ∆╢ ╩ ⇔⁸ ⌐ ⇔≡

╩ⱪכꜟ◓ ⇔⁸ ⁸ ⁸ ─ ╩ ↑ ╣⁸ ─ ⌐⅔™
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≡ ─ ≤ ╩ ℮↓≤⌐╟∫≡ ≤⇔≡─ ╩ ∫√⁹ 

ה 24 ⁸ ⁸ ┘ 23

⁸ ⁸ ┘ ╩ ⌐ⱪכꜟ◓ ↑ ╣√⁹ 

ה ⌐ⱪכꜟ◓ ↑ ╣√ ┘ ─ │⁸ ≢│⁸ ┼─ ⁸

ה ┼─ ⁸ ⁸ ≢№╡⁸ ≢│⁸ ┼─

⁸ ה ┼─ ⁸ ≤⌂∫≡™╢⁹ ┼─ ─ ⌐ ⌐

⇔≡™╢⁹ 

 

♃☻◒ⱨ◊כ☻ ⌐⅔↑╢ ה   

 27  28  29  30     

 63 78 62 47β  52 -β  13 

JNEN  30 88 92 43β  66 29 99 

   11  14 35β  51 

Gr   37 44 48 51 37 35 

β ─ ─ ⌐ ℮⁸ ─ ╣ ─ ⌂ ╩ ╕ⅎ≡⁸ 30 ⅛╠⁸

─ ╩ ⅛╠ ⌐ ╠⇔√⁹ ─ ⌐ ™ ⅜ ⇔≡™╢⁹ 

β ┘ ⌐⅔↑╢ ◌ꜞ◐ꜙꜝⱶ─ ⌐╟╢ ─ ⌐╟╡⁸ ─ ⅜ ⇔√╙─

≤ ╦╣╢⁹ 

β ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡ ╩ ╡╛╘√⁹○fiꜝ▬fi⌐╟╡⁸ ─ ⁸ ה

─ ┘ⱦ♦○ ⌐╟╢ ╩ ∫√⁹ 

β ╟╡⁸ ⅛╠ JNEN ⌐ ⇔√⁹↓─ ⁸ ⅜ ⅎ≡™╢⁹ 

 

─  

≢─ ╩ ⇔≡ ℮ ⁸ ┘⌐ ☿fi♃כ≢ ⇔√ ⌐≈™≡─ ╩

⌐ →╢⁹ 

ה ≢│⁸ ◖꜡♫►▬ꜟ☻ ─ ⌐╙ ╦╠∏⁸○fiꜝ▬fi ╩ ⇔≈≈ ≢─ ⅜

⌂ │ ╩ ∆╢↓≤≢⁸ ⇔√ 20 ─℮∟ 18 ╩ ⇔⁸386 ─ ╩ √

274 ⁹ ┼─ ▪fi◔כ♩ │ ≢ 94 ≢№╡( 80
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)⁸ ⅜ ≢№╢≤─ ╩ √⁹⌂⅔⁸ ─ ⌐╟╡⁸ │ ≤⇔√⁹ 

ה ⌐≈™≡╙○fiꜝ▬fi╩ ⇔⁸ ⅛╠─ 15

╩ ⇔⁸ ⌐⅔↑╢ ─ ⌐ ⇔√⁹ 

ה ≤─ ≢│⁸ ◦☻♥ⱶ ╩ ⇔√ ◌ꜞ◐ꜙꜝⱶ ╩ ⇔√⁹ 

┼─ ה │ ─ ╡≢№╢⁹⌂⅔⁸ │ ╩ ∆⁹ 

175 149 ⁸ 66 40 ⁸ 10 11 ⁸ ◘▬◒ꜟ

 

⌐⅔™≡ ╩ ⇔√⁹ 

 ⁸ 13 15  

⌐⅔™≡ ╩ ⇔√⁹ 

 51 51  

⅛╠│⁸ ─≤⅔╡ 318 ─ ╩ ↑ ╣√⁹ 

 44 38 ⁸ │ ↄ ⁸  60 37 ⁸ 

 213 172  

⌂⅔⁸ │⁸ ◖꜡♫►▬ꜟ☻ ─ ─ ╩ ⌐ ⅎ╢═ↄ⁸ ─ ─

⌂≥─ ╩ ∂√ ⁸ ╩ ⅝ↄ ╢ 284 ─ ⅜№∫√ 216 ⁹∕

─ 71 ⅜ ◖꜡♫►▬ꜟ☻ ─ ⌐╟╡ ╩ ⇔√⅜⁸ ─ ╛ ╣ ─

⌐╟╡ ╩ ∆╢⌂≥⁸↓╣╠ ─ ⌐╟╡⁸ ╩ ╢ ╣⌐≈⌂→√⁹ 

◖꜡♫►▬ꜟ☻ ─ ⌐╟╡⁸ 100 ↑ ╣≡™╢ ─ │ ≤⌂∫√⁹ 

ה ⅛╠─ ≤⇔≡ ⇔≡™╢▪☺▪ ╩ ≤⇔√ ≢│⁸ ▪☺▪ ⅛╠

╩ 80 ┼™⇔≡ ╩ ∫≡™√⅜⁸ ⌐ ⅝⁸ ╙ ◖꜡♫►▬ꜟ☻

─ ⌐╟╡ ╩ ⌐ ─☻כ◖⁸10╘√─↓⁹√∫⅛⌂⅝≢™┼ ╩ ≡○fiꜝ▬fi⌐≡ ⇔√⁹

↓─ ⁸│☻כ◖ ⅛╠ ⇔√╟╡ ≢ ⌂ ─ ╩ ≤∆╢ ▪⁸╡№≢☻כ◖

☺▪ ─ ⌐ ╦∑≡⁸ ⌂ ╩ ℮═ↄ ─ ╩ ∫≡™╢⁹ ⁸ ╩○fiꜝ▬fi≢

∆╢↓≤⌐╟╡ ┼™ ─ ⅜⌂ↄ⌂∫√↓≤≢ ╩ ╛∆↓≤⅜≢⅝⁸ ┼™ ─ 78

╩ ╢ 133 ─ ╩ √⁹╕√⁸▪☺▪ ≢ ∆╢ ⌐○fiꜝ▬fi ─ ╩ 49 ⅜ ∫√⁹↓

╣╠─ ⌐╟╡⁸▪☺▪ ─ ⌐ ⇔√⁹ ☻כ◖ ┼─ ▪fi◔כ♩ ≢│⁸

94 ≤─ ╩ √( 80 )⁹ 

ה Ⱡ♇♩꞉כ◒─ ⌂ ─ ≈≢№╢ Japan- IAEA ◄Ⱡꜟ◑כⱴⱠ☺ⱷfi♩☻◒⁸│ꜟכ
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◖꜡♫►▬ꜟ☻ ⌐╟╡ │ ≤⇔√⅜⁸ │ fi○≤⌂◒כⱪ꞉כꜟ◓╛

ꜝ▬fi≢ ⌂ ≤ ⌂≥─ ⅜ ⌂ ╩ ⇔⁸ ╩○fiꜝ▬fi≢ ⇔√

21 ⁹ ⌐≈™≡│⁸ ─ ╩ ⇔≡™╢⁹ ─ │⁸ ≡─ⱪ꜡◓ꜝ

ⱶ╩○fiꜝ▬fi⌐ ╡ ⅎ≡ ⇔√ 14 ⁹╕√⁸ I AEA ─ ≢ ∆╢ ╩ ╛∆↓

≤╩ ≤⇔√○fiꜝ▬fi☿Ⱶ♫כ╩ ∆╢ 146 ⌂≥⁸ ─ ⌐ ⇔√⁹ 

ה ⱳ☻♩♪◒♃כ╩ ╗ ─ │ 337 ( │ 219 )⁸ │ 1,119 (

│ 1,371 )≢№∫√⁹ 

ה ─ ⌐≈™≡│⁸ ─ ⌐ ≢─₈ ╩ ⇔√ ה

₉╛⁸ ה ≢─₈ ⌐ ∆╢ ─ ₉─╟℮⌐⁸

⅜ ╛ ╩ ⅛⇔√ ╩ ∫≡⅔╡⁸ │∕╣∙╣─ ⌐ ⇔≡™╢⁹ 

 

─  

ה ⅜ ∆╢ ─℮∟ JRR- ⁸♃fi♦ⱶ ⁸ ⁸ ⁸♃fi♦

♩꜡fi ⁸⸗♇◒▪♇ⱪ ┘┤ↄ™☻ⱴכ♩♦◖Ⱶ♇◦ꜛ♬fi◓ ⌐≈™≡⁸ ◖꜡♫

►▬ꜟ☻ ╩ ⇔⌂⅜╠⁸ ⁸ ┘ ⌐╟╢ ⌐ ⇔√( : )⁹

JRR- ⌐≈™≡│⁸ ⌐ ╩ ⇔⁸ ⅛╠ ╩ ⇔√⁹⌂⅔⁸Ɑ꜠♩꜡fi

│ⱴ◦fi♩ꜝⱩꜟ⌐╟╡ ╩ ⇔≡™╢⅜⁸ ⌐ ∆╢ ╖≢№╢⁹ ₈

₉ ⌐≈™≡│⁸ ─ ⌐╟╡ ⇔⁸ ⌐ ≢№╢⁹ 

ה ─ ⌐ ⇔≡│⁸ ╛ ה ─ ⁸ ♃כ♦ ─ ╩ ∫≡ ה ⌂

╩ ∆╢≤≤╙⌐⁸ ─ ⌐ ∂√ ─√╘─ ╩ ╘√⁹ ⅛╠─ ┼─

│ 144 ≢№∫√ 105 )⁹ 

ה ─ │⁸ ┘ 11 JRR- ╩ ╗⁹ ─ ⇔√⁹ ─ ╩ ∆╢

─ ⌐ √∫≡│⁸ ┘ ╩ ∆╢√╘ ─ ╩ ╗

┘ ╩ 13 ⇔⁸ ─ ⁸ ─ ╩ ⇔⁸ ⇔√⁹ 

ה │ 469 ( : 116 )⁸ │ 9,111 ( : 1,920 )⁸ ┼─ ה

│ 143 ( 115 )≢№∫√⁹ 

ה │ 480 ( 40 )≢№∫√⁹ ↕╣√ ⌐ ⇔ ⌂ⱴ◦fi♃▬ⱶ╩ ╡ ╡⁸

⌐☼כ♬─ ⅎ╢↓≤⅜≢⅝√⁹∕─ ⁸ ⌐╟╢ │ 28 ≢№╡ 28 ⁸

│ ≢№∫√⁹ 
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ₒ ⌐ ∆

╢ ⁸

ₓ 

 

ה ─ ╩ ╢√╘⁸ ה ─ ה ─ ╩ ≡⁸ ─◦fi

ⱳ☺►ⱶ⁸ ⁸ ⁸ ▬ⱬfi♩─ ⌐⁸ ─ ⁸ ┘ ╩ ⅛╡╛∆ↄ

⇔⁸╕√⁸ ≤─ ⌐ ╢ ╩ ℮ ♅כꜞ♩►▪⁸ ═ 167 ⁸ 157

╩ ∫√⁹ │ 96, 644 ≢№∫√ 16, 106 ⁹ ─ ┼─ ╩ ∆╢

√╘─ ≤⇔≡⁸ ─ ⁸ ┘ ה ╩ ⌐╕≤╘√꜠ⱳכ♩

⌐ ⅎ≡⁸ ⌐╟╢ ─ ╩ ⅝ ⅝ ⱱכⱶⱭכ☺≢ ⇔√⁹ ─☼כ♬

⌐ ∆╢√╘⁸ ─ ה ─ ╩ ∫√⁹ 

ה ⌐⁸ ╩ ⇔√ JRR- ☻▫ⱨ○☼כ◙כꜚ⁸│≡™≈⌐ ╩ ⇔⁸○fiꜝ▬fi≢─ ╩

↑ ↑╢ ╩☻ⱦכ◘─ ↕∑√⁹╕√⁸ כ◙כꜚ≥ ─√╘⁸ │○fiꜝ

▬fi⌐≡ ⇔√⁹JRR- ◦☻♥ⱶ RING ⌐≈™≡│⁸ ─ ╩ ™ ⇔⁸ ╩ ╘√⁹ 

-JRRה ≤ J- PARC─ ⌐╟╢ ⱳכ♃ꜟ►▼Ⱪ◘▬♩₈ Ⱶꜙ○fiה ⱳ₉♩▬◘ꜟ♃כ⌐≈

™≡│⁸ ─כ◙כꜚ ≤⇔≡ ╩ ↑ ↑⁸ ⌂▪♪Ᵽ▬☻⌐╟╡ ⌂ ─ ┼

┘≈↑√⁹╕√⁸ ╩♩כꜗ♅ ◘▬♩ ⌐ ⇔⁸ ⅜ ╙≡∫№≢כ◙כꜚ─≡╘ ⌐

⇔√ ╩ ⌐ ≢⅝╢╟℮⁸ ─ ╩ ∫√⁹ 

ה ≤ ⇔≡ JRR- כ◙כꜚ─ ⌐ ↑√ ☿Ⱶ♫כ╩ כ◙כꜚ⁸⇔ ─

╩ ∫√⁹ 

ה ⅜ ∆╢ ה ─ ╩ ┼כ◙כꜚ ⇔ ─ ╩ ∆ ◦□ⱪfiⱨכ○╢№≢╖

ꜞ♥▫ⱪꜝ♇♩ⱨ◊כⱶ ₈OFP₉≤™℮⁹ ─ ה ─ ╩ ⅛╠ ⇔√⁹

∕─ ⁸ ⌐≈™≡│⁸ⱱ♇♩ ⌐⅔↑╢ ICP- MS─ ─ ⅜№∫√⁹ 

 

ₒ ⌐ ∆╢ ⁸ ₓ 

ה ₈ ₉⌐≈™≡⁸ ≢ ↕╣╢ ה ⌐⅔™

≡⁸₈ │™∏╣╙ №╢™│ ─ ™╙─≢№╡⁸ ↄ─ ⁸ⱪ꜠☻ꜞ

☻כꜞ ╩ ∆╢≤≤╙⌐⁸ ─ ⌂ ╙ ↄ ╠╣≡™╢↓≤⅛╠⁸a ─ ₑ

⌐ ↑≡ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹₉≤⇔≡ A ╩ ↑√⁹╕√⁸₈♦☺

♃ꜟ♠▬fi ╛ ♪כ◖ ⅜ ⌐ ╦╣≡™╢⅜⁸ ⅜ ⇔⌂™╟℮⁸ⱪ꜡☺▼◒♩

─ ╛ ≥☼כ♬ ≤⌂∫≡ ⅜ ╗↓≤╩ ∆╢⁹₉≤─ ╩ ↑√⁹ ╩ ╕ⅎ≡⁸ ⅝

⅝⁸ ⅜ ⇔⌂™╟℮ ─ ╩ ⇔≡™ↄ⁹ 

ה ₈ ₉⌐≈™≡⁸ ≢ ↕╣╢ ה
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⌐ ⌐⅔™≡⁸₈JAEA ⌐⅔™≡ ╩ ∆═⅝◦☻♥ⱶ ☿fi♃⁸≡⇔≥כ ⌂

╩ →≡™╢≤ ≢⅝╢⁹ ─ ⌐ ⇔≡™╢↓≤╙⁸ ⌂ ≤ ⅎ╢⁹₉≤⇔≡ A ╩

↑√⁹╕√⁸₈ ─ ⁸ⱪ꜠☻ ⁸ ⌐ ⅎ⁸◖Ⱶꜙ♬♥▫┼─ ♩ⱨ♁☻כ♁ⱪfiכ○≡⇔≥

►◄▪≤⇔≡─ ⌂≥ │ ↄ ≢⅝╢⁹₉⁸₈ ה ה ⌐ ╠⇔⁸ ⁸ ⌐≈™≡

╩ ╕ⅎ≡ ⌐ ⇔√ ⁸ ⁸ ⅛≈ ⌂ ─ ≢⁸ ─ ⌐

↑≡ ⌂ ─ ╛ ⌂ ─ ─ ⅜ ╘╠╣╢⁹₉⁸₈ ─ ─ ⌐⅔™≡⁸

⅜ ה ה ⌐ ╠⇔⁸ ╣√ ⅜ ⅜∫≡⅔╡⁸ ™꜠ⱬꜟ≢ ↕╣√⁹₉ ─

╩ ↑√⁹ 

ה ₈ ₉⌐≈™≡⁸ ≢ ↕╣╢ ה ⌐⅔™≡⁸₈

⅝ ⅝ ⌐⅔™≡╙⁸ ╩ ╘╢↓≤╩ ∆╢⁹₉≤⇔≡ S ╩ ↑√⁹

⌐₈ⱪ꜠☻ ⁸Editors ΐChoice⁸ ₉≤™∫√ ⌂ ⌐ ⅎ≡ ⌂≥ ה ─

─ ╛⁸Top10 ╛ ⌂≥─ ╩ ∆╢ ╩ ↕╣⁸ ⱬfi♅ꜗכ

╩ √∆⌂≥⁸ ⌐ ╕╠⌂™ ╩ ↕╣√⁹ ⱴⱠ☺ⱷfi♩≤⇔≡│◖꜡♫ ─ ─ ⇔

™ ─ ⁸ ╩ ⌐⇔√ ╩ ⇔≡™╢≤ ↕╣√⁹ ⱴⱠ☺ⱷfi♩≤⇔≡│

─ ╩₈♥♬ꜙ▪♩ꜝ♇◒ ╩ ⇔√ ┼─ ↄ─ ₉─ ⅛╠ ↄ ↕╣√⁹

─╟℮⌂♥♬ꜙ▪♩ꜝ♇◒ ╩ ⇔√ ┼─ ↄ─ │ ≤⇔≡ ╘≡ ╕⇔™

≢№╡⁸ ╙↓─╟℮⌂ ⌂ ≤⇔≡ ⇔≡╙╠™√™⁸≤─ ╩ ↑√⁹ 

ה ₈ ┘ ₉⌐≈™≡⁸ ≢ ↕╣╢ ┘

ה ⌐⅔™≡⁸J- PARC ה ♦▫ⱦ☺ꜛfi⌐⅔↑╢ ⌐ ⇔≡│⁸₈

⅛╠ ⌐ ╢ ⌂ ╩ ⇔⁸ ≢│⁸MLF⌐ ⇔≡™╢ ─ ⅜

≤ ⌂ ─╙≤ ╩ ™⁸∕─ ⅜ ≢ ↕╣╢⌂≥ ∆═⅝ ╙ →≡™╢⁹╕

√⁸◖꜡♫ ⌐⅔™≡⁸ ╩ ∆╢≤≤╙⌐⁸ Ⱶꜙ○fi☻◒כꜟ⌐╟╢○fiꜝ▬fi ┘ ╩

∫√⁹↕╠⌐⁸ANSTO/J- PARC ─ 10 ⌐╙ ┬○fiꜝ▬fi꞉כ◒◦ꜛ♇ⱪ─ ⁸JRR- ≤─ ≢№╢ J-

JOIN ─ ⌂≥ ⌂ ╡ ╖╩ ∫≡⅔╡⁸ ╙ ⌂ ╩ ⇔√™⁹₉≤⇔≡ S ⁸

☿fi♃כ⌐⅔↑╢ ⌐ ⇔≡╙⁸₈ ⇔√ JRR- ─ ╩ ⌐ ⅝ ∆

√╘⌐ ⌂ ⅜⌂↕╣√⁹₉≤⇔≡ S ╩ ↑√⁹ ⅎ≡⁸ ☿fi♃כ─

⌐ ⇔≡│⁸A ╩ ↑√⁹↓╣╠─ ╩ ↑≡⁸ ─ ─ ╩ ⇔√⁹ 

ה ₈J- PARC ₉⌐≈™≡⁸ ≢ ↕╣╢ J- PARC ה ⌐⅔™≡⁸

⌐≈™≡│₈▬○fi ⅜ 3,651 ≤™℮─│ ≢№╡⁸ ╠⇔™ ≢№╢⁹₉ ≤⇔≡ S
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╩ ↑√⁹╕√⁸ ⌐≈™≡│⁸₈ ─ 700 kW≢─ ─ ⅜ ╘≡ ≢№╢↓≤⅜ ↕

╣⁸ ─ⱦכⱶⱤ꞉כ▪♇ⱪ⌐ ↑≡─ⱳ♥fi◦ꜗꜟ│ ⌐ ∆╢⁹₉ ≤⇔≡ A ╩ ↑√⁹↕╠⌐⁸

⌐≈™≡│⁸₈ √⌂ ⁸ ⁸ ⌂≥⁸№╠╝╢ ≢ ⌂ ⅜ ╠╣≡™╢⁹₉⁸₈◖

꜡♫ ⌐⅔↑╢ ה ─ ⁸ ─ ה ─ ⅜ ⅛≈ ⌐ ↕╣√⁹₉≤⇔≡

S ╩ ↑√⁹↕╠⌐⁸ ה ⌐ ⇔⁸  MW≢─ ╩ ←─≢│⌂ↄ⁸₈800 kW ≢

─ ╩ ∆╢↓≤╩ ∆╢⁹₉╛⁸₈JRR- ≤─ ⱪ꜡◓ꜝⱶ─ ⌂≥⅜ ╕╣╢⁹₉≤─ ╩

↑√⁹↓─ ╩ ↑≡⁸ ─ ╩ ⌐ ╩ ℮≤≤╙⌐⁸ ─ ⌐╕√⅜╢ ─

╛ ⌐ ⇔≡⁸ ⌂ ┘ ─ ─ ╩ ╘╢⁹ 

 

 ₐ ─ⱴⱠ☺ⱷfi

♩⌐ ╢ ┼

─ ₑ 

ₒ ⱥ▪ꜞfi◓ₓ 

ủ₈ ⱥ▪ꜞfi

◓₉⌐⅔↑╢

⌐≈™≡ ⌂

╩ ∫√⅛⁹ 

ה ☿fi

─כ♃ ⌐≈™

≡⁸○fiꜝ▬fi

⌐⌂∫√↓≤⌐╟╡

⅜ ⅎ√≤─

↓≤∞⅜⁸◒○ꜞ♥

│≡™≈⌐כ▫

≥─╟℮⌐ ∫≡™

ↄ⅛ ⇔≡╒⇔

™⁹ 

 

ₐ ─ⱴⱠ☺ⱷfi♩⌐ ╢ ┼─ ₑ 

 

 

ₒ ⱥ▪ꜞfi◓ₓ 

 

 

 

 

≢fiꜝ▬fi○ה ∆╢ ╙ ╘≡ ─⧵⁸│כ▫♥ꜞ○◒─ ─ ▪fi◔כ♩⌐╟╢ ≢ ∫

≡™ↄ⁹↕╠⌐ ▪fi◔כ♩≢│○fiꜝ▬fi ⌐ ∆╢ ⌂ ╩ ─כ▫♥ꜞ○◒⁸╘ ⌐ ≡≡

™ↄ⁹↓╣╕≢⁸○fiꜝ▬fi ⇔√ ─ │⁸ ≢ ⇔≡™√ ≤ ═≡╒╓ ∂꜠ⱬꜟ≢№

∫√⁹▪fi◔⁸│≢♩כ○fiꜝ▬fi ≢─ ─ⱷꜞ♇♩⌐╟╡○fiꜝ▬fi ┼─ ⌂ ⅜ ⌂⅛╠∏

№∫√⅜⁸ ⌐ ∆╢ ╙№╡⁸ ─○fiꜝ▬fi ⌐ ↕∑≡™ↄ⁹ 
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ₐ ⅛╠─

┼─ ₑ 

ₒ

ₓ 

ה ≤⇔≡

⌂ ╛ ╕≢

┘≈ↄ ⅜ ≡™

╢↓≤│ ≢⅝╢

⅜⁸ ╕≢≈

כ♥╢™≡╣╠→⌂

ⱴ│ ⌂™√╘⁸

⅛╠

⌐≈⌂→⁸

╕≢ ╩ ≡╠

╣╢ ╩ ∆╢

⅜№╢⁹ 

-JRRה  ─

─ ⅜ →

╠╣╢╟℮⁸ ─

⌐ ∆╢⁹ 

 

 

ₐ ⅛╠─ ┼─ ₑ 

 

ₒ ₓ 

 

ה ⌐ ─♪כ◖ ≤ ─ ╩ ╩ⱪכꜟ◓╢™≡⇔ ⌐ⱪכꜟ◓∂ ∆╢⌂≥⁸

─☼כ♬ ╩ ╕ⅎ√ ≤∕─ ⌐ ↑√ ╩ ⇔≡™╢⁹ ⅝ ⅝⁸ ─ ⇔╩ ╡≈≈⁸

≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⌐⇔≡ ⌐ ↑√ ╩ ∆╢⁹ 

ה ◄Ⱡꜟ◑כ⌐ ⇔≡│⁸ ╛ⱷכ◌כ≤─ ⌐╟╢ ╩ ╩☼כ♬⁸≡⇔ ╕ⅎ√ ╩

∆╢↓≤⌐╟╡⁸ ─ ╩ ∆╢⁹ 

ה ⅜♪כ◖ ╛ ⌂≥≢ ↕╣╢⌂≥⁸ ⌐ ⅜№╢ ─

⌐≈™≡│⁸ ╙ ╘≡ⱪ꜡⸗כ◦ꜛfiⱦ♦○─ ╩ ╘╢⌂≥⁸ ⅝ ⅝ ╩ ∆╢⁹ 

ה ─ ╩ ⌐ ∆╢☻Ⱨfi○ⱨ ⌐≈™≡╙⁸ ⌐▬ⱡⱬכ◦ꜛfi ╩ ⇔

≡ ☻Ⱨfi○ⱨ ─ ⅜≢⅝╢╟℮⌐⌂╡⁸ ╟╡╙ ⌐ ⇔≡ ╩ ∆╢ ╩

⇔√⁹ ⅝ ⅝⁸ ≢─▬ⱡⱬכ◦ꜛfi ≤ ╩ ╡⌂⅜╠ ⌐ ↑√ ╩ ∆╢⁹ 

 

 

-JRRה ─ ⁸ ⱦכⱶ ה ─ ⌐ ⇔⁸ ─ ╩ ∆╢≤≤╙⌐⁸OFPה

ⱪꜝ♇♩ⱨ◊כⱶ╩ ⇔√ J- PARC╩│∂╘≤∆╢ ╛ ╩ ╘╢↓≤⌐╟╡⁸

─ ⌂ ≥ⱴכ♥ ⅜ ℮ ─ ≤⇔≡▬ⱡⱬכ◦ꜛfi ⌐ ⇔⁸ ─ ⌐ ╡ ╪

≢™ↄ⁹ 

 

∕─  

⌐⌂⇔⁹ 
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   ─ ∕─ ─ ─ ⌐ ∆╢  

 

┘ ⌐ ∆╢  

No. ה  ─  

∆╢ ה   

 ⌐ ↑√ ─ ≤ ה

┼─  

 ⌂ ─  

 

 ◄Ⱡꜟ◑הכ  

 ☻●ה 

⌐ ╢

⌂≥  

ủ ◄Ⱡꜟ◑כ 26  

ủ ◄Ⱡꜟ◑כ 30  

ủ ◄Ⱡꜟ◑כ 10  

ủ╙╪∂╜  

ủ  17  

─ ⁸

 

 ∆╢ ⁸

ה ꜠ⱦꜙכ 

꜠ⱦꜙכ  

 0315 

 0327 

 

⌂  ♃כ♦

 ᵑ ⌂   ᵒ ⌂▬fiⱪ♇♩ ┘ ⌐ ∆╢  

  

 27

 

28

 

29

 

30

 

   

 27  28

 

29  30     

 

─

 

14.3% 

14.3% 

14.3

 
β  

14.3% 

28.6

 
β  

21.4% 

50.0

 
β  

14.3% 

64.3

 
β  

21.4 

85.7

%  
β  

14.3% 

100.

0%  
β  

 
 

37, 078,003 34, 078,414 33, 541,973 30,256,854 12,188,631 12, 105, 919 16, 643, 163 

HTTR

⌐

↑√◦☻

♥ ⱶ

⁸

⁸

─

╩ ╗ⱪ

꜡☺▼◒

♩ ─

14.3% 

14.3% 

14.3

 
β  

14.3% 

28.6

 
β  

24.3% 

52.9

 
β  

24.3% 

77.2

 
β  

24.3% 

101.

5  
β  

24.3% 

125.

8  
β  

24.3  

150.

0  
β   

39, 858,434 
38, 582,828 

β  
34, 752,581 

39,318,793 
β  

 15,823,142
β  

15, 987, 564 
β  

18, 005, 170 
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⁸ ה

♩ꜝⱩꜟ

β  

        

 

40, 499,675 38, 002,212 35, 026,452 37,432,899 15, 908,132 15,652,575 17,534,957 

⌐⅔↑

╢
β  

        

)  

ỏ217,476 ỏ34,346 ỏ5,746 ỏ1,085 13,810 ỏ1,846 ỏ855,435 

( )

─╖β  

242

(

26

)  

201  206  196  182  168  154  201  

◖☻

♩

 

    22, 820,653 16,188,657 18,238,833 

┼─

─
β  

77  97  85  82  84  61  74  70  

כ◘

ⱦ☻

◖☻

♩

 

41, 250,663 30, 708,802 89, 693,443 33,103,070    

 
        

 

409 405 383 362 217 220 237 

⁸ │ ╩ ⁹ ⌐≈™≡│ ╩ ⅝ ⌐ ⇔√ ─ ╩ ⁹ 

β ─  

β ⱳכꜝfi♪ ╩ √⌐ ⅎ√ ─  

β 27 ⅛╠ 30 ╕≢│⁸ ╟╡ ⌐ ⇔√₈╙╪∂╜₉≢─ ⁸ ꜟⱩꜝ♩ה ┘ ⌐⅔↑╢ ╩ ╗⁹ 

β ╙╪∂╜ ⌐ ≠ↄ │ 26 ⅛╠ ⇔≡™╢↓≤⅛╠⁸ ─ ≤⇔≡│ 26 ─ ╩ ⇔≡™╢⁹ 

β ┼─ ─ ⌐≈™≡│⁸ ⁸ ≢─ ─ ⁸ ╩ ה ∆╢ ┼─ ╩ ⇔≡™╢⁹ 

β ─ │⁸ ─ ≢№╢⁹ 
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⁸ ⁸ ⁸ ⌂ ⁸ ⁸ ⌐ ╢ ┘ ⌐╟╢  

 ⁸ ⁸  

⌂ ─

⁸  

─ ה  
⌐╟╢  

⌂   

ₐ ⌂ ≤  e

ₒ ₓ 

ᵑ ─

╩ ≤⇔

√ ╩ ∫≡™╢

⅛⁹ 

 

ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ─ ─

 

ꜟⱩꜝ♩ה ─

╕≢─

 

ה ⁸

⁸

─ ─

 

ה ה

─ ┘

⸗♬♃ꜞfi◓

 

 

 

ה ─  

 

ᵑ ─ ╩ ≤⇔√ ╩ ∫≡™╢⅛⁹ 

ủ ⁸ ꜟⱩꜝ♩ה ─ ─  

ה ⁸ ꜟⱩꜝ♩ה ─ ⌐ ↑≡⁸ ┘ ⌐ ≠ↄ ⁸ ╩

⌐ ⇔⁸ ─ ⌐ ╘√⁹ ⌂ ≤⇔≡⁸ ╕≢─ ה ╩ ╕ⅎ⁸

Ɽ♩꜡כꜟ─ ⌐ ┼─ ⁸ ─ ⁸ ⅛↑ ─ ╩ ⇔≡ ╩

☻►fiⱢכꜞ◓⁸⌐╙≥≥℮ ┘ ╩ ⇔√⁹╕√ ⌐ ⅝ ⅝⁸ ─

╩ ≤⇔√Ᵽכ▫♥ꜞ▪ꜞꜟꜗ♅כ VR ╩ ℮≤≤╙⌐⁸ √⌐ ─ ╩ ≤

⇔√ ☻◐ꜟ▪♇ⱪ ╩ ∫√⁹ 

ה ╛♩ꜝⱩꜟ ┼─ ⌐≈™≡⁸ ⌐ ה ⁸ ╩ ≤⇔√ ≢─

─ ╩ ⇔√ ⁸ ╩ ⇔√ ⁸ ⁸

╩ ⇔√⁹ 

 

ủ ♩ꜝⱩꜟ ─ ╕≢─  

ה 12 ⁸HTTR K- 101 ≢ ⌐ ⇔≡™√ ⌐⅔™≡⁸

⁸ ┘ → ⅜ ↕╣√⁹ ─ ─ ⁸₈ ₉≤ ↕╣√⁹ ╩ ∫

√ ─ꜟⱩכ◔⁸ ╟╡ ⅜ ┘ ⇔≡™√↓≤⌐╟╢╙─≤ ↕╣√√╘⁸ ╩

ꜟⱩכ◔⁸⇔ ⌐ ╩ ⅝ ↓∆ ⅜⌂™↓≤╩ ∆╢↓≤≤⇔√⁹ 

 

ủ ⁸ ⁸ ─ ─  

ה ⌐ ≠ↄ ≤⇔≡ ⇔√ ⌐ ™ ╩ ╘≡⅝√⁹ ⌐ ∆╢ ⌐

⅔™≡ ⇔√ ≤∕─ ─√╘─ ─ │⁸ 30 ≢꜠ⱦ

⁸⌐╙≥≥╢∆כꜙ ─꜠ⱦꜙכ♅כⱶ⌐╟╡ Ⱨ▪꜠ⱦꜙכ╩ ⇔√⁹ 

 

 

ₒ ─ ₓ 

( ) ─ ─

⌐ ↑√ ≤

─ ─ ╩

⇔√ ⌂

ₒ ₈ ₉x  

ủ₈ ₉⌐≈™≡│⁸

┼─ ╩

⇔⁸ ⌐ 13

─ ⌐ ⇔√⁹

┼─ ≤⇔≡

↕∑√ BDBA ⌐ ∆╢

♪כ◖₈ ₉

│⁸ ─

⌐╙ ≢⅝╢↓≤⌐

ⅎ⁸ ╩ ℮

┼ ∆╢

≤⇔≡ ™ ⅜

≢⅝╢⁹╕√⁸

⌐ ≠

ↄ √⌂ ─

╩╕≤╘╢≤≤╙

  

⌐ ∫√   

⌐ ∆≤⅔╡⁸

─ ה ⁸

⌐ ╠⇔⁸ ─

⌐╟╢ ⁸ ⌐≈™

≡ ╩ ╕ⅎ≡ ⌐

⇔√ ⁸ ⁸ ⅛

≈ ⌂ ─ ≢

₈ ─ ₉⌐

↑≡ ⌂ ─ ╛

⌂ ─ ─ ⅜

╘╠╣╢√╘⁹ 

 

─ ─ ⌐

↑√ ≤ ─

─ ╩ ⇔√

⌂  

ủGIF ≤⇔≡ COP26─

⌐ ⇔≡ ╩

⇔⁸GIF─

┘ ─ ⌐

∆╢ ⌂ ╩ ╘

╢≤≤╙⌐⁸ ╛
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꜠ⱦꜙכ─ ⁸ ─ ≤⇔≡ ה ☿◐ꜙꜞ♥▫ ᵑ⅛╠ᵝ─℮∟⁸

⅜ ╡ ╗ ╩ ⌐ ⁸ᵑ ─ ─ ╖─ ⁸ᵒ ─ ⁸Ⱨ

▪꜠ⱦꜙכ─ ⁸ᵓ ─ ⁸ ─ ─ ╖─ ⇔⁸ ─

⁸ᵖCAP ─ ⁸ᵗ ─ ⁸ᵘ ─ ⁸ᵚ ⌐ ∆╢ ─

⁸ᵛ ≤─ ⌐╟╢ ─ ⅜ ⇔≡™╢↓≤⁸ ⇔√ ─ ≡⅜ ↕╣≡™╢

↓≤╩ ⇔√ 100%⁹╕√⁸ ▪fi◔כ♩─ ⅛╠ ⅜ ה ☿◐ꜙꜞ♥▫

⅜ ⇔√ ≢№╢ KPI ╩ ⇔≡™╢↓≤╩ ⇔√⁹↓╣╠─ ⅛╠⁸

↕╣√ ⅜ ╠╣≡™╢↓≤⅜ ≢⅝√⁹ 

ה │⁸₈ⱴⱠ☺ⱷfi♩○Ⱪ◙ⱬכ◦ꜛfi─ ╩ ⇔√ ₉⁸₈ ⅛↑ ─ ₉⁸₈

┘ ה ─ ─ ₉ ⁸ ╩ ⌐ ╩ ∆╢≤≤╙⌐⁸₈ ☻

◐ꜟ▪♇ⱪ ₉⁸₈VR ₉⁸₈ ₉ ⁸ ⌐ ╢ ה ─ ╩ ∫√⁹ 

↓╣╠─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ⁸ ─ ╩ ╡⁸ └≤╡⅜ ╩ ⇔√

⅜ ≢⅝√⁹ 

⌂⅔⁸ ⌐ ∆╢ ─ ┘ ╩ ╘⁸ ╖ ∆═⅝ ⁸ ∆═⅝ ╩ ╗⁹ ╩

╠⅛⌐∆╢√╘⁸ ⌐╟╢ ─▪fi◔כ♩╩ ⌐ ⇔⁸ ╩ ╡╕≤╘√⁹ ╡╕≤╘

│⁸ ─ ─ ⌐ ⇔√⁹ 

ה ─ ⌐ ↑√ ⌂ ≤⇔≡⁸ ≢ ╩ ╗⁹

┘ ─ ╩ ∆╢ ⌐⁸№╠⅛∂╘ ⅛╠ ╩ ╕ⅎ√ ─ ╩ ↑⁸∕─

╩ ∆╢↓≤⌐╟╡ ≤ ─ ╣√ ╩ ⌐ ⇔√⁹╕√⁸ ╩ ∂≡ ⌂

╩ ™ ∆ ╩ ⌐ ⇔√⁹ 

 

ủ ה ─ ┘  

│ ─ ╩ ⇔⁸ ⌐ ≠⅝ ⁸ ─ ─√╘─ ╩ ⇔√⁹ 

₈ה ₉⌐⅔™≡│⁸◦Ⱶꜙ꜠כ♃⌐╟╢ ╛⁸ ☻ⱬ▬ꜝfiכ◘─ ⁸♫♩ꜞ►ⱶ◘fi

ⱪꜞfi◓ ─ OJT ╩ ⇔√⁹╕√⁸ ⅛╠ ⇔≡™╢ ⌐ ╢ⱡ►Ɫ► ─

╩ ⇔√⁹ 

♩ⱪꜝfiה PLANDTL ┘ MELT ♫

♩ꜞ►ⱶ ╩ ∂⁸♫♩ꜞ►ⱶ ─ ה ─ ה ╩ ╘√⁹ 

─HTTR⌐⅔™≡│⁸HTTRה ╩ ⇔≡ ⅛╠ ┼ ─ ╩ ∫√⁹ 

⌐⁸ ≤⇔

≡─ ─ ⌐

↑√ ╩ ⇔⁸

RI ─ ╩

⇔≡⁸ ™ ≤ ╩

≈≈ ≤─

╩ ∆╢⌂≥

⌂ ╩ →√⁹ 

ủ ≢│⁸

╟╡ ⇔™

╩ ╘

√ ╘⌐ ≠⅝ 11

32 ♃☻◒⌐≈™≡♃

⌐♩כ◦◒☻ ≠™√

╩ ≥⅔╡ ╘√⁹

─ ╩ ⇔√

≢№╢ ♃

fi◒ ⌐≈™≡ ⁸

╩ ≥⅔╡ ╘√⁹

♃fi◒ ─

≤⇔≡ ╩ ∫≡

™╢ ⌐≈™≡

│⁸ ⇔≡™╢

♄fiⱤ─

─ ╩╙≈

─ ○▬ꜟ♄fiⱤ

╩ ⇔√ ╩ⱪ꜠☻

⇔⁸ ⌐ ↕

╣╢⌂≥⁸ ⌂ ╩

ⱨꜝfi☻⁸▪ⱷꜞ◌≤─

╩ ⌐ ╘⁸

⇔™ ◦☻♥ⱶ─

⌐ ↑≡ ╩ ⇔≡

⅔╡⁸ ⌂ ─ ╛

⌂ ─ ─

⅜ ╘╠╣╢⁹ 

 

●☻ ≤↓╣⌐╟╢

─  

ủHTTR⌐≈™≡ ╩

√∆≤≤╙⌐⁸

╙ ⇔√ ≢⁸

⌐≡⁸

⌐ ⅜ ≢⅝

∏⁸⅛≈⁸ ⅜ ≡

⇔√≤⇔≡╙⁸ ⅜

─╖≢ ⇔⁸

⅜ ⌂ ⌐ ↕╣

╢≤™℮ ●☻ ─

™ ╩ ≢ ╘≡

∆╢⌂≥⁸ ⌂

─ ╛ ⌂ ─

─ ⅜ ╘╠╣╢⁹ 

 

─  

ủ₈ ₉─

⌐≈™≡⁸ ⅜

⇔≈≈№╢⅜⁸
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ₒ ₓ 

ה ⁸ ꜝ♩ה

Ⱪꜟ ⸗

♬♃ꜞfi◓  

ה ⌐⅔↑╢

⸗♬♃ꜞ

fi◓  

 

ₒ ₓ 

ᵒ ─√╘─

⅜ ≢№╢⅛⁹ 

 

ₒ ₓ 

ה ─

 

 

 

 

 

 

 

 

 

 

 

 

ₒ ₓ 

ᵓ ASTRID

ה ┘ ╩ ∂⁸ ─ ה ─ ה ╩ ╘√⁹ 

 

ủ ⁸ ꜟⱩꜝ♩ה ⸗♬♃ꜞfi◓  

ה ─ │⌂ↄ⁸ 31 ≢⁸ 1,378 ╩ ⇔√⁹  

 

ủ ⌐⅔↑╢ ⸗♬♃ꜞfi◓  

ה  

 

 

 

ᵒ ─√╘─ ⅜ ≢№╢⅛⁹ 

ủ ─  

ה ◦☻♥ⱶ ⱨ◊כꜝⱶ ₈GIF₉≤™℮⁹ ─ ≤⇔≡ ┘ ╩ ∆╢≤≤╙

⌐⁸ 11 ⅛╠ GIF ─ ≤⇔≡ OECD/NEA┼─ ╩ ⁸ ⅛╠

☿fi♃כ ISTC ┼─ ╙ ∆╢⌂≥⁸ ─№╢ ─ ה ╩ ∫√⁹ 

₈ה ₉⌐⅔™≡│⁸ ┼─ ╩ ∂≡ ה ⁸ ┼─ ─

╩ ∫√⁹╕√⁸ ⌐ ≠⅝ ⁸ ─ ─√╘─ ≤⇔≡⁸◦Ⱶꜙ꜠כ♃

⌐╟╢ ╛ ☻ⱬ▬ꜝfiכ◘─ ⁸♫♩ꜞ►ⱶ◘fiⱪꜞfi◓ ─ OJT╩ ⇔√⁹

↕╠⌐⁸ ─ ⁸ ⌂ ─ ┘♫♩ꜞ►ⱶ ╩ ∂≡⁸ ┼─

╛ ─ ╩ ∫√⁹ 

ה ─♫♩ꜞ►ⱶ╩ ™√ ─ ≢│⁸ⱬ♥ꜝfi╩ ≤⇔√♫♩ꜞ►ⱶ

⌐ ∆╢ ╩ ∆╢≤≤╙⌐⁸↓╣╕≢⌐ √♫♩ꜞ►ⱶ ה ╩ JAEA-

Technology ⌐╕≤╘⁸ ╩ ╘√⁹ 

ⱶ►ꜞ♩♫ה ≢│⁸ ⌐ ⇔ⱬ♥ꜝfi ה ⅜ⱴfi♠כⱴfi≢ ─ ╩ ™⁸

♫♩ꜞ►ⱶ ─ ╩ ╘√⁹ 

ה ●☻ ☿fi♃⁸│≢כHTTR─ ⌐╟╡⁸HTTR─ ╩ ⇔≡ ⅛╠ ┼

─ ╩ ╢≤≤╙⌐ ─ ⌐ ╘√⁹ 

 

( ) ─ ─ ⌐ ↑√ ≤ ─ ─ ╩ ⇔√ ⌂  

→√⁹ 

ủ↓╣╕≢─ ─GIF

≤⇔≡─ ╩╕

≤╘⁸ ⌐≈⌂→╢╟℮

GIF╩ ⇔√⁹COP26

⌐ ⇔⁸GIF ⅛╠

COP26 ⌐ ⇔≡⁸

◄Ⱡꜟ◑כ ─

≤ ⌐ ∆╢

╩ ╡⁸World Nuclear 

News⌐╙ ╡ →╠╣╢

⌂≥⁸GIF─

╩ ╘√╒⅛⁸GIF ⱱ

╩☺כⱶⱭכ ה

⇔⁸ ◖fi♥fi♠╩

↕∑╢↓≤≢⁸ ≢─

GIF ╩ ╘√⁹

╕√⁸GIF ≤⇔≡ IAEA─

╩ ╗SMR─

⌐ ∆╢≤≤

╙⌐⁸GIF⌐⅔™≡ ⅜

⇔≡ ⇔√♫♩ꜞ

►ⱶ ─

╩fi▬ꜝ♪▬●ה

GIF─ ≤⇔≡ ⇔⁸

─ ⅜

╩ ∆ ⁸GIF╩ ∂√

─ ─ ⅜

∆╢⌂≥ ⌂

⅛╠ ╣⅜ ≡⅔╡⁸

≤ ─ ⁸☼כ♬

RI ⌂≥─

⌐☼כ♬ ≢⅝╢

─

≢№╢↓≤╩ ╕ⅎ⁸

─ ⌐ ↑ ⌂

╩ ℮ ⅜№╢⁹ 

ủ ה ⌐ ∆╢

⌂ ה ↑─

╩ ╕ⅎ⁸ ╩

⇔√ ─ ╩

╩ ∆╢↓≤⌂ↄ ╘

╢═⅝≢№╢⁹ 

 

∕─  

ה

─  

ủARKADIA─ ≤

─ ⁸ ─

╩ ⁸ ≤

●☻ ╩ ╖ ╦∑√

⇔™ ◦☻♥ⱶ ╩

⇔⁸ CEA≤

⁸HTTR ⁸

╩ ╢ ⌂ ╩

√⁹ 

ủ ─ ⁸GIF
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─ ⱪ꜡☺▼◒♩

┼─ ╩ ∂ ╠

╣√ ה │

─ ─

⌐ ∆╢╙─

⅛⁹ 

ₒ ₓ 

ה ─№╢

─ ה ⁸

ה ⌂

─  

₈ה ₉─

⌐ ↑√

 

₈ה ₉╩ ™√

─

 

ה ASTRID ─

 

-  ASTRID

┼─ ⅜

─ ⌐ ╢

  

-  ┘

─

─ ╛⁸

ASTRID ─

─ ⅜ ─

⌐⅔

) ─ ─ ⌐ ↑√  

ủ ─ ─ ⌐ ↑√ ⌐≈™≡│⁸₈╙╪∂╜₉⁸₈ ₉ ─↓╣╕≢─ ─ ╩

∆╢≤≤╙⌐⁸ ⁸ ꞉כ◐fi◓◓ꜟכⱪ ₈CNWG₉≤™℮⁹

─ ┘ GIF ─ ─ ╖╩ ⇔⁸ ╛ ─ ⌐╟╢ ─

⁸ ⌂ ╩ ⇔√⁹ 

ủ ₈ ₉⌐≈™≡│⁸ ┼─ ╩ ⇔√⁹ ─ ⁸ ─ ⌂

┘ ⁸ ─ ╩ ∆╢ BDBA⁸ ┘ ⌐≈™≡⁸ ╡╕

≤╘╩ ⇔⁸ ⌐ ≢ ה ↕╣√⁹↓─ ⁸ BDBA◖כ♪─

⁸BDBA ─ ⁸BDBA ה ⁸ Na ┼

─ ⅜ ↕╣√⁹ ⌐│ ─ ≢ ⇔≡⅔╡⁸ ┼─ ≤≤╙⌐⁸

⁸ ⁸ ╛ ⌐ ╢ ─ ╩ ⇔√⁹ 

ủ ─ ≢│⁸BDBA ─ ⌐ ∆╢ ♪כ◖ ─ ⌐≈™≡ ↕

╣⁸ ↕╣√⁹√∞⇔⁸ ╩ ℮ ⁸│≡™≈⌐₉♪כ◖₈SIMMER♪כ◖ ⅜ ∆

╢₈ ₉╩ ↑≡ ∆╢≤↕╣√⁹╕√⁸ ה ⌐ ╦╢ ≤⇔≡⁸ ⌐ ╢

⌐ ⇔⁸ ─ ─ ╩ ∆╢√╘─ ≤⇔≡⁸ ⌐ ╦╡

╩ ∆╢↓≤≢ ⇔√⁹ ╩ ⇔⌂™ ─ ☻Ɑ◒♩ꜟ─ ⌐ ╢ ╩ ─

12 ⌐ ⇔⁸∕─ ⁸ ╩ ╘√⁹ 

ủ ⌐ ≠⅝⁸₈ ₉≢─ ─ ╩ ╘⁸ ╩ ≤⇔≡ ⇔√⁹╕√⁸

≤⇔≡─ ─ ⌐ ↑√ ╩ ⇔⁸ ₈≡⇔≥☼כ♬⌂√ ₉≢─ ꜝ☺○

ⱪכ♩♁▬▪ RI ─ ╩ ⇔⁸ ╩ ─ ◦☻♥ⱶ

₈ ◦☻ ₉≤™℮⁹ ─ ╩ ⅛╠ ⇔≡ Mo- 99⁸Ac- 225 ⌐ ╢ ⌐ ∆╢≤≤

╙⌐⁸ ≤─ ╩ ⇔√⁹ 

ủ ⌐ ≠ↄ ≤⇔≡⁸ ─ ⁸ ┘♃ꜝ♇ⱪ ─

╩ ∆╢≤≤╙⌐⁸ ─ ⌐ ⇔√⁹ 

ủ ⱪꜟ♩♬►ⱶ ⌐≈™≡│⁸ ⌐ ↑⁸ ─ ⌐ ╢

⅛╠⁸ ┘ ─ ─ ה ⁸ ה ⁸ ⌐╟╢ ─ ⁸

─ ─ ╩ ⇔√⁹ 

ủ ₈╙╪∂╜₉ ─ ╡╕≤╘⌐≈™≡│⁸ ╩ ∆╢≤≤╙⌐⁸ ⌐ ↑≡⁸ 30 ⌐

⇔√ ─┼Ᵽכ◘ ╩ ╘⁸ ↑─ⱳכ♃ꜟ◘▬♩─ ╩ ⇔√⁹╕√⁸

╩ →√⁹ 

ủARKADIA─ ⌐⅔™

≡│⁸◦☻♥ⱶ ╩

∆╢≤≤╙⌐⁸

ה ◦☻♥ⱶ EAS⁸

ⱪꜝfi♩ꜝ▬ⱨ◦☻

♥ⱶ VLS ┘♫꜠♇☺ⱴ

Ⱡ☺ⱷfi♩◦☻♥ⱶ KMS

─ ╩ ™⁸ꜚ ◙כ

╙⌐☻כ▼ⱨכ♃fi▬כ

⌂╢ ⱪꜝ♇♩ⱨ◊כ

ⱶ─ ╩ ⇔≡

╩ ╡ ╪∞⁹╕

√⁸ ╩

⇔⁸ ה ─

─♪כ◖

╩ ♩כ◕☺כ♥☻⁸╘

⌐⅔™≡⁸

╩ ↑╢↓≤⅜≢⅝√⁹

↕╠⌐⁸ARKADIA ┘↓╣

╩ ∆╢ ⌐≈

™≡ ─ ╩

™ ≢─

╩ ∆╢⌂≥ ⌐

⌂ ╩ →√⁹ 

ủ ⌐ ∆

╢ ♦

─♃כ ⌐⅔™

≡│⁸ ה ≤

⁸ ≤ ≤

─ ⌂≥⁸ ⇔™ ה

─ ─ ╣⌐

⇔≡™╢⁹ 

ủ ─ │⁸

─ ⇔™ ⌐⅔

↑╢ ⌐ ╢

⌂ⱳ▬fi♩≢№╢⁹╕√

⌐⅔™≡╙ ╩

⇔≡™╢ⱪꜝfi♩│⌂

™↓≤⅛╠⁸ ─╖

⌂╠∏⁸ ─ ⌐

↑√ ╡ ╖╙ ≢№

╢⁹ ─ ╣√ ╩

⌐ ⇔ ↄ ∆╢

≤≤╙⌐⁸▬♬◦▪♥▫Ⱪ

╩ ⇔⌂⅜╠

─ ⁸ ⌐

↑≡⁸ ⅝ ⅝ ≤─

╛ ╩

∂≡ ╡ ╪≢™√∞⅝√

™⁹ 

ủ ─ ╛

⌂≥⌐ ⇔≡ⱱכ

ⱶⱭכ☺╩ ⇔≡ ↄ─

╩ √↓≤⁸

╩ ≤⇔≡♩ꜞ♅►ⱶ

⌐ ∆╢ⱪ꜠☻ ─

ⱨ◊כꜝⱶ╩ ⇔√↓≤
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↑╢  

AtheNaה ╩ ⇔√

◦ⱦ▪▪◒◦♦fi♩

─ ◦☻♥ⱶ─

╛ ─

⌐ ⌂

─

 

ה ◦☻

♥ⱶ⌐ ∆╢ ⱨ

╩ⱶꜝכ◊ ⇔√

─

─ ─

─  

ה ─

╛ ≤™

∫√

─ ╩ ⌐ ⅛

╡╛∆ↄ ∆╢√

╘⌐ ⌂

╛ ─

⸗♬♃ꜞfi◓

 

ה ─ ⌐ ⅝∏

╠╣∏⌐ ─

╩ ╕ⅎ≡⁸

⅛≈

⌐ ╩

╘╠╣≡™╢⅛≥

⌐♃כ♦ ≠ↄ ꜟכ♠ ─ⱬfi♅ⱴכ♦◒כ♃─ ╩ ╘√⁹ 

ủ ≢│⁸ ╟╡ ⇔™ ╩ ╘√ ╘⌐ ≠⅝ 11 32♃

⌐♩כ◦◒☻♃≡™≈⌐◒☻ ≠™√ ╩ ≥⅔╡ ╘√⁹ ⁸ ┘ ─

♃☻◒⌐⅔™≡ ⌂ ⅜ ╖⁸ ≢│ ⱬfi♅ⱴ⁸◒כ ≢│ ⌐⅔↑╢

ⱪꜝ◓─ ≤ ≤─ ┘ ─ ▪ⱪ꜡כ♅─ ⁸ ≢│

─ ╩ ╗ ─ ⌂≥ ╩ ⅎ╢ ⌐╙ √⌐ ╩♩כ◦◒☻♃⇔
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