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│₈ ┘ ⌐ ∆╢ ≤∕─ ₉╩ ≤⇔≡⁸ ─

⌐╟╡ 1951 4 1 ⌐ 6 1998 ─ ⌐⅔↑╢₈ ₉│™╦╝╢ ⌐№√

╢ ╩╙∫≡ ⇔√⁹∕─ │⁸1942 ( 17 1  30 )⌐ ↕╣√

2 ⁸ 1 ≤ 1943 18 1  55 ⌐ ↕╣

√ 1 ⁸ 2 ≢№∫√⁹∕╣∙╣⅜ ⌐ ≢ ⁸

≤ ┌╣╢ ─ⱪכꜟ◓ ≤⌂∫≡™╢⁹↓─ ≤ ╩⁸

26 4 ─ ⌐╟╡ ⇔⁸

≤⇔≡ ⅜ ↕╣√⁹ 

∕─ 1962 ⅛╠─ 3 ⌐ 1 ─ ⌐╟

╡ ⅜ ╠╣⁸╕√⁸1966 ⅛╠─ 3

⌐ 1 ─ ⅜№╡⁸↓─ ⁸ ◄Ⱡꜟ◑כ

⅜ ╠╣√⁹↕╠⌐⁸1973 ⌐ ╟╡ 1 ╩ ⇔⁸↕╠⌐ 1 ╩ ⅎ≡

⅜ ╠╣√⁹ ⁸ ⅛╠№∫√ │ 1965 ⌐

≤⇔≡ ─ ⌂ ≤⌂∫√⁹⅛ↄ⇔≡⁸1975 4 ─ ≢ │ 13 ⁸ 95

─ ╩ ≈⌐ ∫√⁹∕─ ⁸ ◄Ⱡꜟ◑כ ⁸ ⁸ ⌐∕╣∙

╣ 1 ⅜ ↕╣⁸╕√⁸1987 ⌐│ ◄Ⱡꜟ◑כ ⅛╠─ 1 ⌐╟╡⁸ ≤

⇔≡─ ⱪꜝ☼ⱴה

⅜ ╠╣√⁹↓

─ ≢ │ 15 ה

2 ╩ ∟⁸∕─

⌐⅔™≡ ≢╙ ─

─ ≈≤⌂∫

√⁹ 

─ │⁸ ◄Ⱡꜟ◑כ ≤ ◄Ⱡꜟ◑כ ⁸∕╣╠

╩ ┬ ─ ≈─ ╩⁸ ≤™℮ ─ ≢≈⌂←↓≤⌐╟╡ ─№╢

╩ ≈↓≤╩ ⇔√⁹⇔⅛⇔⁸

⌐╟∫≡ ↕╣≡™√ ⌐│

⌐ ─ ⌐ ╦⌂™╙─⅜⅛

⌂╡№╡⁸╕√⁸ ─ ╣≤⌂∫≡™√

┼ ╩ ↕∑╢↓≤⁸∕⇔≡ ╟

╡╙ ─▪▬♦fi♥▫♥▫╩╟╡

⌐ ∟ ∆↓≤╩ ⇔≡⁸1995 ⌐

⇔√ ⌐⅔↑╢ ╙ ↑≡⁸1996 ⌐ ⇔™ ⅜ ↕╣√⁹↓─ ⌐╟╢

│ 1997 4 ⌐ ─ ⌐╟╡ ∆╢≤ ⌐⁸₈ ⌐ ∆╢ ┘∕

─ ─ ₉╩ ≤⇔≡⁸ │ ≤⌂∫√⁹↓↓≢ ≤╙⌐ ─

COE ⌐ ↑╠╣╢↓≤≤⌂∫√⁹↓─ ⌐╟╡⁸ │ 3

≤ 2 ☿fi♃כ⌐ ↕╣√⁹∆⌂╦∟⁸ │⁸ ⁸ ⁸ⱪꜝ☼ⱴה

≢№╡⁸ │ ◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ 3 ≤ ☿fi♃⁹╢№≢כ

◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ─ ⌐ ™ │ ⌐ ↕╣√⁹↓─

⌐№∫√ ╛ │ ◐ꜗfiⱤ☻⌐ ↕╣⁸1999 ╩╙∫≡ │ ─

⅛╠ ╣╢↓≤≤⌂∫√⁹⇔⅛⇔⁸ ─ ♃꞉כ│ ⇔ ↑⁸ ─

⌐ ♃כ♦╢™≡╣↕ ╩ ⇔≡ ⅜♃כ♦ ⌐ ⌐ ╠╣≡⅝≡™√⁹ ⁸

☿fi♃⁸│כ ─ ⱪꜝ☼ⱴה 1 ⅜ 3 ─ ⌐

↕╣╢↓≤⌐╟╡⁸ ◄Ⱡꜟ◑כ ╩ ⌂ ⅛╠ⱪ꜡☺▼◒♩ ⌐ ∆╢√╘─ ⅜

↕╣√⁹╕√⁸1983 ⌐ ◐ꜗfiⱤ☻⅛╠ ◐ꜗfiⱤ☻⌐ ⇔√ ⌐⁸ ─ │

↕╣√⅜⁸1999 ⌐ ◦Ⱶꜙ꜠כ◦ꜛfi ☿fi♃כ─ ╛⁸ ─√╘─

כ♫Ⱶ☿ה ╩ ∆╢ ⅜ ⌐ ⇔≡ ↕╣√⁹ 

1987  

    

  ◄Ⱡꜟ◑כ  

  ◄Ⱡꜟ◑כ  

 ◦☻♥ⱶ  ◄Ⱡꜟ◑כ  

   

   



 ǯ  

3 

│ 2004 4 ⌐⁸ ─ ≤ ╩ ╦∑≡⁸ ≤⇔≡ ⇔√⁹∕╣⌐
™⁸ │⁸ ─ ≢ ─ ≤⇔≡ ╘╠╣⁸ │⁸∕╣╕≢─
╩ ⇔⁸₈ ⌐ ∆╢ ┘∕─ ─ ₉≤↕╣√⁹⌂⅔⁸ ─ ≢№

╢ ≈─ ☿fi♃כ─ │ ─ ≢ ╘╠╣⁸ ≈─ ─ │
─ ≢ ╘╠╣≡™╢⁹ 

2007 3 ⌐│ ◦Ⱶꜙ꜠ ◦ꜛfi ☿fi♃כ≤ ☿fi♃כ⅜ 10 ─ ╩ ⅎ⁸
2007 4 ⅛╠∕╣∙╣ ▪☺▪ ☿fi♃⁸כ ⱪꜝ☼ⱴ ☿fi♃כ⌐ ↕

╣⁸ √⌐ ↄ 10 ↕╣╢↓≤≤⌂∫√⁹ 

╕√⁸2005 2008 ⌐╦√∫≡ ↑√ ─ ꞉כ◐fi◓◓ꜟכⱪ⅛╠─ ╩╙≤⌐⁸
2010 4 ⅛╠│ ⁸

⁸ⱪꜝ☼ⱴה
─ 3 ⅜⁸ ◄Ⱡꜟ◑כ
⁸ ⁸ ⌐
↕╣⁸ │ 21

─ ⅜ ∆╢ ─ ≢№╢
◄Ⱡꜟ◑הכ ⌐ ∆╢↓≤
≤⌂∫√⁹ 

↓─╟℮⌂ ─╙≤⌐⁸2009 ⌐ ╦╣√ ⌐ ⇔⁸ ⌐
╩ ™⁸2009 6 ⌐│⁸ 143 ─ 2⌐╙≤≠⅝⁸ │
ה ─ ⌐№√╢ 2010 4 1 2016 3 31 ─№™∞⁸₈ ה ₉
≤⇔≡ ╩ ↑⁸ ─ ₈ ₉≤⇔≡⁸ ⇔™ ─ ≤⇔≡
∆╢↓≤≤⌂∫√⁹↓╣⌐ ™⁸2010 4 ⌐│ ⁸ ⁸ⱪꜝ☼ⱴה

│⁸ ◄Ⱡꜟ◑כ ⁸ ⁸ ⌐ ↕╣√⁹ 

≢│ 2011 ⅛╠ 5 ⁸ ≤ ⇔≡ №╢™│ ≢⁸1

ה ⁸ ⁸ ─ ⁸2 ─ ⁸3

⁸ ה ─ ⁸4 ─ ⇔─ 4 ⌐ ╢ ╩ ∫√⁹ ─
─ ╩ ≡ ╘╠╣╣┌⁸ ─ ⁸ ☿fi♃כ─ ⅜ ≤⌂∫√⁹↓─

┼─ ⅜ ╩ ⇔⁸2013 ⅛╠ ─ 3 ─ ☿fi♃₈≡⇔≥כ ◄Ⱡꜟ◑כ ☿
fi♃₉כ⅜ ↕╣√⁹↓╣│ ⌐ ≤⇔≡ ◐ꜗfiⱤ☻⌐ ⅜ ╘╠╣√
₈◄Ⱡꜟ◑כ ☿fi♃₉כ─ ◄Ⱡꜟ◑כ ─ ╩ ⇔ ⇔≡™
╢⁹↓─╟℮⌐ │ 2013 ⅛╠⁸ ◄Ⱡꜟ◑כ ≤ ◄Ⱡꜟ◑כ ☿fi
⁸כ♃ ≤ ▪☺▪ ☿fi♃⁸כ ≤ ⱪꜝ☼ⱴ
☿fi♃כ─ 3 ≤ 3☿fi♃כ ≤⌂∫√⁹∕─ ⁸2017 ⌐ ▪☺▪ ☿fi
≥כ♃ ⱪꜝ☼ⱴ ☿fi♃⁸│כ∕╣∙╣ ☿fi♃כ≤ ⱪꜝ☼ⱴ

☿fi♃כ⌐ ↕╣√⁹ 

 

 

 

 

 

ü ה ─  

Ӣѝ ᷂  
┴  

᷂᷀ 
┴  ├  

ꜘ Ҙἶ  

 

257,334  
᷂Ӣ  

1,719  6,934  

⁸ Џᶸ  

ὕ  5,859  5,764  

 423  2,351  

 
ὕ  

6,069  7,777  
 

βⱬכ☻   
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 ≤  
─ │⁸ ─ ≢₈ ⌐ ∆╢ ┘∕─ ─ ₉≤ ╘╠

╣≡™╢⁹↓─ ⌐ ™⁸2016 2021 ─₈ 3 ₉≢│⁸₈ ⌐ ∆╢ ≤∕─
─ ₉≤™℮ ⌐ ∫≡⁸ ≤∕─ ⌐ ∆╢ ⌐ ⇔⁸ ⌐ ™ ─

╩ →╢≤≤╙⌐⁸ ─ ⌐≤∫≡ ⌂ ≤⌂∫≡™╢ ≤◄Ⱡꜟ◑כ ⌐
∆╢ⱪ꜡☺▼◒♩ ⌐ ╩ ™≡ ╡ ╖⁸ ≤⇔≡ ⌐ ∆╢⁹

╕√⁸ ─ⱪ꜡☺▼◒♩ ╡⌂⌐ⱴכ♥─ ╢ ─ ⌐╙ ╩ ←₉≤⇔≡™╢⁹╕√⁸₈
≤◄Ⱡꜟ◑כ╩ ⌐⁸ ◄Ⱡꜟ◑כ ⁸ ⁸ ⱪꜝ☼ⱴה ─ 3

≢⁸ ⅛╠ ⱪ꜡☺▼◒♩╕≢⁸ ⁸ ─ ⌐ ⅎ≡™ↄ₉≤⇔≡™╢⁹3

≢ ─ ⁸⇔♪כꜞ╩ ≤⇔≡∕─ ╩ ⌐ ⇔ ↑╢≤≤╙⌐ 3 ─
─ ⌐╟╡ כ◑ꜟⱠ◄ה ╩ ∆╢ ╩ ⌐ ∆↓≤╩ ⇔≡™╢⁹ 

⌐ ≤⇔≡⁸ ╩ ≤⇔√₈ ─ ≤ ╩ ⇔√ ⌐
∆╢ ─ ₉⁸₈ ⱪꜝ☼ⱴ≤ ⌐ ∆╢ ₉⁸↕╠⌐│₈ ⁸ ⁸

⌂≥─ ◄Ⱡꜟ◑כ╩ ⌐ ⌐ ∆╢ ─ ₉╩ ─ ≤≤╙⌐ ⇔⁸21

─ ⌐≤∫≡ ⌂ ≤⌂∫≡™╢ ≤ ◄Ⱡꜟ◑כ─ ⌐ ╩⅔⅝⁸
╩ ≤⇔√ ⌂ ╩ ⇔⁸ ∆╢↓≤╩ ≤∆╢⁹ ─ ה

╩ ∂≡ ◖Ⱶꜙ♬♥▫─ ╛ ⌐ ⇔≡™╢⁹ 

 

─ ╩ ∆╢√╘⌐ ⌐⅔↑╢ ה ─ ≤⇔≡₈ ₉⁸₈
₉⁸₈ ◄Ⱡꜟ◑כ ₉─ ≈╩ ⇔⁸ ╖≤⇔≡ ⅜ ≤⌂∫≡ ╩ ℮

₈ ₉⁸№╠⅛∂╘ ≤⇔≡─ ╩ ⇔⁸∕─ ⌐ ⇔≡ ╩ ╢₈
₉⁸2011 ⅛╠ ↕╣√ ╩ ≤∆╢ ₈ ₉⁸ ┘
⌂ ─╙≤⌐ ↕╣⁸ ↕╣√ ╩ ⇔≡™╢⁹↕╠⌐⁸2017 ╟╡⁸ ⁸

⁸ⱳ☻♪◒⁸↓╣⌐ ∏╢ⱤכⱴⱠfi♩⌂ⱳ☻♩≢⌂™ ⅜ ╩ ╘╢√╘⁸ ╩
∂≡╟╡ ™ ╛ ╩ ⌐≈↑╢√╘─ ╩ ℮₈ ◐ꜗꜞ▪▪♇ⱪ ₉╩
⇔√⁹ 

2016

(QUEST)

RIAMOM Web

PANTA )

JAXA-ESA
EarthCARE

PM2.5 Web
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⌂ ─ ≤⇔≡─ ≤ ⌐⁸ │ ─ ≢─ ╩ √∆↓≤⅜ ↄ
╘╠╣≡™╢⁹ ≢│⁸ ─ ─ ⌐ ∆╢ ╩ ∆╢ ╩
⇔⁸ꜝ▬ⱨ◘▬◄fi☻⁸ ⁸ ⁸♫ⱡ♥◒ⱡ꜡☺הכ ⁸◄Ⱡꜟ◑⁸כ╙─≠ↄ╡ ⁸

⁸ⱨ꜡fi♥▫▪⌂≥─ ⌐ ↕╣≡™╢ ⌐⅔↑╢ ⱪ꜡☺▼◒♩╩ ⌐
∆╢↓≤╩ ⇔≡™╢⁹ │ ╩ ↄ ↕╣╢ ≢│⌂™ ╩ ⅛⇔≡⁸↓

╣╠─ ⱪ꜡☺▼◒♩⌐ ⌐ ╡ ╪≢™╢⁹ 

↕╠⌐⁸ ⅜ ⇔≡™╢ │⁸◐ꜗfiⱤ☻ ─ ≤⇔≡⁸ ה
⌐ ╩ ™√ ≤⇔≡ ─ ≢ ↑╠╣≡™╢⁹ │ ─ ⌐
∫≡⁸ ◐ꜗfiⱤ☻⌐⅔↑╢ ⌂ ≤⇔≡ ╩ ⇔≡ ─ ⌐ ⇔≡™╢⁹ 

≤ ⅜ ─ ⁸ ה ─ ⌂≥╩ ∆╢─⌐
⇔≡⁸ │ ╛ ◄Ⱡꜟ◑כ─ ⌂≥⌐ ╡ ╪≢™╢⁹╕√ ≢│⁸

120 ↄ─ ─ ╩ ╘≡™╢⁹ ╙⁸ ⌐ ─ ─ ⅛╠
≤ ─ ⌐ ∆╢⁹╕√⁸2018 4 ⌐ ↕╣√ ⌐⅔™≡│⁸
≤⇔≡ 1 ⁸ ╩ ∫≡⅔╡⁸ ≢ ∆╢√╘─ ⌐ ⇔≡™╢⁹ 
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─ ≤ ⌐≈™≡⁸ ╩ ⇔⌂⅜╠ ═╢⁹ │⁸

⌐⅔↑╢ ⌐ ╦╢ ≢№╢⁹ ⁸ ⁸ ⁸ ≢ ∆╢ ≢│⁸
⅛╠ ↕╣√⁸ ─ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹ ⁸ ⁸ ⌂

≥─ ⌂ │⁸ ─╖⌐╟╢ ≢ ה ↕╣╢⁹⌂⅔ │⁸ ה ה ה
⌐╟╢ 1 ≢ 3 ─ ╩ ⇔√ ⁸ ה ה ⌐╟╢ 2 ≢ 1

╩ ⇔⁸ ⌐⅔™≡ ↕╣╢⁹ 6 1 5

│⁸ ─№╡ ה ⁸∕─ ─ ─ ⌐ ∆╢ ⌐≈™≡ ─ ⌐ ∂
≡ ∆╢↓≤╩ ≤⇔⁸ ⅛╠ ─ ⌐≈™≡ ⌐ ╩ ℮⁹2020

│⁸ ⅛╠ 9 ⁸ ⅛╠ 8 ─ ⅛╠⌂∫≡™╢⁹ ⅜ ≤⌂╢ ה
6 5 7 │⁸ ─ ⌐ ∆╢ ⌐≈™≡ ∆╢↓≤╩

≤∆╢⁹ ⅔╟┘ ─ ⁸ ─ ⁸ ↕╣√ ⌐ ∆╢
⌂≥╩ ╘╢⁹ ה │⁸ ⁸ ⁸ ⱪꜝ☼ⱴה ⌐≈™≡
∕╣∙╣ ╩ ∫≡™╢⁹ ─ │ 2020 ⁸ ⅛╠ 6 ⁸ ⅛╠ 4

≤⌂∫≡™╢⁹ ⌐│ ⅜ ™≡™╢⁹ 

─ ─ ⌐│ ⅜№╡⁸ ─ ₁─ ⌐≈™≡ ╩ ™⁸ ⌐
⇔≡ ╛ ╩ ℮⁹ ─ ≢ ⌂╙─│⁸ ⁸ ⁸ ה
⌂≥≢№╢⁹ │⁸ ⅜ ≤⌂∫≡™╢⁹ ─ ─ ╩

≤⇔≡™╢⁹ ⌐│ ⅜∕╣╩ ∆╢⁹ │⁸ ─ ─√╘─
≢⁸ ⌐ ─ ⁸ ─ ⌂≥⌐ ╦╢ ╙ ℮⁹ ה │⁸
⅛╠─ ─ ה ⌐ √╢ ⌐⁸ Ɽfiⱨ꜠♇♩─ ⁸ⱱכⱶⱭכ☺─ ⌐╙

√╢⁹ │⁸ 2 1 7 ─ ⌐≈™≡ ∆╢⁹ ≢│⁸
─ ─ ה ≤⁸ ─ ─ ה ⌐≈™≡ ≤≤╙⌐ ∆╢⁹
ה │⁸ ─ ⌐ ⇔≡⁸ ─ ה ╩

≢ ⌐ ∆╢╙─≢№╢⁹∆⌂╦∟⁸ ─ ≤ ─ ⁸ ─
ⱶכ◐☻ ─ ⁸ ─ ה ⁸ ≤⇔≡─₈ ₉─
ה ה ה ⌂≥╩ ℮⁹╕√⁸ ─⁸ ╩ ⇔√ ╩ ℮⁹

ה │↓╣╠─ ╩ ↑≡ ⌐≈™≡─ ╩ ∆╢⁹ 
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─ ⌐⁸ ─ ≤⇔≡⁸ ⁸ ⁸ ≤ ☿fi♃כ ⅛╠⌂╢ ╩
↑⁸ ─ ⌐ ∆╢ ╩ ∫≡™╢⁹ 
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 ─ ≤  
2020 3 1 ⁸ 16 ⁸ 16 ⁸ 14 ⅜ ⇔≡™╢⁹ ─ ⱳ▬fi♩
⁸ ⁸ ⌂≥─ ≢⁸ⱳ☻♩─ ─ ⌂≥⅜ ↕╣≡™╢

⅜⁸ ╩ ⌐ ∆╢ ╩ ⅎ∏ ∫≡™╢⁹ 

βⱬכ☻  
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0

200

400

600

800

1,000

1,200

2012₴↓

5

2013₴↓ 2014₴↓ 2015₴↓ 2016₴↓ 2017₴↓ 2018₴↓ 2019₴↓

ѩ 24,278 18,640 25,640 24,590 34,715 34,715 35,565 54,741

ρ Ҟ 207,450 0 0 0 0 0 0 0

ρ ᵣ 21,847 24,062 21,081 17,741 13,764 13,143 11,973 11,973

Ẏ ṑ

ȹɱȽɶ ᵣ
1,487 1,463 1,439

ɕɧȸɜ ›ἶ

ȹɱȽɶ˗
130,247 128,163 126,112

ȠȶȠ Ẏ ṑ

ȹɱȽɶ ᵣ
1,611 1,595 1,579 1,563 1,543

ɕɧȸɜҘἶ

ȹɱȽɶ˗
141,083 139,670 138,275 136,892 135,112

ɕɫȶȥȭɆ

₳ 22₴↓̊ ʝ ӓ
45,137 44,686 44,239 43,797 43,228 41,671 41,004 40,347

COE 9,902 9,798 9,296 9,094 9,162 8,945 8,924 9,244

Ḩ 151,820 151,590 142,212 139,487 155,630 139,946 133,108 145,041

˲̏ 545,168 494,679 543,392 528,055 561,293 518,111 587,360 613,238

ֻ 1,148,296 884,720 925,714 901,218 954,447 888,265 947,560 1,002,136

Ỳ
ᶛ

ד

( (ד

  
⌐ ╢ │ ⇔≡ №╢⁹ ≈│ ╟╡ ↕╣╢ ≢№╡⁸╙

℮ ≈│ ≢№╢⁹ 

⌐≈™≡│⁸2004 ─ ⁸ ⌐ ⇔≡
2 │ ⅜ ↑╠╣╢ ⁸ ₁ ↕╣≡⅝≡™╢⁹ ⌐≈™≡│⁸

─ 2 ⅜ ─ ≤⌂╡⁸ ╡─ 8 ⅜ ⌐ ↕╣╢⁹↕╠⌐⁸ │
↕╣√ ─ ⅛╠⁸ ◐ꜗfiⱤ☻⌐⅔↑╢ ╩ ∆╢√╘─ ╩ ∫≡™╢⁹ ⁸
⌐≈™≡│⁸ ה ◄Ⱡꜟ◑כ ─ ⱪ꜡☺▼◒♩

╩ ∆╢√╘⌐ ⌂ ╩ ∫√ ⁸ ⌐ ╦╢ 2019 ─ ה ╩
ↄ ─℮∟ 63 ╩ ⅜ ╘╢⁹╕√ │ ₁ ⇔≡™╢⁹ 

ừ ─  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

β ╩ ╗ 

COE  2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓ 2016₴↓ 2017₴↓ 2018₴↓ 2019₴↓ 

 1,982,000 1,958,000 1,534,000 1,410,000 1,578,000 1,692,000 1,785,000 2,218,000 

 7,920,000 7,840,000 7,762,000 7,684,000 7,584,000 7,253,000 7,139,000 7,026,000 

╟╡₈ ₉─  
╟╡₈ ₉─  

βⱬכ☻  

  



1  ǯ  

10 

ừ ⌐╟╢  
2008 ⌐ ⅜ ≤⌂∫√ ⌐╟╢ ╙
≤ ⅎ╢ ≤ ─ ╩◓ꜝⱨ⌐ ∆⁹ 2 2010 2015 ─ │∕

╣∙╣ 32 ≤ 171 ≢№∫√⁹ 3 ─ 2019ה2018 ⌐≈™≡⁸ ה
⅔╟┘ ⅜⁸ 6 5 6 ⌐ ↕╣≡™╢⁹⌂⅔⁸2015 ─ ⌐≈™≡│

─ ╩ ↕╣√™⁹ 
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2012 2013 2014 2015 2016 2017 2018 2019

ᶘ ӽᾆẕ 0 0 1 0 0 1 2 1

ӽᾆẕ 0 0 0 0 0 0 0 0

ᾆẕ 0 0 0 0 0 1 1 1

ṁ ᾆẕ(S) 2 3 2 2 2 2 1 2

ṁ ᾆẕ(A) 3 3 3 5 7 5 6 6

ṁ ᾆẕ(B) 11 9 5 3 6 7 10 11

ṁ ᾆẕ(C) 2 4 6 6 6 4 8 10

ᵌᾆẕ 7 9 8 11 12 5 1 0

ᾆẕ(ᵫ ) 0 0 0 0 0 0 0 1

ᾆẕ( ᵌ) 0 0 0 0 0 1 1 0

ᾆẕ(A)︣בֿ 1 0 0 0 0 0 0 0

ᾆẕ(B)︣בֿ 7 5 2 6 9 6 3 0

ᾆẕ︣בֿ 0 0 0 0 0 0 2 3

ᾆẕᶨ ІЌ˔Е◦כ 0 1 1 0 0 0 0 2

ᾆẕ 1 1 0 0 2 0 0 0

ᾆẕԌ 0 0 0 0 1 0 0 0

Ὧ ›ὓ 34 35 28 33 45 32 35 37

ᴬᶘᾆẕ ⅜ Ὧ
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βⱬכ☻ 2015  

☻כⱬ♃כ♦ 2017ה2016  

ה 2019ה2018   

 

  

0

100,000

200,000

300,000

400,000

500,000

2012 2013 2014 2015 2016 2017 2018 2019

ᶘ ӽᾆẕ 0 0 12,818 0 0 2,210 4,680 2,470

ӽᾆẕ 0 0 0 0 0 0 0 0

ᾆẕ 0 0 0 0 0 183,950 211,120 108,290

ṁ ᾆẕ(S) 64,300 170,900 59,150 44,070 34,970 111,540 59,930 60,580

ṁ ᾆẕ(A) 32,500 28,400 44,980 57,200 83,590 52,520 57,200 43,550

ṁ ᾆẕ(B) 44,000 23,200 18,330 18,460 35,230 24,700 47,190 56,420

ṁ ᾆẕ(C) 1,800 7,000 6,370 7,930 5,980 5,850 11,830 14,820

ᵌᾆẕ 7,800 8,600 12,010 18,980 18,460 3,380 1,170 0

ᾆẕ(ᵫ ) 0 0 0 0 0 0 0 6,760

ᾆẕ( ᵌ) 0 0 0 0 0 2,990 3,510 0

ᾆẕ︣בֿ 0 0 0 0 0 0 2,730 3,120

ᾆẕ(A)︣בֿ 2,200 0 0 0 0 0 0 0

ᾆẕ(B)︣בֿ 6,800 3,400 1,820 8,190 8,970 5,590 1,820 0

ᾆẕᶨ ІЌ˔Е◦כ 0 1,000 1,040 0 0 0 0 2,860

ᾆẕ 400 300 0 0 710 0 0 0

ᾆẕԌ 0 0 0 0 1,000 0 0 0

›ὓỲᶛ 159,800 242,800 156,518 154,830 188,910 392,730 401,180 298,870

Ỳ
ᶛ

ד

ᴬᶘᾆẕ ῖ ᶛ

( (ד
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0
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1,000

2012₴↓ 2013₴↓ 2014₴↓ 2015₴↓ 2016₴↓ 2017₴↓ 2018₴↓ 2019₴↓

ᾯ ѝ
17,431 12,411 20,378 31,831

43,200 90,630 92,580 68,970

184,420 285,361 133,905 154,830

145,710 302,100 308,600 229,900

ẲἶὫ̂ 12,000 12,630 23,055 28,263 45,867 20,290 34,270 35,310

֞ 252,713 106,599 228,762 245,234 222,252 270,990 165,159 157,708

ǯǵ

Вֿ
288,770 289,778 285,552 310,650 250,009 268,008 271,838 256,954

ֻ 755,334 706,779 691,653 770,808 707,037 952,018 872,447 748,842

Ỳ
ᶛ

ד

ᵰ ⱢỲᶍ Ỳᶛ ̞ᴬᾆ ẉό ᾆẕχḧ Ὂ

( ˣד

ừ  
⁸ ─ ⁸ ⁸ ─ ≤ ─ ╩

∆⁹ 2 ─ │ 6 5 6 ⌐ ↕╣≡™╢⁹ ≤ ⌐⁸ ⅛╠

─ ⌐ ₁─ ⅜ ⅎ⁸ ┼─ ╩ ∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

βⱬכ☻ ה ה  ☻כⱬ♃כ♦
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│⁸2016 ⁸ ⁸ ⁸ ◄Ⱡꜟ◑כ ≤⁸

ⱪꜝ☼ⱴ ☿fi♃⁸כ ☿fi♃⁸כ ◄Ⱡꜟ◑כ ☿fi♃כ─ 3

⁸3☿fi♃כ─ ≢ ⅜ ↕╣≡™╢⁹ ⅜ ⌐ ╩⁸☿fi♃כ⅜ ⌐

─ ה ╩ ℮⁹ 

≤ ⱪꜝ☼ⱴ ☿fi♃⁸│≢כ ─ ┼─ ה ה ─

ה ─ ╩ ∆⁹ ⌐╟╢ⱪꜝ☼ⱴ ⁸ ⁸◦Ⱶꜙ꜠כ◦ꜛfi─ ⁸

↕╠⌐ ♃כ♦⌐√ ◘▬◄fi☻≤™℮ √⌂ ╩ ⅎ╢ ≢№╢⁹↓╣╠─ ⅛╠⁸ ⱪꜝ

☼ⱴ ╩ ≤⇔≡⁸ ⱪꜝ☼ⱴ≤─ ⌐╟╡ⱪꜝ☼ⱴ ╩ ⇔⁸ ─

⁸↕╠⌐ ─ ╩ ⇔≡™╢⁹ 

≤ ☿fi♃⁸│≢כ ╛ JICA SATREPS ─ ⌐╟∫≡

≤ ╩ ∆╢⁹ ≢│◄▪꜡♂ꜟ≤ ⸗♦ꜟ ⁸ ה

⁸ ⌐╟╢ הꜟ♂꜡▪◄ה ⁸ ◄▪꜡♂ꜟ ⌐╟╢ ╩

∆╢ ≢№╢⁹ ≢│⁸ ⱪꜝ☻♅♇◒ ⁸ ♃כ♦ ⸗♦ꜟ╛☻ⱴכ♩ ⁸

≤ ╩ ∆╢⁹↕╠⌐ ─ 2020 ≢ ה▪☺▪

─ ה ─ ≢⁸26 ≢ ↕╣√↓≤╩ ↑⁸

╩ ⇔⁸ ╩ ⇔≡™╢⁹╕√⁸ ⱪꜝ☻♅♇◒─ №≢☻כ♁╢√

╢ ▪☺▪ ╩ⱨ▫⁸⌐♪ꜟכ ─ ⱪꜝ☻♅♇◒ ╩ ∆╢ ⱴ▬◒꜡ⱪꜝ☻♅

♇◒ ─ ∆╢ ≢№╢⁹↓╣⌐╟∫≡⁸ ה ⌐ ≢⅝╢ ╩ ⇔⁸

─▬♬◦▪♥▫Ⱪ╩≤╢↓≤╩ ∆⁹ 

◄Ⱡꜟ◑כ ≤ ◄Ⱡꜟ◑כ ☿fi♃⁸│≢כ ─ ⁸

⁸Ɽ꞉כ♦Ᵽ▬☻⁸ ◖fi♁כ◦▪ⱶ ⌐╟╢ ─ ⁸NEDOⱪ꜡☺▼◒♩─

⁸ ה ◄Ⱡꜟ◑כ ─ ה ┘ ◄Ⱡꜟ◑כ─

≤∕─ ─ ⁸ ⱬfi♅ꜗכ ⌐╟╢ ⁸ꜞ▪ⱶ◖fiⱤ◒♩─

⁸ ─ ⁸JICA ⌐╟╢♃▬ ⌐⅔↑╢ⱴꜟ♅꜠fi☼ ⁸ ◦

☻♥ⱶ─ ╩ ∆⁹↓╣╠─ ⌐ ↑≡⁸ ⌂ ╩ ⇔≡™╢⁹2022 ⌐│

◄Ⱡꜟ◑כ ☿fi♃כ─ ⅜ ↕╣≡™╢⁹∕↓≢ ◄Ⱡꜟ◑כ─ ∆╢ │ ◄

Ⱡꜟ◑כ ⌐ ⇔⁸ ה ◄Ⱡꜟ◑כ ─ ה ┘ ◄Ⱡ

כ◑ꜟ ⁸ ◄Ⱡꜟ◑כ ─ ╩⁸ ☿fi♃כ⌐ ⇔≡⁸↓╣╠─ ╩ ∆╢⁹↓╣⌐╟

∫≡⁸ ₈ ◄Ⱡꜟ◑כ─ ≤∕─ ⌐ ∆╢ ₉╩↕

╠⌐ ↕∑⁸ ה ◄Ⱡꜟ◑כ ─ ⁸ ╩ ∆╢ ≢№

╢⁹ 

─ ┼─ ╖╩ ╘≡™╢⁹ ≢│⁸ │ ─

─ 3 ─╖≢№╡⁸10 ─ ≢№╢⁹↓↓⅛╠ ╩ ╛⇔⁸ ─ ╡⌂≥♄כꜞ

∆╢↓≤ ⇔≡™╢⁹ ₈♄▬Ᵽכ◦♥▫ ▬♬◦

▪♥▫Ⱪ ♄▬Ᵽכ☻ה▫♥◦כⱤכ꜡◓כⱣꜟ (SENTAN-Q)₉ ╩ ⇔⁸2

─ ≤ ╩ ↑ ⌐ ↑ ⅝ↄ ⇔√⁹ ╙↓─ ≢ ⇔≡™ↄ ≢№╢⁹ 

≤─ ≢│⁸ ◄Ⱡꜟ◑כ ⌐ ⇔⁸2100 ─ ⅜ ≤∆╢◄Ⱡ

╩כ◑ꜟ ∆╢√╘⌐⁸2017 ⅛╠ 2019 ╕≢ ╩ 1 ⇔√⁹2020 ⅛╠│◄Ⱡ

כ◑ꜟ ─ ≤⇔≡ ⇔⁸╕√ ╟╡ 1 ╩ ≤⇔≡

↑ ╣⁸ ╩ ∆╢ ≢№╢⁹╕√⁸ ─ ☿fi♃⁸כⱴ☻הⱨ◊▪ה

▬fi♄☻♩ꜞ ⁸ ⁸ ⁸ ─ 5 ⅜ ⇔√ ○

Ⱶ◒☻ ה ☿fi♃כ⌐ ⇔≡™╢⁹↓╣⌐╟∫≡⁸ ─ ≥♃כ♦™ ╣√ ה

⁸ ♃כ♦ ≤ ⌐╟╢ ○Ⱶ◒☻ Trans Disciplinary Science ╩ ⇔≡™╢⁹

2020 9 ⅛╠│ ─ 1 ⅜ ○Ⱶ◒☻☿fi♃כ─ ≤⇔≡ ↕╣⁸ ─

╩ ╡⁸ ≤ ♃כ♦™⇔ ─ ╩ ⌐ ∆╢⁹ 
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 ─₈ ⌂ ₉ 
₈ ⌐ ∆╢ ≤∕─ ─ ₉≤™℮ ⌐ ∫≡⁸ ≤∕─ ⌐ ∆╢

⌐ ⇔⁸ ⌐ ™ ─ ╩ →╢≤≤╙⌐⁸ ─ ⌐≤∫≡ ⌂ ≤⌂∫≡™

╢ ≤◄Ⱡꜟ◑כ ⌐ ∆╢ⱪ꜡☺▼◒♩ ⌐ ╩ ™≡ ╡ ╖⁸ ⌐ ∆

╢⁹╕√⁸ ─ⱪ꜡☺▼◒♩ ╡⌂⌐ⱴכ♥─ ╢ ─ ⌐╙ ╩ ←⁹Ⱶ♇◦ꜛfi ⌐

⅔™≡ ≢ ↕╣√⁸ ⁸ ◄Ⱡꜟ◑⁸כ ℮™≥ⱪꜝ☼ⱴה ─ ⁸

⁸ ⱪ꜡☺▼◒♩╩ ⇔⁸ ─ ≤⇔≡ ∆╢⁹ ─ ≤™℮

⌐ ≈ ⁸ ─ ⁸ ⁸ ⅜ ⌐┤↕╦⇔™─⅛⁸ ⌐┤↕╦⇔™─⅛⁸≤™℮ ╩

⌐ ≢⅝╢╟℮⌂ⱪ꜡☺▼◒♩꞉כ◐fi◓╩ ╡ ╣⁸ ─ ⌐ ≈⁹ 

│⁸ⱪꜝ☼ⱴ≤ ⌐ ∆╢ ╩ ∆╢≤≤╙⌐⁸ ╙ ∆╢⁹

╕√⁸ ⱪꜝ☼ⱴ ☿fi♃כ ┘ ⱪꜝ☼ⱴ ☿fi♃כ≤ ∆╢⁹ ⱪꜝ☼ⱴ

─ ╩ ≤⇔≡⁸ ⱪꜝ☼ⱴ⁸ ⱪꜝ☼ⱴ≤─ ⌐╟╡ⱪꜝ☼ⱴ ╩ ↕∑≡

╩ ∆╢⁹ ⱪꜝ☼ⱴ ☿fi♃כ│◄Ⱡꜟ◑כ ⌐ ∆╢ⱪ꜡☺▼◒♩

≤⇔≡ñ ⱪꜝ☼ⱴ─ ò⌐ ╦╢ ╩ ⇔⁸ ⌐ ↑√ ╩ ∆

╢↓≤≢ ╩ ↕∑⁸ ─ ╩ ↄ⁹ 

◄Ⱡꜟ◑כ ⅔╟┘ ◄Ⱡꜟ◑כ ☿fi♃⁸│כ ◄Ⱡꜟ◑כ ─ ◦☻♥ⱶ

⅛╠ ⁸ ◄Ⱡꜟ◑כ ─ⱤⱠꜟ ה ⁸ ♦Ᵽ▬☻─ ⁸

⁸ ⁸ ─ ◄Ⱡꜟ◑כ─ ⁸↓╣╠ ◄Ⱡꜟ◑כ─ ה ה

╩ ↕∑⁸ ◄Ⱡꜟ◑כ◦☻♥ⱶ─ ⌂≥─ ─ ⌐╙ ╩ ←⁹ 2 ≢ ⅎ√

─Ⱡ♇♩꞉כ◒╩ ⇔⁸ ◄Ⱡꜟ◑כ ─ ─ ╩ ∆⁹ ⱪ꜡☺▼◒

♩⌐⅔™≡│ ─ ╩ ≤⇔⁸ ⁸ ╩◖fi☿ⱪ♩≤⇔≡ ⌐ ⇔√

◄Ⱡꜟ◑כ ─ ╩ ⇔⁸ ─⸗♦ꜟ╩ ∆╢⁹ 

│⁸ ▪☺▪ ⌐ ╩ ⅝≈≈⁸ ─ ה ⌐ ╦╢ ╩

∆╢⁹ ≤ ─ ⌐≈™≡ ≤⸗♦ꜞfi◓⁸↕╠⌐ ⌂ ─ ⌐ ≠⅝⁸

⌂ ─ ≤⁸∕╣⌐ ╦╢ ─ ╩ ╘⁸ ה ─ ה

─ ╩ ∆⁹ ☿fi♃⁸│כ ╛ ╩ ─ ≤⇔≈≈⁸ ⌂

╩ ⅎ√ ╛ ⌂≥─ ⱪ꜡☺▼◒♩ ╩ ∆╢⁹ ⌐ ↄ

≢⅝√ ≤─ ╩ ⅛⇔⁸↕╠⌂╢ ה ה ╩ ⇔⁸ ▪☺

▪⅔╟┘ ∆╢ ⌐⅔↑╢ ה ╩╟╡ ⇔ↄ ⇔ ∆╢⁹ 

 3 ה  ╟╡  

 

ה  ₈ ₉≤⇔≡ 
ₒ ה ה ₓ 

◄Ⱡꜟ◑כ ⁸ ⁸ ⌐⅔↑╢ ≤⇔≡⁸ ⅛≈

⌐ ⇔⁸ ™ ─ ╩ →╢≤≤╙⌐⁸ ─ ≤◄Ⱡꜟ◑כ ⌐

⇔⁸ ה ╩ ⌐⇔√ⱪ꜡☺▼◒♩ ⌐ ╩ ™≡ ╡ ╖⁸∕─ ╩╙

∫≡ ה ┼ ∆╢⁹ 

ₒ ה ↕╣╢ ₓ 

≤◄Ⱡꜟ◑כ─ ⌐ ∆╢ ⁸ ⁸⸗♦ꜞfi◓ ⁸

ⱪꜝ☼ⱴה ⁸☿fi◦fi◓ ╩ ⌐ ∆╢↓≤⌐╟╡⁸ ה ╩ ∆

╢⁹↓╣⌐╟╡⁸ ◄Ⱡꜟ◑כ ≤ ⱪꜝ☼ⱴה ⁸ ┘ ⌐⅔™≡

√⌂ ─ ⁸ ╩ ⇔⁸ ≤∕─ ⌐ ∆╢⁹ 

 3 ה  ╟╡  

 

 ─ ה  
2016 ⅛╠ ╕╢ 3 ⌐ ∆╢⁸₈ ─ ה ₉ ─ ╩ 6

7 2 ⌐ ∆╢⁹  
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 ─  ♃כ♦
│⁸ ◦☻♥ⱶ─ ⌐ ≠⅝⁸ ─ ╩ ⇔≡™╢⁹

≢│⁸ ⌐ ─ ◓ꜝⱨ╩ ⇔⁸∕─ │ 6 5 ⌐ ∆⁹ 

  

ừ  
─ ╩ 2019ה⁹2018∆ │ 6 5 1 ⌐ ∆⁹2013 │⁸
≤ ─ ⁹2014 │⁸SCIE⌐ ╕╣╢ ⇔ ╩ ⇔⁸⅛≈⁸
╩ ╘√⁹ 

 

βⱬכ☻ 2019ה2018ה2015ה2014 ⁸Web of Science╩ ™≡⁸Core collection

≤⇔≡ ↕╣≡™╢ ⌐ ↕╣√⁸ ─ (2018 5 8 ♦

♃כ ╩ 2017ה2016  
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ừWeb of Science: Core Collection   
≢│⁸○fiꜝ▬fi♦כ♃ⱬכ☻≢№╢Web of Science╩ ™≡⁸Core collection≤⇔≡

↕╣≡™╢ ⌐ ↕╣√⁸ ─ ╩ ⇔≡™╢⁹ ⌐⁸ 1 2004-

2009 ⁸ 2 2010-2015 ⁸ 3 2016 - ─ ה ⌐ ↕╣√⁸
─ Science Citation Index Expanded (SCIE Emerging Sources Citation IndexESCI ≤

2018 5 ⌐ ⇔√ ─ ╩⁸ ↑⇔≡ ∆⁹⌂⅔⁸ ─ ⅜ ™ Plasma 

and Fusion Research│ ≢ 2016 ─╖ ↕╣≡™╢√╘⁸ ─ ╩↕⅛─╓∫≡
≢⅝╢ 2015 │ SCIE+ESCI ⌐ Plasma and Fusion Research─ ╩ ⅎ≡™╢⁹ 

 

 

 

 

ừ  
│⁸ ─ ≤⇔≡ ↕╣╢⁹ ⌐⅔™≡⁸ ⅜ 1%⌐ꜝfi◒↕

╣╢ ╩ ⌐╕≤╘╢⁹ 6 5 1 ⌐ ╩ ∑╢⁹ 

₴ 2008 ₴ 2009 ₴ 

  4 

₴ 2010 ₴ 2011 ₴ 2012 ₴ 2013 ₴ 2014 ₴ 2015 ₴ 

 1 2 1 3 1 2 

₴ 2016 ₴ 2017 ₴ 2018 ₴ 2019 ₴ 

 2 1 0 3 

⁸ ☿fi♃כ─ ⅜⁸2014 ⅛╠ 6 ≢ Highly 

Cited Researchers≤⇔≡ ↕╣≡™╢⁹ 

ⱬכ☻  SCOPUS₈ה ₉ ╡  
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─ ╩ ∆⁹2018 2019ה ─ │⁸ 6 5 3 ⌐ ∆⁹ 

βⱬכ☻ ◦☻♥ⱶ 2015 ⁸ ה ◦☻♥ⱶ 2016  

  

2012 2013 2014 2015 2016 2017 2018 2019

⁯ 371 335 265 246 281 216 219 189
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⁹2018 2019ה ─ │⁸ 6 5 4 ⌐ ∆╢⁹ 

 

βⱬכ☻ 2015 ⁸ 2016 ה ◦☻♥ⱶ⁸

⁸ HP 

 

 

  
─ ╩ ∆⁹2018 2019ה ─ │⁸ 6 5 2 ⌐ ∆╢⁹ 

 

2012 2013 2014 2015 2016 2017 2018 2019

ỵ ᶘ 3 0 0 3 1 0 0 0
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β ∂ ⌐╟╢ ╩ ↄ 

βⱬכ☻ 2015 ⁸ ה ◦☻♥ⱶ 2016  

 

 

 

  
─⁸ ⅜ ⌐ ⇔√ ╩ ∆⁹2018 2019ה ─ ╩⁸

6 5 5 ⌐ ∆╢⁹ 
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 ┘ ☿fi♃כ─  
─ ≢№╢ │⁸

2010 ⌐ 3 ⌐ ↕╣⁸2013 ╟╡ 3 ≤ 3☿fi♃כ≢ ↕╣≡™╢⁹ ה
≤ ◄Ⱡꜟ◑כ≤ ⱪꜝ☼ⱴ─ 3 ⌐⅔™≡⁸ ⌐☼כ♬─ ∫≡ ⅛╠ ╕≢
╩ ⇔≡™╢⁹ ≢│⁸ ≤⁸2018 2019ה ─ ─ ╩ ∆╢⁹ 

⁸3☿fi♃⁸│כ ─ ╡─ ╩ ↕╣≡™╢⁹ 

ʀ ☿fi♃כ ▪☺▪ ☿fi♃כ  2022.3.31 

ʀ ⱪꜝ☼ⱴ ☿fi♃כ ⱪꜝ☼ⱴ ☿fi♃כ  2022.3.31 

ʀ ◄Ⱡꜟ◑כ ☿fi♃כ 2023.3.31 

 

  

 

 

6  

☿fi♃5כ  

◄Ⱡꜟ◑כ 4  

◄Ⱡꜟ◑כ ☿fi♃5כ  

4  

ⱪꜝ☼ⱴ ☿fi♃6כ  

◄Ⱡꜟ◑כ  

ה  
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 ◄Ⱡꜟ◑כ DIVISION OF RENEWABLE ENERGY DYNAMICS 

   

◄Ⱡꜟ◑כ Division of Renewable Energy Dynamics≢│⁸◒ꜞכfi≢ ⌂◄Ⱡꜟ◑
╢№≢כ ⁸ ⁸ ─ ⌂ ≤◄Ⱡꜟ◑כ ─√╘─ ⌐ ╡ ╪≢™╢⁹
⌐ ◄Ⱡꜟ◑כ─ ⁸◄Ⱡꜟ◑כ ─√╘─ ⁸ ◄Ⱡꜟ◑ ┘

─ ⌐ ╡ ╪≢™╢⁹ 

Wind Engineering ≢│⁸ ⌐ ™ ─ ─ ⅝⁸ ─ ─ ╩
═⁸ ─ ≤ ⁸⌂╠┘⌐ ◄Ⱡꜟ◑כ─ ⌐ ∆╢ ╩ ∫≡™╢⁹ ⌂

ⱴ│⁸1כ♥ ─ ≤ ─ ╣⁸2 ─ ⁸3 ◄Ⱡꜟ◑כ─ ⁸
⌂≥≢№╢⁹↓╣╠─ ─√╘⌐ ⁸ ⁸ ⌂≥╩ ™√

┘ ≤ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫≡™╢⁹ 

Crystal Growth Dynamics≢│⁸ ◄Ⱡꜟ◑כ╛ ◄Ⱡꜟ◑כ⌐ ∆╢
╛Ɽ꞉כ♦Ᵽ▬☻ ─♦Ᵽ▬☻ ─ ה ⌐ ∆╢ ╩ ⇔≡™╢⁹ ⌐⁸♫ⱡ☻◔כ

ꜟ≤ⱴ◒꜡☻◔כꜟ─ ≤ ╩ ⇔≡⁸ ◄Ⱡꜟ◑כ╛ ◄Ⱡꜟ◑כ ┼─
╩ ─ ≤ ╩ ≤⇔≡ ∫≡™╢⁹ 

◄Ⱡꜟ◑כ Renewable Energy Materials Engineering ≢│⁸ ⁸
◙כ꜠ ⁸ ─ ⅔╟┘ ╛ ─ ─

⌐ ∆╢ ≤ ╩ ∫≡⅔╡⁸ ⌂ ◄Ⱡꜟ◑כ ┘ ◄Ⱡꜟ◑כ ─ ⌐
∆╢↓≤╩ ⇔≡™╢⁹ 

◄Ⱡꜟ◑כ Marine Environment and Energy Engineering≢│⁸ ⁸ ⁸
╩ ⇔√ ◄Ⱡꜟ◑כ ⁸ ╩ ∆╢ ⁸ ┘↓╣╠─ ⅜ ┼
─ ─ ⌐ ╦╢ ⌂ ⌂ ⌐≈™≡ ⌂ ╩ ∫≡™╢⁹ 
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ừ Wind Engineering  

 

 

ᵑ ─ ≤ ─ ╣ 

₁⌐ ⇔≡ ⌐№╢ ─ ⅔╟┘ ╩ ═⁸ ≢ ╦╣
≡™╢ ⁸ ⁸ ─ ⁸ ─ ╩ ⇔≡™╢⁹╕√⁸ ⌐⅔↑╢ ─ Ɽ♃
fi⁸כ ─ ⌂≥⌐≈™≡⁸ ⁸ ⁸⅔╟┘ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™≡ ╩ ∫≡™

╢⁹ 

 

ᵒ ─ ≤ ─ⱨꜝ♇♃  

₁─ ╩ ∆╢ ⱩꜝⱨⱲ♦▫ ⅜⁸ ⌐ ⅛╣√ ⁸≥─╟℮⌂
╣≤ ╩ ∆⅛⌐≈™≡ ⌂ ( )≤ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸

ⱩꜝⱨⱲ♦▫ⱨ꜡כ⌐ ∆╢ ╩ ⇔≡™╢⁹╕√⁸ ─ │⇔┌⇔┌ ╩ ↓⇔
╕∆⁹∕─℮∟ ⌐ ⌂╙─│⁸ ⌐ ⅜ ∆ ≢⁸↓╣╩ⱨꜝ♇♃≤ ┬⁹∕─ ⱷ◌♬☼
ⱶ─ ≤ ╩ ⇔≡™╢⁹ 

 

ᵓ ─ ⸗♦ꜟRIAM- COMPACT/ꜞ▪ⱶ◖fiⱤ◒♩─  

◦Ⱶꜙ꜠כ♃כ ꜞ▪ⱶ◖fiⱤ◒♩≤ ↑√ ─ ╩ ∫≡™╢⁹ꜞ ▪ⱶ◖fiⱤ
◒♩╩⁸ ⌐⅔↑╢ ⸗♦ꜟ─ ≈≤⇔≡ ↄ ⌐ ╘≡⅝√⁹ ⌐⁸ ⌐ ↕╣
√ ─ ≤™℮ ⇔™ ╩ ⇔√⁹ ╩ ∆╢↓≤≢⁸ ─
⅜ ⌐⅛≈ ⌐ ╠⅛⌐⌂╢⁹ ⅛╠⁸ ⌂ ╩ ™≈≈⁸ ─
─ ╩ ∆↓≤⌐ ⇔√⁹ │⁸ꜞ ▪ⱶ◖fiⱤ◒♩─ ┼─ ╩ ⇔√ ╩

℮⁹╕√ ⌐⁸꜠ fi☼ ─ ╛ ┼─ ╩ ∆╢ ─ ╩ ∆╢

≢№╢⁹ 

 

ᵔ ◄Ⱡꜟ◑כ─  

ה ה ◄Ⱡꜟ◑כ─ ⌐ ∆╢ ≢№╢⁹ │⁸ ◄Ⱡꜟ◑כ╩ ↕∑≡
ה ─ ╩ ⌐ ╘√ ⇔™♃▬ⱪ─ ◦☻♥ⱶ⅔╟┘ ◦☻♥ⱶ╩
∕╣∙╣꜠fi☼ ⁸꜠fi☼ ≤ ↑√ ⇔√⁹ ↄꜚ♬כ◒⌂ ꜠fi☼ ⌐ ⇔≡│⁸

⌐ ╢ ─ ⁸ ─ ≤ ═⁸ ï ─ ─ ╩ ⇔⁸ 1-5kW ה 100kW

─꜠fi☼ ╩ ⇔√⁹꜠fi☼ ⌐ ⇔≡╙⁸ ↄ ∂ ≢⁸ ∂ ─◦ꜙꜝ►♪ ⅝

╩ⱦfiכ♃ ⌐ ∆╢↓≤⌐╟╡⁸ ╩ ∆╢↓≤⅜≢⅝√⁹ 

 

ᵕ ◄Ⱡꜟ◑כ─ ≤∕─ ⌐ ∆╢  

◄Ⱡꜟ◑כ ╩ ⌐ ╘╢▬ⱡⱬכ◦ꜛfi╩ ∆╢⁹ ⌐ ⇔√ ⌂ ה
─ ◄Ⱡꜟ◑כ ה ╩ ∆╢⁹∕─ ─ ⁸ ╩ ⇔⁸

⅛≈ ⁸ ≤─ ╩ ∫≡ ╩ ∆╢⁹ ⁸ ⁸ ≤ ™ ╩ ∆╢
√╘⁸ ⁸ ⅜ ≤⌂╢⁹╕√ ╩ ⌐ ─ ⌐∆╢√╘⁸ ⌐⅔↑╢

⅜ ≤⌂╢⁹ ╩ ⇔⁸ ⱬfi♅ꜗכ─ ⁸ ╩ ╢⁹ 

 

ⱱכⱶⱭכ☺ https://www.riam.kyushu-u.ac.jp/windeng/ 
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ừ Crysta l  Growth Dynamics  

 

 

ᵑ ⌐⅔↑╢ 3  

LSI╛ ─ ─√╘⌐ ⌂ ─ ⌂ ─ ╩ ™⁸
╛ ─ ╩ ℮⁹ ⌐⁸ ─ LSI╛ ╩ ∆╢⌐│⁸ ─

╛ ─ ╛ ⌐ ⇔≡ ⌂ ⅜ ≤⌂∫≡⅝≡™╢⁹ ≢│⁸
╕≢ ⱷ⸗ꜞכ ─√╘⌐ ≢№∫√ 3 ─ ╩ ⌐∆╢▪ꜟ◗ꜞ☼ⱶ─ ╩
⇔√─≢⁸ ╩♪כ◖─↓ ⇔≡ ─ ╩ ∫≡™ↄ⁹ 

 

ᵒⱤ꞉כ ─ ─  

≤◄Ⱡꜟ◑כ⌐ ∆╢ ⅜ ╕╢ ⁸ ─Ɽ꞉כ ┼─ ⅜ ╕∫≡⅝≡™
╢⁹ ≢│⁸Si⌐ ↕╣╢ ╩ ≤⇔≡, SiC╛ AlN ─╟℮⌂꞉▬♪Ᵽfi♪◑ꜗ♇ⱪ
─ ╩⁸ ⅛╠ ⇔↕╠⌐ ─ ╩ ∆╢⁹ ⌐⁸ ─Ɽ꞉כ♦Ᵽ▬

☻ ─ ─ ≤ ╩ ™⁸↓─ ⅛╠⁸ ─ ─ ╩ ∫≡
™ↄ⁹ 

 

ᵓ ⱪ꜡☿☻ ─  

∆═≡ ≢ ⇔√ ╛ 3 ⌐ ─♪כ◖╢∆ ╩ ∆╢↓≤
⌐╟╡⁸ ⱪ꜡☿☻ ─ ╩ ∫≡™╢⁹OpenMP╛ MPI ╩ ⇔√ ─♪כ◖ ⌐

∆╢ ╩ ∫≡⅔╡⁸PC◒ꜝ☻♃כ╛ SMP╩ ♪כ◖√™ ╩ ∫≡™╢⁹ 

 

ⱱכⱶⱭכ☺ https://www.riam.kyushu-u.ac.jp/nano/ 
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ừ ◄Ⱡꜟ◑כ Renewable Energy Material s Engineering  

 

 

ᵑ ─  

2014 ⱡכⱬꜟ ─ ♦Ᵽ▬☻≤⌂∫√ ה LED⌐ₐ ₑ⅜ ™╠╣
≡™╢⁹ InGaN │ ♦Ᵽ▬☻─╖⌂╠∏ ⌂≥─ ♦Ᵽ▬☻⌐╙ ≢
№╢⁹╕√ │⁸ ⁸ ─ ⌐ ™╠╣≡™╢ IIIīV ╟╡╙
⅜ ↄ⁸ ⌐ ⌂ ╙ ↕╣≡™╢√╘⁸ ╙ ↕╣≡™╢⁹ ≢│
─ ≤ ╩ ∫≡™╢⁹ 

 

ᵒ ─◙כ꜠  

↓╣╕≢ ⁸ ⁸ ⁸ ⅜◙כ꜠ ↕╣≡™╢⁹╟╡ ⅜ ↄ◄Ⱡꜟ◑כ─ ⅝⌂
│⁸∕─ ⌐ ∂≡ UVA: 380 320 nm ⁸ UVB: 320

280 nm ⁸ UVC: < 280 nm ─╟℮⌐ ↕╣⁸UVA │≡™≈⌐◙כ꜠─ ⌐
⅜⌂↕╣≡™√⁹ ≢│⁸ ≤ ≢ UVB ─ AlGaN ╩◙כ꜠

⇔≡™╢⁹ 

 

ᵓ ─  

⌂≥⌐ ↕╣≡™╢ DCīAC ◦☻♥ⱶ ▬fiⱣכ♃כ ⌐₈Ɽ꞉כ♦Ᵽ▬☻₉⅜
™╠╣≡™╢⁹ │⁸◦ꜞ◖fi Si Ɽ꞉כ♦Ᵽ▬☻⅜ ↄ ™╠╣≡™╢⅜⁸↓╣╩ ●ꜞ►ⱶ
GaN Ɽ꞉כ♦Ᵽ▬☻⌐ ⅝ ⅎ╢↓≤⌐╟╡ ╩ ─ 1/10⌐ ⅎ╢↓≤⅜ ↕

╣≡™╢⁹ ─ ⱪ꜡☿☻╩ ⇔⁸ ─ └™≡│♦Ᵽ▬☻ ─
╩ ≤⇔≡ ה ╩ ∫≡™╢⁹ 

 

ᵔFRML─  

─ ™ ≤ ⌐ ╣╢ ╩ ⇔√ Fiber Rein forced Metal 

Laminate FRML Ɫ▬Ⱪꜞ♇♪ ─ │ Ti / CFRP≤ Al /

GFRP─ ⌐№╢⁹ ≢│⁸╟╡ ─ ⅜ ≢⅝╢ Al/CFRP─ ╩
∫≡™╢⁹Al/CFRP⌐⅔™≡│●ꜟⱣ♬♇◒כ꜡◖ה☺ꜛfi⌐ ⅎ⁸ ⌐ ╣╢ ─ ⅜∕─
≤⌂╢⁹ ─ ╛ ─ ⌐≈™≡─ ╙ ∫≡™╢⁹╕√⁸ ⌐
∆╢ /CFRP─ ⌐≈™≡─ ╙ ╘≡™╢⁹ 

 

ᵕ ┘ ⌐ ╣√ ─  

⁸ ─ ╛ ─ ⌂≥⌐╟∫≡⁸ ◄Ⱡꜟ◑כ ─ │ ⌂ ≤⌂
∫≡™╢⁹ ≢╙⁸ ╛ ⌂≥╩ ≤∆╢ ─ │ ⌐ ↕╣≡™╢⁹
≢│⁸ ⌐╟╢↓╣╠─ ─ ─ ╩ ∫≡™╢⁹ ⌐ ─ ⌐ ≢⅝╢

ↄ≡ ™ ─ ┘ ⌐ ∆╢ ╩ ∫≡™╢⁹ 

 

ᵖ◌כⱲfi♫ⱡ♅ꜙכⱩ CNT ⌐ ∆╢  

CNT ⅜ ≈ ╣√ ╩ ⌐ⱴ◒꜡─ ⌐ ⅛∆ │♫ⱡ ─ ⌂
≢№╢⁹ ≢│⁸ CNT ╩ ™√♫ⱡ ─ ╩ ∫≡™╢⁹ CNT ≤

─ ┘ ⅜∕─ ≤⌂╢⁹ 

 

ⱱכⱶⱭכ☺ https://sites.google.com/view/kangawalab/  
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ừ ◄Ⱡꜟ◑כ Marine Environment and Energy Engineering  

 

 

ᵑ ─ ⌐ ∆╢  

─ ⌐ ─ ╩ ∆╢ ≢⁸ ◖☻♩ ─ ╩
⇔≡™╢⁹ ⌐⁸ ≢─ ⌐ ∆╢ ⅔╟┘ ╩ ╗ ◦
☻♥ⱶ ─√╘⌐⁸ ⌐ ↕╣√ ╩ ∆╢ ⌐╟╢ ≤ ─
⁸ ◦☻♥ⱶ⌐ ∆╢ ⌂ ─ ⁸⅔╟┘ ה ─ ─ ⌂≥─ ╩
∫≡™╢⁹ 

 

ᵒ ◄Ⱡꜟ◑כ ─  

╛ ≤™∫√ ─ ─ ╣⅛╠◄Ⱡꜟ◑כ╩ ∆╢⌐│ ╛ⱦfiכ♃ ⱦכ♃
fi╩ ⇔√ ╩ ∆╢⁹ ⌐ ─ ╛ │ ⇔™ ─
≢ ∆╢√╘ / ≤⁸ ─ │ ≢│╕∞ ⌂ ⌐№╢⁹∕─√╘
─ ≤│ ⌂∫√ ╩ ╡ ╣√ ⇔™ ─ ╛ ⌐≈™≡
╩ ∫≡™╢⁹ 

 

ᵓ ╩ ∆╢ CFD♁ꜟⱣכ─  

ה ≢ ⌐ ╦╣╢Ⱶ♪ꜟ꜠fi☺ ⅜ ◖▪╩ ∆╢ ⌐⌂
∫≡™╢⁹ ⁸ ─ CFD♁ⱨ♩►▼▪─ ↄ│ ₁ ╩ ∑∏ ↕╣√√╘⁸↓
─╟℮⌂ ─ ╩ⱨꜟ⌐ ≢⅝≡™⌂™⁹ ≢│⁸CFD ⌐ ∆╢ ─ ╩ ↕
∑≡ ╩ ∆╢ ─ CFD♁ꜟⱣכ╩ ∆╢⁹ ↕╣√ CFD │ ╛

◄Ⱡꜟ◑כ ⌐ ╦╢ ─ ⌐ ∆╢⁹ 

 

ᵔ ─  

◄Ⱡꜟ◑כ ⅜ ⱪ꜡☺▼◒♩≤⇔≡ ↕╣≡™╢⅜⁸ ◖☻♩ ◦☻♥
ⱶ─ ⅜ ─ ≈≢№╢⁹ │ ≢ⱶכ♅ ⌐╟╢ ⇔™

◦☻♥ⱶ╩ ⇔√⁹ ─ ⁸ ─ ⌂ ה ⌂

⌂≥⌐≈™≡ ╩ ∫≡™╢⁹ 

 

ⱱכⱶⱭכ☺ https://www.riam.kyushu-u.ac.jp/ship/index-j.html 
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