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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ⌂ ╩ ∆╢ ─ │⁸ ⌐⅔↑╢ ⌂

≢№╢⁹≤ↄ⌐ ⌐≈™≡│⁸ ה ╩ ╘

≤⁸◖fi☻♃fi♩⌐ ↕╣≡™╢⁹ 

ủ ⌐ ╩ ≤⇔≡ ↕╣√

│ 41 ⁸ 89,052 ⁸

╩ ≤⇔≡ ↕╣√ │ 34.3 ⁸ 34,226 ≢№

∫√⁹ 

↓╣⌐ ⇔⁸ 29 │ 84 ℮∟ 14 ⁸ 168,433

⁸ 30 │ 73 ℮∟ 18 ⁸ 145,470 ⁸

│ 97 ℮∟ 36 ⁸ 140,940 ≢№╢⁹

│ ─ ╩ ⅝ↄ ∫≡⅔╡⁸╕√ ╙

30 │ 97 ≤⁸╒╓∆═≡─ ⅜ ╩ ⇔≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ☿fi♃כ TCS ≢│⁸ ה ה ה ה

─ ⅜ ◒כꜜכꜙ♬⁸⇔ ⁸

☿fi♃כ ⁸ ⁸♦ꜝ►▼▪ ≤

⇔≈≈ ╩ ⇔≡™╢⁹ 

ủ ♥◒☻♩ ☿fi♃כ CHT ≢│⁸ ה

ה ה ה ─ ⅜ ⇔⁸ⱢכⱣכ♪

⁸◖꜡fiⱦ▪ ⁸ⱬꜟꜞfi ♪▬♠ ⁸Ɫ▬♦ꜟⱬꜟ

◒ ♪▬♠ ☻ⱪ꜡fl□fiה☻◒◄⁸ ⱨꜝfi☻ הꜙ☺כ꜠◖⁸

☻ⱨꜝfiה♪ ⱨꜝfi☻ ⁸꜡fi♪fi ≤ ⇔≈≈ ╩

⇔≡™╢⁹ 

ủ ─ ⁸ ☻כⱬ♃כ♦─ ⌂≥⁸ ╛ ─ ⌐ ⇔⁸

ↄ─ ⅜ ⌐ ⇔≡™╢⁹ 
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ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸ ⁸ ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐⁸₈▬fi♪ ⌐⅔↑╢ ─ ₉ ┘₈ ─

₉│⁸ ⌐ ⇔≡™╢ ≢№╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ │ ⌂ ⅛╠ ↕╣⁸∕╣∙╣⅜ ─ ⌂

╩ ╘╢≤≤╙⌐⁸ ⌂ ╙ ⇔≡™╢⁹ ⌐

⌐⅔↑╢ ─ │⁸ ♥◒☻♩ ☿fi♃כ CHT

╩ ≤⇔√♥◒☻♩ ⁸╩ ⁸₈₈

◒



ᮾᾏᅜ❧኱Ꮫᶵᵓྡྂᒇ኱Ꮫ�ᩍ⫱Ꮫ㒊ࠊᩍ⫱Ⓨ㐩⛉Ꮫ◊✲⛉�

������

�

 

 

 

 

 

 

 

㸰㸬ᩍ⫱Ꮫ㒊ࠊᩍ⫱Ⓨ㐩⛉Ꮫ◊✲⛉�
 

 з ─   7  

 

 и ─   8  

  



ᮾᾏᅜ❧኱Ꮫᶵᵓ





ᮾᾏᅜ❧኱Ꮫᶵᵓྡྂᒇ኱Ꮫ�ἲᏛ㒊ࠊἲᏛ◊✲⛉ 

������

�

 

 

 

 

 

 

 

㸱㸬ἲᏛ㒊ࠊἲᏛ◊✲⛉�
 

 з ─   10  

 

 и ─   10  

  



ᮾᾏᅜ❧኱Ꮫᶵᵓྡྂᒇ኱Ꮫ�ἲᏛ㒊ࠊἲᏛ◊✲⛉�

�������

ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�
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ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

ה▪☺▪ ≤⇔≡⁸ ┘ ─ ╩ ∫

≡™╢⁹╕√⁸IT ╩ ה ─ ⌐ ∆╢ ≤⇔≡⁸

─ⱶ♥☻◦ה☻כⱬ♃כ♦ ⁸ ─ ≤─ ╙ ╘≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ₈▪☺▪ה ₉│⁸ ╩♦◙▬fi≢⅝╢

─ ╛⁸ ⌐╟╢ ─ ╩ ℮↓≤⅜≢⅝╢ ─ ╩

─ ≈≤⇔≡⅔╡⁸ ה ה ╩ ∆╢ ≤

─ ╛ ≤─ ─ ≢ ╘╠╣≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ IT ─ ≤⇔≡ ∆╢₈ ☻◦☻כⱬ♃כ♦

♥ⱶ JLT ₉╛₈ ╩☻כⱬ♃כ♦ ≤∆╢ ◦☻♥ⱶ

eLen ₉│⁸ ─ ⌐ ⇔√╙─≢№╡⁸ │ ─ ─

⅜ ⇔≡™√⅜⁸ 30 31 ╩╙∫≡ ⌐ ⇔√⁹ 

ủ ⌐⅔↑╢ ─ ≢│⁸IT ╩ ™√

╛ ╩ ™⁸ ─ ─ ≤ ○Ⱪ◙כⱣכ ⌐

╟╢ PSIM ◖fi♁כ◦▪ⱶ╩ ╖ ⇔√⁹ 

ủ IT ╩ ה ─ ⌐ ∆╢ ⌐⅔™≡ ≤⌂∫≡

™╢⁹ 
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⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸ ⁸ ≤─ ╩ ↑≡₴
∫ T

∫ ∙ T
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⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸ ⁸ ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ─ ⌐№╢≤ ⇔√⁹ 
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ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ♩ꜝfi☻ⱨ◊כⱴ♥▫Ⱪ ITbM ≢│⁸ ─

╩ ∆╢ ≤⇔≡⁸ ─ ╛ ╩ ⌐ ∆╢

⁸⅔╟┘ ⌂Ᵽ▬○▬ⱷכ☺fi◓╩ ∆╢ ╩ ⇔╕

∆⁹╕√⁸↓╣╠─ ⌐ ⌂ ⌂ ─ ╩

™╕∆⁹ 
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ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸21 ⁸ ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐⁸₈Ⱶꜞ ꜞⱩⱵ◘ה ⌐ ≠ↄ ⅛╠ ⌐ ╢

─ ≤∕─ ─ ₉ ┘₈ ─ ─ ₉│⁸ ⌐

⇔≡™╢ ≢№╢⁹ 
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ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

⌐ ∆╢╙─≠ↄ╡ ≤─ ⁸ ╩ ⇔⁸

╩ ↕∑≡™╢⁹ ⁸ ⁸ ⁸ ┘

≤ ─ ⱪ꜡◓ꜝⱶ╩ ⇔≡⅔╡⁸ ╩ ∂≡ ╩ ℮

─ ⌐ ╘╢≤≤╙⌐⁸ ╩ ∆╢↓≤╩ ∆╢⌂≥⁸ ─

≤ ╩ ∫≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ⅛╠ ┼─ ╩╙≤⌐⇔√ ╩

⇔⁸ ⌐ ∆╢ 100 × ╩ ⇔√⁹

⅛╠ ╩ ∆╢↓≤╩ ⇔√⁹ 

ủ │⁸ ⁸ ⁸ ⁸ ⁸

≤≤╙⌐ ─ ⱪ꜡◓ꜝⱶ╩ ⇔≡⅔╡⁸

╩ ∂≡ ╩ ℮ ─ ⌐ ╘√⁹ 28 ⌐ ┼

╩ ⇔ ┼ ⌐ ⁸ 29 ⌐│

⅛╠ ─ ╩ ↑ ╣√⁹ 

ủ │ 28 ─ 624 ⅛╠ ─ 804 ⌐⁸

─ │ 28 ─ 432 ⅛╠ ─ 548 ⌐ ⇔≡™

╢⁹╕√⁸ ─ ─ │ ╩ ⇔≡⅔╡⁸ ⁸

╩ ∆╢ ⁸ ─ ─ ↕│⁸ ─ ╩ ∫≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ≤ ⌐ ∆╢ ≤ ⇔≡⁸ ⌂≥─

⸗ⱦꜞ♥▫כ▬ⱡⱬכ◦ꜛfi⌐ ∆╢ COI ╩ ⇔≡™╢⁹ 28 ⅛

╠ ╕≢⌐ ─ ⱬfi♅ꜗכ Ъ ⁸ꜗ⌐ ─

8/┼ -

─
₤ ╓ ƞ⁪



ᮾᾏᅜ❧኱Ꮫᶵᵓྡྂᒇ኱Ꮫ�ᕤᏛ㒊ࠊᕤᏛ◊✲⛉ 

�������

ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸32 ⁸11 ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ─ ⌐№╢≤ ⇔√⁹ 
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ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

┘ ⌐╟╡ 20 ─ ╩ ⇔≡

⅔╡⁸∕─ │ ≤⌂∫≡™╢⁹╕√⁸ ☿fi

≥כ♃ ⇔≡⁸ ⅜ ∆╢ ─ ╩ ⌐ ∆╢ ╩

∫≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ⁸ ⁸ ⁸

⌂≥─ ⅔╟┘ ⌐╟╡ 20 30 ─

╩ ⇔≡⅔╡⁸∕─ │ ≤⌂∫≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ≢│⁸ ☿fi♃כ≤ ⇔≡⁸ ⅜

∆╢ ─ ╩ ⌐ ∆╢ ╩ ∫≡™╢⁹ ₁⌂

ⱪ꜡☺▼◒♩─ ⌐╟╡⁸ ⌐▪☺▪⁸▪ⱨꜞ◌ ≢─ ≢

─ ≠ↄ╡⌐ ╦∫≡™╢⁹╕√⁸ 26 ╟╡▪☺▪◘♥ꜝ▬♩◐ꜗfiⱤ

☻╩◌fiⱲ☺▪⌐⁸ 27 ⌐│ⱨ▫ꜞⱧfi⅔╟┘ꜝ○☻⌐ ⇔⁸ ─

╩ ⌐ ⇔≡™╢⁹ 

ủ ☿fi♃כ⅜ ≤⌂∫≡ ╡ ╪≢™╢▪ⱨꜞ◌

ⱪ꜡☺▼◒♩─ ≤⇔≡⁸ ╩ ≤ⱴכ◌כ ≢

⇔√▬Ⱡ ─ ╩◔♬▪─ ꜠ⱬꜟ≢ ⇔⁸ ⅔╟┘

⅜ ─ ╟╡╙ ⇔≡™╢↓≤╩ ⇔√⁹↓╣╠─ ─

╩ ⇔⁸◔♬▪≢─ ⌐ ⌂ National Performance Trial NPT ╩

∆╢√╘─ ╩ ╘√⁹╕√⁸↓╣╠─ ╩ ™≡♃fi◙♬▪≤

►●fi♄≢ ╩ ∆╢√╘─ ╩ ╘√⁹↕╠⌐⁸◔♬▪─

Basmati 370 ⌐ ─™╙∟ ╩ ⇔√ ╩ ∆

╢√╘─ ≤ ╩ ╘√⁹ ╩ ⇔√ ╩ ™╢↓≤

≢⁸◔♬▪─ ⌐⅔↑╢ ⌂ ≢ ⌐ ╩ ∆╢

─ ╩ ╘√⁹↓╣╠─ │⁸ ☿fi♃כ╩

⌐ ↕╣√ ⱪ꜡◓ꜝⱶ SATREPS

♪כⱷכꜝכ♥₈ ≤ ─√╘─ ⱪ꜡☺▼◒♩₉
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ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

26 ⅛╠ ─ ╩ ≤⇔⁸ ─

╩ ∆╢√╘⌐ ⌐ ⇔≡™╢⁹ B ⌐ ⇔ ⌐⌂∫√

⁸ ─ ─ ╩ ⅎ⁸⅛≈
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ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⅜⁸ ≤─ ╩ ↑≡⅔╡⁸ ─

ה ╩ ⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐⁸₈ ⌐ ∆╢ ₉│⁸ ⌐ ⇔≡™╢

≢№╢⁹ 
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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

 

 
ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⅜⁸ ≤─ ╩ ↑≡⅔╡⁸ ⁸

ⓗἣࠞ✲
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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ─ ⌐╟╡⁸ ╩ ⌐ ⇔⁸

╩ ⇔√⁹ 

ủ ☿fi♃כ─ ◖fi◘ꜟ♥▫fi◓ⱨ□כⱶ

≢│⁸ ⁸ ⁸NPO ⌂≥⅛╠─ ⌂ ≠ↄ╡⌐ ∆╢꞉

fi☻♩♇ⱪ ≤⇔≡ ╩ ⇔≡™╢⁹ 

 

 
ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸ ⁸ ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐⁸₈ ≤ ה ┼─ ─ ה ₉┌

╡

1簀

࠸

ᙳ ༥궄耀Đቃࣥ鯀᩿᩿ ࣥ鯀Ẽ



ᮾᾏᅜ❧
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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

AI ╩ ™√ ◦☻♥ⱶ AiCELLEX ─ ≤ ─

╩ ⇔≡⅔╡⁸∕─ │⁸╛╕⅞╪ ┘ ◄Ⱡ

הכ◑ꜟ AI ⱬfi♅ꜗכ◖fi♥☻♩ ⁸ ה

┼≤ ⅜╡⁸ ↄ─ ⌐≡ ↕╣≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ⁸ ⁸ ⁸ⱬfi♅ꜗכ ≤─ ≢

AI ╩ ™√ ◦☻♥ⱶ AiCELLEX ─ ≤ ─

╩ ⇔√⁹∕─ │⁸╛╕⅞╪  ⌂╠

┘⌐ ◄Ⱡꜟ◑הכ NEDO AI ⱬfi♅ꜗכ◖fi♥☻♩

⁸ ה ┼≤ ⅜╢≤ ⌐⁸ ↄ─ ⌐ ↕

╣√⁹↕╠⌐ ⅛╠─ ─ꜝ▬☿fi☻▪►♩⌐ ∫√⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ 27 10 ⌐ ─ ≢№╢ ─ ╩

⇔⁸ ⅜ ≤⌂╢ ╩ ⅎ√⁹↓╣⌐╟╡ ─ ⁸☿

Ⱶ♫כ─ ⅜╟╡ ⌐⌂∫√ ☿Ⱶ♫כ│ 19 ⇔≡™

╢⁹ ─ ⌐╟╡ ⅜ ╖⁸ ≤ ─ ≢

╩ ⇔√ ⁹ ⅜ ∆╢ ⱪ꜡◓ꜝⱶ₈♩ꜝ

fi☻ⱨ◊כⱴ♥▫Ⱪ ⱪ꜡◓ꜝⱶ₉ GTR ⌂╠┘⌐⁸

₈ ה ◖fiⱲꜞꜙכ◦ꜛfi on ◓꜡כ◌ꜟ▪ꜝ▬▪fi☻

CIBoG ₉⅜ ⌐ ↕╣√↓≤⌐ ™⁸in-situ FTIR ⁸

◒꜡ⱴ♩◓ꜝⱨ⁸◔ⱵꜟⱵ▬ⱷכ☺fi◓◦☻♥ⱶ⁸ⱴ►☻⁸ꜝ♇♩ ꜝ

♇◒⁸♃fiⱤ◒ ╩ ⇔ ה ╩ ⇔√⁹ 
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ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⅜⁸ ≤─ ╩ ↑≡⅔╡⁸ ─

ה ╩ ⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐⁸₈▬Ⱡ◐◦fi-6 ◑ꜗ♇ⱪ ♅ꜗⱠꜟ─ ₉│⁸ ⌐ ⇔≡

™╢ ≢№╢⁹ 
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��㸬⎔ቃ་Ꮫ◊✲ᡤ�
 

 з ─   38  

 

 и ─   39  
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ủ ⌐⅔™≡ ∫≡⅝√₈ ⅜╙√╠∆ ─

ⱷ◌♬☼ⱶ ≤ ─ ₉─ ─ ≈≤⇔≡ ⇔™ ─ ╩

∆ ⅜ ⇔≡⅝√⁹∕─ ╩ ∆╢♩ꜝfi☻꜠כ◦ꜛ♫ꜟꜞ◘

─♅כ ╖≤⇔≡⁸ ⌐ ⌐ ↕╣√ ⌐╟╡⁸

╩ ≤∆╢ ₈ ₉╩ ⌐ ⇔√⁹

≢│ ╛ ⁸ ╩☼כ◦─≤⌂ ∆

╢↓≤╩ ╛♩♇fi◓꜡Ⱳ♬כꜞ◒☻⁸⇔ ꜝ▬Ⱪꜝꜞכ⌂≥▪◌♦Ⱶ

▪≢│ ∟ ⌂™ ₁⌂ ⱨ□◦ꜞ♥▫כ╩ ⅔╟┘ ⌐ ⇔⁸

⅜ ≢ ≢⅝╢ ╩ ⇔≡™╢ 

 

 
ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⅜⁸ ≤─ ╩ ↑≡⅔╡⁸ ─

ה ╩ ⇔⁸ ™ ⌐№╢≤ ⇔√⁹ 

⌐₈◕ⱡⱶ ⌐ ∆╢ ⌐ ∆╢ ₉ ┘₈

─ ⌐ ∆╢ ₉│⁸ ⌐ ⇔≡™╢ ≢№╢⁹ 
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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� 㧗࠸㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

♫ⱡ♥◒ⱡ꜡☺כⱪꜝ♇♩ⱨ◊כⱶ ⌐ ╡ ╖⁸ ─ ╛

≤─ ─ ╩ →≡™╢⁹ √╡─ ⅝ ╛

⅜⁸ ⌐ ═≡ ⇔≡™╢⁹ ─ ╠⌐╟╢ ─

─ ╩ ≤⇔≡⁸ ╩ ה ⇔≡™╢⁹ 

 

ࠝඃࡓࢀⅬࠞ�

ủ ─ ₈♫ⱡ♥◒ⱡ꜡☺כⱪꜝ♇♩ⱨ◊כⱶ₉─ ≈─

₈ ⱪꜝ♇♩ⱨ◊כⱶ₉⅔╟┘₈ ⱪꜝ♇♩ⱨ◊כⱶ₉╩

⇔⁸♫ⱡ♥◒ⱡ꜡☺כ⌐ ∆╢ ⌂ ╩ ╛ ─

ה ⌐ ⇔≡™╢⁹ ⌂ ≤⇔≡│⁸

─ ≤ ☻Ⱨfi ─ ⁸ ▬◘כ꜡◊ⱪfiⱨכ○

♩ⱷכ♃כ─ ☿fi♃כ ⁸○fi♅♇ⱪ ⌐╟╢

─ ─ ⁸Ᵽ▬○♬♇◒ⱥꜙכⱴⱡ▬♪─◦

☻♥ⱶ ≤ ⸗♦ꜟ ⁸ ╩ ≤∆╢ ה

─ ⁸Ɫ▬ⱤⱲꜞ♇◒הⱷ♃ⱴ♥ꜞ▪ꜟ

⌐╟╢ ♦Ᵽ▬☻─ ⁸ ╩כ♃כ⸗ ™√

─כ♃כ◄ꜙ♅◒▪ ⁸ZnO:Al ≤ ⌐╟╢

─ ⁸ ™ ⱪꜝ☼⸗fi ≢─◌▬ꜝꜟ

⁸ ⌐╟╢ ─ ⁸◓ꜝⱨ▼fi

♦Ᵽ▬☻ ⁸●☻ ⌐⅔↑╢ ♫ⱡ PF ─○Ɑꜝfi

♪ TEM ♩ꜜ♃ ⌂≥⅜№╢⁹ 

ủ №√╡─ ⅝ │⁸ 27

⌐│ 2.6 ≢№╢⅜⁸ 28 ⌐│ 5.2 ⁸ 29 ⌐│ 5.2 ⁸

30 ⌐│ 6.3 ⁸ ⌐│ 6.2 ≤ ⌐ ⇔≡⅔╡⁸

⅜ ⌐ →╠╣ ↕╣≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ╛ ⌂≥⌐╟╢ ┼─ ⌐ ⇔√ ♥

╩ⱴכ ⇔≡ ∆╢√╘⁸ ╩ ≤⇔√⁸ ⁸

⁸ ⌂≥─ ╠⌐╟╢ ─ ─ ╩ ≤⇔≡⁸
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╩ ה ⇔⁸ 28 │ ⁸ 29 │ ⁸

30 │ ⁸ │ ─ ╩ ⇔√⁹√≤ⅎ┌⁸ ☿ꜝⱵ

♇◒☻ⱪ꜡☿☻─ ≤ ─ ⁸

DNA ♫ⱡ ╩ ≤⇔√ ☻ⱳfi☺─

⁸ ╩ ™√ ─ ▬ⱷכ☺fi◓─√╘─

ה ⌂≥⅜№╢⁹ 

ủ ₈♫ⱡ♥◒ⱡ꜡☺כⱪꜝ♇♩ⱨ◊כⱶ₉ ⌂≥≢ ⇔√

─ ┼─ ╩ ⇔≡⅔╡⁸ 28 ≤ ─

│⁸ │ 1,500 ≤ 3,300 ⁸ │ 6,000

≤ 11,000 ⁸ │ 200 ≤ 3,000 ≢№╡⁸ ⌐

⅜ ⇔≡™╢⁹ 

ủ ₁⌂ ╩≤⌂ⱪ♇ꜛ◦◒כ꞉הfiⱳ☺►ⱶ◦ה ⇔≡™╢⁹

─ │ 27 ≢№╢⅜⁸ 28 ⅛╠ │

34 ⌐ ⅝ↄ ⇔⁸ ─ ≤ ≤─ ⅜ ⇔≡™

╢⁹ 

 

 
ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⁸ ה ה ⌐ ⇔≡™╢

⅜⁸∕╣∙╣⁸ ⁸ ≤─ ╩ ↑≡⅔╡⁸ ─ ה ╩

⇔⁸ ─ ⌐№╢≤ ⇔√⁹ 
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ศᯒ㡯┠Ϩ� ◊✲άືࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ 

─ ⌂ ╩ ⇔≡™╢⁹ 

 

ࠝ≉Ⰽࡿ࠶Ⅼࠞ�

ủ ⱪꜝ☼ⱴ ☿fi♃כ─ ⌐⁸ ≈─ ╩

⇔⁸ ≤⇔≡ ≤⌂╢ 14 ─ ⁸

⁸ ⁸ ╩ ⇔≡⁸ ☿fi♃כ─ⱪꜝ☼ⱴ ⱪ

ꜝ♇♩ⱨ◊כⱶ≤ ─ⱪꜝ☼ⱴ ╩ ⇔√ ♦Ᵽ▬☻ ↑─ⱪꜝ☼

ⱴⱪ꜡☿☻─ ╩ ⇔≡™╢⁹╕√ ⅛╠│⁸↕╠⌐ √⌂

≢№╢ ☺ꜛ▬fi♩ꜝⱲꜝ♩ꜞ ╩ ⇔⁸ ☻Ɑכ☻

╩ ⇔√ ≢─ ─ ╩ ≤⌂∫≡™╢⁹ 

ủ 20 ─ⱪꜝ☼ⱴ ≤ ╩ כꜟה♠▬♪√╕⁸⇔

ꜟ Ⱳ♇ⱨⱶ ╛☻꜡ⱬ♬▪ה☺ꜛ☿ⱨ☻♥ⱨ□fi ⌂≥≤│ ⌂

╩ ⇔≡™╢⁹ 

 

 
ศᯒ㡯┠ϩ� ◊✲ᡂᯝࡢ≧ἣ�

 

ุࠝᐃࠞ� ┦ᛂࡢ㉁ࡿ࠶࡟�

 

ุ᩿ࠝ⌮⏤ࠞ�

⌐ ⇔≡™╢ ⅜⁸ ≤─ ╩ ↑≡⅔╡⁸ ─

ה ╩ ⇔⁸ ─ ⌐№╢≤ ⇔√⁹ 

 

 

 



ᮾᾏᅜ❧኱Ꮫᶵᵓྡྂᒇ኱Ꮫ�᝟ሗᇶ┙࣮ࢱࣥࢭ�

�������

�

 

 

 

 

 

 

 

��㸬᝟ሗᇶ┙࣮ࢱࣥࢭ�
 

 з ─   49  
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