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ὼѬ Ҋ֑ ṕєѫ╟▓Ӥṕ ϸẒ  

 

ϭẞϠדἉṆх ґᾼ ȴ֫ ϚדẃȲ ′ꜟ

ֵϢ Лֻ ȴ ХѣԌ ꜟ Є П Ȳ Є

Ϸ Лׄ ᾁȴ ῟ ᾼ Ӣ ҏ Ȳ Є

╬ꜟ Ȳ ὑֽᴶׄ Ӣȳֽᴶ  ῟ ╬

ȳֽᴶ ═ ⇔Ȳ ד Ϣ ȴ

ֻЛ ὔ Ϥ ȲЄ и Ӣ ֫ẞ МȲꜟ Ϸ ứȴ

ῺѡȲ П∟Ȳ Ӣ ᾼ Ṽ Л Ȳᵀ╥Є

ᾼ Б ю ֵȲ ╥ӣњ Ф ’ Ȳӂ ∕7щ∟

Пѡẞẃȴ ҏϤ ứὍ ȲṆϱϷ Ở ♅ Ȳᶦ

ᶶ⌠ ӻ☼♄ ȷ ї ꜟם ᶺ ᾼД ẃ ᵅȲ

Ӣ ᾼӻ☼ Ϸ ᵓ ȴ 

 

 

Эד Є ᾼᴍד ȷᴞ ɦד1922 Ἀ Җ ɧ ӴὑӐ ᵿѿ

ẃȲṤЭБד100צ ҭȴ1945דϡ ḇ∟Ȳ Ӗ╜Ἀ ן Җ Ȳ ẔḂ֤Ɫɦ Ӵע Җ

М ɧȴ ∟֪≡й Є М М Ȳ ᴩ╜ Ừеע ὑ1946כדӴẓЄ ᴯ ᾼ

ɦ Ӵע ɧȴ1955דḂạⱢɦ Ӵע Є ɧȴ1967דӐ с Ɫɦ Ӵ Є ɧ

ṤЭȴ1973ד(Ӗ Ȳᾬ(ד62 Ṇ Ϥе Ȳ Є Ӕה ӣȴῺХϫדẃȲ Є ד

∂ȲᵀϷ ᴔ ʟֵю Єᾬ Ṇ Ӣᾼ╡ד ֯ ⇔ ȴ ᴍד Ȳ50 ᾼ

Є ᴩϠ ₤Ȳ ᾼּז Є ȲὙ‐ᾼ үȲⱢ ẃ  ȴ ῸṆх Ὲצ

֫ẃӕṆṛṛȲ ֝ Ȳṓṓᴔ֝ ȲϷככ ד ᾼṔ Ȳ֫ ₲ ᾼЄ ѣȴ 

 

ḕדᾼ10ѣ Ȳ Ђ ȳ Ђ ȳЄ ИἵӢ Ḕ ȴ юІо ѡ

Ȳ ֤Ϣ ֵ ἵӢ╥ᵡ ᵓϷ╥ḕדᴕ Єᾬ Ṇ(ׁשṅἬ)֯ ᴕӢїӭМ֙ ᾼ

╓ ȴЭד ᵑ֮Ȳᶺ Ђ ֤Ϣ ῺἏדᾼẒ ПֵȷяẔ Ϛ ᾼ╥Ȳ

ẔМ37צᴯ╥ Єᾬ ӢȲ ѾБ ϡиПϚᾼ ựЄҳӢȴ ӱЄҳӢ ὑӐṆ

ᾼ ⇔ΊứȲϷ ֝֯ Єᾬ ᾼׁשṅ ╥ Ӣצ ᾼװ ṳѹ ӑẃ ȴ

ᾼ ֝ Ȳ￼∟Ẕ ẃᴞᶺ Ṇх ᾼ ȴ 

 

ד2019 ӴᾼṆх ӻ☼♄  Ȳ ᵗ Ӣ ҵЄ ( שׁ( Ȳ Ӣṛ֣

ȳ ц с ᾨϩȴ2020דᾼ ṅשׁ  Ȳḕד 25ԈЄ Ӣ ᾼ ҏȲ

֝ Ϸ‚כϠᴟю 25ᴯ Є Ӣ Ϥ ⅍ ȴ2021ד Ἐנּ   ϚḔ Ϡ

ẔМῶ ᾼЄ Ӣ ṅӢȲשׁ ҃ Ḇצ ϩ ֯ ṅᾼשׁ ϱᶖᶖ›ᴩȴЭד

Ṇх  ⱢӐṆ═ ׂ Ṏᾼ ԏ ȴ֯ ЄҖּר х   ϯȲכ‚֥

Ӵכ ѷ҅ϢИ Ṏ  Ȳᶦ ֯Є ҳד  Ṏ ṃѹצ ᾼЄ ӢȲἸ׆

Ɫכ Єᾬ ᾼ╓ ӢȴῺ Ḇצᾬ Ṇ שׁ с  ȲЄ ȳ ȳ ЂӢᾼ ᵗȳ

ӻ☼ȳѿц ṅשׁ ӭȴ ПҵȲ֢ױ  Ỡ ᾼד ᵗќ═֢ Ṇх  Ȳꜙ

ᴟḕד ∕ᶺ ЄϚӢᾼԍ ȴ Єᾬ Ṇ  Ỡ ᾼ ї Ȳ ֮֯֯ Ϡ ᶬ

Ộ ᾼїȲ‚כϚṆԝ Є Ӣ ᴩ ṅᾼשׁ ȲϚѠ ҃ ֪ Ϥׁשṅ ᴖ Ṇϱᾼ

Ḇ ȲϚѠ Ϸ ױ ≈ᴕӑẃ ᾼ ȷЭדᾼ ֤Ϣ И צ ᾼ

ȴ ϡϫ ẃᾼד ₤∟Ȳ ֯ Єᾬ ṆБ оⱢ Ḇԓ ἤ֮Ɫ Ṏּדᶾ ϢИȳ

ṅϢИȳѿцМשׁ ṎϢИᾼ ṆἬȴ Ṇхם ═ Сᶺ ќ═ȷ ╥ Єᾬ Ṇ

ᾼ ϩẃ ȴ 



ἲ ẅ‒ ג  ῌᵒ(ự)־

 

 

ᾬ ṆṆх ֥ Ȳ ϫɦṆх֫ ɧᾼ

♄ Ȳ֯ Ϯϫ Ṇхד ᾼ ϱȲБ ϫ ϠȲד

֫ẃ Ϡ ȹֻ ֯ᾼᵃȴӕṆᶦ Ṇх Л

ֵϵȲ ϢӢ֢ ԉ ᾼ╚ Ȳ צ  ὣх

ᾼќ═ȴяẔ֯ự 10Ȳ20Ȳ30Ȳ40Ȳ50Ȳéד ȲḆ╥

ֻֻ ἘϚϯȴנּ Ὼ ѿ› ᴔ ᾼȸ

ɦϢḕ ϫד ᾎ −ЛϚ Ⱥɧ−צ Ȳד‒

֯ᾼ֢ᴯṆхȲứ ἒױᾼӢ♄ ӢỄ ȴ  

 

 

хὢ ὑ›ד 30 40 ᾼ♄ ȲЭד ᴍד ȲḆ╥ Є ȴɦ30

ɧȳɦ40 ɧ╥ ӻ ὣх ᷄֫ᴔὣхᾼҾᶎׄ Ȳ ♄ ȲҠѿ ϫד›֝

Ϛ ȲЛ ᾼ֝ ȴ Є х Ϣᾼ כ ל ӢӖ Ȳ Ϡ30ȳ40

Ȳ∟ד ἅ ᾼד Ȳᴔх╥ ЛҠἨ ᾼȺ Ẓד ẞ ′ꜟ ԆԆȲѡ ♄

ᶮ֯ה МϚ ԛ Ȳἅᴖ ὑϷ ᵓ ᶙכȴὙדꜟ БḔϤ Ȳᴍד ∟Ȳ צ

ֵ҆Ϣ ᾼ оȲ72ȳ82ṆхȲ ᶶדἵ ᴴΌ Ȳככ Ғ֢ᴯ ᾼ♄ Ⱥ 

 

 Ṇх ֥ хὢ ᾼ ♄ ȲҒ ɦṆх֫ ɧ♄ ȲҒ ϫṆхȲṳ

ṅשׁ֢ ֣ Ȳ ֥╓ ҏ Ȳ ῸṆхȳἬх Ԛ ȴ ᵑ֣ắѡ ֵ

Ғ ᾼ91Ṇхὄ Ȳᶺ ᵃ ᾼ ṕȸɦ Ϛצ ѣԌȲЛҬ ὑ ᾼד

ѱȲ צ ᾼ ὺȴɧᶺ ṪϷ ╥6ѣȲὙדԛװ ῸЄ ᵣȺἨ╥ ᾎ65ṆхȲᴞᴩּפứ

ᶮהȲ֫ӕṆẃ ᵣȺ 

 

 Эד ᶺẃ ╥ ᾼϚדȲדМ ẞ ╓ Ϻ╝ᾼ Ȳ Ὼϭ Ғ М ᵦ ὕ

ᴔ ᾼᵫᵑהȴ ᴞАӢỄМҽϢᾼ ϯȲ Ϡ ӢỄ ȲҬ ⸗ ϯȲϷֻ ἢ֯Є

Мҷҟ╓ ᾼԏȴҠ ֯ ᾼṆх֫װ Мṓẞ ֵ101ᾼṆхȲ֢֯ᴩ֢ ϫכצדȲ81

Ṇх ЭМȳ ụ ֯ і ѷꜜ Ȳ71Ṇх ֝Ḕ МїȲׂᴰ

ᾼԏȴֽὨᶺ ד֯ צ ᾼ֝ד Ȳᶦ ᵓӣ ᾼ ԛϚד῀דװ Ȳ

ᶺ ױⱢἒכ ᾼ ȲԚ֝ ќ═ᾼϩצ ȴ 

 

 Ṇх Ɫв╜ Ӕה ᾼῂ ᾎϢȲϫ ẃ֢ꜜц֢ựᾼṆхד ױ ẁӕṆц ᶬỘ

ֵќ═ ᵗȴ Ӵכ╥ ᾼ Ȳ ἨׁשṅᾼӢ Ȳ ╥ ⱢẦᵗӢ♄ᵺ ᾼ

ᵗ  Ȳ Ϡ Ἥᾼ ὨȴЭד Ṇх דּ Ṏ♄ ᵗ ᾎȲӦ

דּ ♄ ᾼ╓ứ Ȳ ᵗ ד ♄ Ȳ ῸṆх ֵҒ ᾃἨᵓӣȴ֯юІо

ᾼ ϯȲ Ϡ Ṇх Ӣנ ІȲ ҵȲϷ Ầᵗ ⱢΩ ȸ Єᾬ Ṇ

֯Л ╥М ᾼ Ϛ ȲϷԓѠᴯ Ṏ ꜜȳ ꜜᾼϚ☼ϢИȲ Ὸ ҒϤȲяẔ╥

ᾼІЅȳ ІЅȲ67ṆхⱢױ 5צ аᾼϤ   Ⱥ 

 

ϭẞϠᶠד2022 Ȳ ɦ ЄЄы ЄȲ ᶺ ‒їḆЄȲ ứᾼḔԄȲ ἅ ᾼ

ɧȲ֯ ᾼϚדȲ ᶺ ᵂ ὺȲɦԛҏ  ԛҏ ᵣɧȺ 



2022 ᾼ ע Ḁקּ  

ίת   ־ Г  
 

2022 ᾬ ד ᶾדּ Ὠכ ῶ ὑ 1ѣ 24ѡᴟ 26ѡ֯ Ӵ Є Ȳ

вҵᾬ ד ȳ ῏ế Ӣ ϱ ♄ Ȳᵌὢ Ὲ ꜟ ạȲ ѭῧȴ 

 

ᵦӔА   ֢ꜜ Ȳד ᴩ╥ ᾬ ꜜᾼϚЄ♄ ҵȲϷⱢ Єᴍד

Ӵṏֻẕ ȴ ה ҟ ⇔ד צꜜ ῏ ȲҔᵶ ȳ ȳМᶾ

ῂ ҏᾬ ȳ ҏᾬ Ṏ ȳ ҏד ᾬ ῏ ȴ Ϡצ דּ ȳ І Ɫ ᾼ

שׁ ҵȲϷֵצ Л֝ ֣ᾼ ѝ ῶȳּדᶾ╜ ᾬ ῂ ȳЅἤᾬ Ϣ ȳ

ѿцЀ ᵫ Ȳ‚ вׁ֢שṅ ᴯᾼӻ☼ȲϷ‚ Ӣ ד ῏ Ф ȴ 

 
 

 

 

 

 

 

É 50Ḉ Ṇх ד2021 ᾬ ԍ (TPS Industrial Award of 2021) 

É ЂӢ ϚЮ 2022ᾬ ד Ѐ ῶ(OAS)ѝ (╓ ȸ ∑ѝ)Ȳ ЂӢ

ѝ (╓ ȸ  )Ȳ ЂӢ ҂ ѝṾᵂ (╓ ȸ ῠ Ȳ

Ԛ֝╓ ȸὭѝ )Ȳ ЂӢ ѝṾᵂ (╓ ȸ ἣȳ ᶳӨ)Ȳ

ЂӢ ϭ ѝṾᵂ (╓ ȸ Ῠ)Ȳ ЂӢ І ѝṾᵂ (╓

ȸ ἣ)Ȳ ЂӢ Ṡȳ ὺ ѝṾᵂ (╓ ȸ ᶳӨ)Ȳ ЂӢ

ȳ Ђ ѝṾᵂ (╓ ȸ ∑ѝ)ȴ 

É 67 Ӆ Ṇх(МЍЄ ) Ṏ ȴ 

É 71 Ṇх ԉ ֝Ḕ ⱢכṅМїѻԉȲשׁ ᴯЅἤ  ȴ 

É ӐṆ Ὑ ȳ81 ЭМṆх(Ӑ דּ Ђ ᴯ ѻԉ)ц 81 ụ Ṇх(

דּ Ђ ᴯ ) ԓ ›2% דּ׆ ɎWorld's Top 2% Scientistsɏɧȴ 

É ӐṆѵ ȳβ цԃ ᴹ 2022ԓ ᾬ Ṏ ֥ Є Ӣ ѝ Ϯ֤(╓

Ṏ ) Ȳ ╨ ц ╜ ṅӢцשׁ ѝ Ϛ֤(╓ ȸ ἣȳ ᶳӨ)Ȳ

а цᵦ ׄ ṅӢцשׁ ѝ Ϯ֤(╓ ἣȳ ᶳӨ)ȴ 

É ӐṆ Ṏ МӢ Ғ2022Ṹ☺ᾬ 2 3 3 Ȳ ᾬ 2 3 ֤ 4ȴ 

É ӐṆ Ṏ МӢ Ғ֯ ҼṸ ᾼ 35ự ᾬ (IYPT) ȴ 

É 2022דӐṆ12ᴯṆх ậеӴ Ӕה (ᵶе и 3ᴯ )ȴ 

ᴜע  

Ӑ ᵦӔА    ᾬ ד ῶ  

ᾼ ṕ  

https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-oral/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-win/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-win/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-6/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-5/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-4/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-4/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-3/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-2/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-1/
https://www2.phy.ntnu.edu.tw/index.php/2022/01/27/2022tps-poster-1/
https://www2.phy.ntnu.edu.tw/index.php/2022/08/22/award202208221/
https://www2.phy.ntnu.edu.tw/index.php/2022/08/22/award202208221/
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ԏ Ȳ ᴞᾬ Ṇ Бҳϫדȴ ᾼדȲ֯ ѣᾼ ϯȲכⱢẒ Ӫ

ᾼᴔ Ȳᶺѿḕ ϫדẃ ᾼכ ȴ 

 

Ϛ ϫדȲ ȳὢᶰȳ כ Ȳṳẞ Є ц Є ᾬ ֮ דּ Ȳ֯ Ϸ

ԉ ԉἨ ϩȴױ ẓϷ ϥ ᴏ ȳ Ὑѱ᷾ Ȳ Ởצ ᵗ ȴ  

 

ϡ ϫדȲ Ϡ Ȳ Є Ȳ ҏᾪῂ ȳ ẪȲ֯ דּ

Ὅ∟Ȳ ȴ Ӣ Ғּד ц דּ ϩ Ȳ ᴔ ᾼЏᵂ ϠḆ ᾼἋᴼȴ 

 

Ϯ ϫדȲ ԉᾬ Мїדּ Іᴔ Ȳ Єּד Мї ᴯ Ȳ ֪ Ḃ

Ἤ ȴ֯ Ғ ẞЛ ᾼכ ∟Ȳצ цЄᴕᾼד Ṷ Ȳ ẞṎ

ИצḆԓ ᾼ ȴ 

 

ῺϫדȲ 102 Ȳ 108 שׁ Ȳ ԉ ṅשׁ Ȳṳ

ᾬ Ṏ Ṷ М ṎȲ Ѡ Ϸ Ӣ Ȳ ȲẦᵗ Ӣ

И ϤЄ ȴ  

 

Л֝ ◕ᾼכ Ȳ ╥ᶦ ᴞА Ɫכ ȳϢ ᾼ ȴἅ ᾼᶺ╥е ӢȲ ∟ Ϥ

ЅМ ȳ ṤЭȲḥצ ᾼ Ȳ ᶺ ᾃ ὢ ȴЭѡБựᴘ ПדȲ

ԛὢ Л ȲЬד ם сᾬ ṎḆϱ ȲⱢ ṎИȲИ Єᾬ Ṇ ᶺᾼ ȴ 

 

ӟ Ҽ  

Ἑ ҥ   

ע1945~ע1922  

ԃאָ   

ע1955~ע1946  

ԃאָ Г   

ע1967~ע1955  

ԃ Г   

ṳм~ע1967  
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Ӗ 68ẞ72דᶺ֯ӕṆḖ ȴ צȲד Ϥẞ

в Ṏᴔ ᾼ ѻ ᾼЄ Ȳᴖ ֯ ᾛ ᾼ ȳ

ᾼ  Ȳ צ Ѓד ᾼ֝ П Ȳ Ȳ

ứ Ȳ╥ᶺϢӢМ ֵ ᴖ ᶱᾼ ѣȴ ὑӕ ȳӕ

Ṇȳ  ȳ֝ ֯ Ἤ Сᾼכ  иếϚйȲ דẃ

Л Ȳ ὑ ϚйȲᶺḆ╥ ȴ 

 

 

ҳד Ȳи ȳ ῟ȳ ȳ иȳ ȳ ȳ ȳ ȳ ȳtи ȳи ȳ ȳ

ȹ ȹׁשṅἬ ȹӑẃềȹ ȲדФӻ Ȳ ז ᾼ ѣȴᶺҳדᾼ Єᾬ

Ṇᾼֻּר Ϛ ᴖ Ȳ ֯Л МϷ Ϡ ẃȴᶺ ֮ ȲṪ╥֯ ѯּנἘ ᾼ

ѡȲ⅍ҵ Ϣ☼ᴀȲ в Ϣ ȲϚѠ ╥Л ᵫᵑ ҳדᾼϢṶ֮ᾬȲϚѠ

ἢ╥ ὑӑẃᾼ ֵЛҠ῀ȴ 

 

ӕṆ ᴟЭϚ ╥ ϫדȲ֫ Ȳᶺ ᴞ Ȳ Ϛ ѩ ╥ἐ ╥ ȹ Ȳ

МЛᵍצ╚ ếᵺ Ȳᵀ֪ Њ ḥצыЄᾼғᵓ Ȳ юϠϚṷἐ ᾼ їȲᴖ

╥ᴞАҟ ₇ẰϚ ὑᴞАᾼЊЊ ȴ 

 

ῴῴ Ȳᶺế ֵ ֝ Ϛ ẞ М ᾬ ᴔ ȴӦὑЄ ҵІȲ҃֯ӕ ᾼо

Ђ Ȳ῀ Ṫ Ҡѿ֝ דּ Ṏếᾬ צ ᾼϚṷо ȴϤ ᴕ Ȳᶺ ậȴ Ȳ

Є ṅἬМȲ֝שׁ ᾬצ ếо ᾼϢṳЛֵȲ ᶺ ẞᾬ ПҵᾼѷꜜȲϷ ᶺӑẃ ԉ

Мּד ᴔ ȳ ᴩּד ṎׁשṅȳẦᵗׁש ᶺ דּ ế דּ▲ דּ ЏᵂȲדצ

Єᾼ ᵗȴ 

 

Ӄד Ȳ כ Л῀֤ᾼ ҵ Ϛ ȲϚ ҵᾼ Ȳ֙֯їМȲ Ϸ ϯ ὑẞ

ҵḖ ᾼ Ἇȴ ṅἬשׁ ∟ᾼϚ Ȳắẞӕ  ᾼ Ȳצ ϤעӴ Җ ( ֯

ᾼ Ӵ Җ ṎЄ ) ԉᵗ Ȳ דּ ᾼ ᵗ רּ Є (Univ. of Iowa)ּד

Ṏȴ רּ֯╥ ᾼМ Ȳᾼ ֽ Ϡ ד ҵ ᾼѡІȴ Ђ ᴯ∟ȲΌ ֫

ᴯ ԉ ȴ 

 

Ό ∟Ȳ֯ Ӵ Җ ṎЄ ᴞ דּ Ṏ Ṇ Ȳ ԉṆѻԉếᶺ דּ Ṏ Ṷ

 Ȳֵדẃ Є ὢ ЏᵂҵȲṳ ᴩּדᶾ ( דּ ) Ȳ ϩὑ∂ ῏Ҡ ᴞṝᾼ

оכ ᴯ ᾼ і ӂүȳ ᴯ ᴯ ḊП ȳה Ḋȳ

ṅ Ӣ ᴯ Мᾼ ї ȳ ᴩּד Ṏᾼ ѩ ṎȳẦᵗᶺ ד12 דּ ᾼ

Ȳ♄о Ṏ с ₇ ṳ‚ ӻ☼Ȳᶦ Ɫ с דּ Ṏᾼ ᾨϩ ṓ⇔

ẞϚ ϩ ȴ 

 

ᾼ∟דֵ ֯Ȳᶺ ᴖϷ ᴞעȴֽὨȲ ԏ ẃϚװȲᶺ ṛ Ϛ ᾼ ȹ ϫ

ẃȲᶺד ẞכ ҅ᾼ о ẃ ᶶȲяẔ ḆṣὑѿἏȴᶺד ═ᾼϢӢ ếѷꜜ Ȳ ἢ

ЛṜѿ ῂ ᾼᶶ ȴֽὨԛẃϚװȲϷ ᶺ Ḇᴞᶺ Ȳ› Ḕ ӘЛ Ȳ

Ḗ῀ ⱢϚכ Ӣ♄ᾼ ȷױҵȲϷ Ḇ ᾛᾼ ế ᾼṝїȲṿ ⁞ὑ

╚ ᵀϭ ׄ ᴞ Ȳ ϢӢ╠╥צ ṏֻ Ὠᾼἐכ ȲϷ╥ּר ᴖ ᾼϚ◕ֻּרᾼ ȴ 



82 ṕє  Ӳ Ӵ  

ϩ И Ъӱῌ ֽ 

(Ϛ) ϢЀᴔоȲѝо ἭЛᵓȸӥ Ȳ צ ᾼѣѷꜜ ֮֮ᶮȲ ῺẒצ ϢЀȲᵀӖ

ד66 ♠ – ∟ȲᶇϢЀЄ ҵ Ȳ Ựᴰ 3000ϢȲⱢԓ ӂᶁד ᾼ

ϡ ᾼ Ȳᴔо ȷϢЀ ᾼ Ȳ ῂ ѝо ἭЛᵓȲ™І ῂ Ё֮

ᾼ ֝ ȴ 

(ϡ) Ӣ׀ЛὔȲ ғ צ ȸЉ ЛӢᾼ ֮ Ȳṿ ѿ Ɫѻᾼ ♄ ЛὔȲῂ

ᾼῂ ֮ᴯ ᵅ ȷҒѿ ȳ ᴰӖȳ ҅ ѩẂ Ȳ  ϭזὑ Ӣ

Ȳ Ṏғ צ Ȳ ™Іᾼӑẃḥצ ∕Ȳ™Іᾼᴞ‒їϷ ЛṜȴ 

 

ϩ ֩ ᴅῌ  

(Ϛ) ᵗᾼ ֮ Іȸӥ Мӭ› 53ᴯ™ІȲ111ד⇔ Њ ӢḆҬ Ӣ4ᴯ Ȳ

֚ᾼ ֮ ᾼצ Ϛ Ȳ Лᵓᾼ Ȳ ѽ Ȳᴞ‒ ᶦ ȴ 

(ϡ) ϩᾼ ֮ ȸ  ᵅכ ᾼ ӢȲ ᶵЛ ᾼ᷉ ȷ ☼ Ȳ

ѿᶮכ ẃ Ȳ é.ѣԏϚѡѡᾼ ȴ 

(Ϯ) ᴕ∕Ғ ᾼ ֮ ȸ֯ Ӣֵ Лᵓᾼᶈ ϯȲῂ   ֝⇔ᵅȲ Ӣҵ☼

Ȳӥ МϷϚ᾿╥ ᴕ∕Ғ ᾼ ⅎȴ 

 

ϩҀ † ῌѲ֗ 

(Ϛ) Ȳ᷄ ™І ᾼ ȸ ᵺ ế֮֯ Ḗҏ Ȳᴔ ȳ

Ӣ Ȳṳ ѿ Ӑ Ȳ᷄ẞ™І ᾼ ȴ 

(ϡ) Ȳ᷄֫ ᾼῴ ȸХדẃȲϚϾϥᴍ ѡІԓ ᾼԚ Ȳ‚

ᾼ ֥ᵂȲ᷄֫ ԉ ᾼῴ Ȳ֯ ᾼ ϯȲ כ ᾼ

Ễ ᾼ Ӣȴ 

(Ϯ) ӥ Ȳ᷄ẞ ᵺ ᾼ Ѡȸ ӥ ᾼ Ȳ᷄ẞ ᵺ ᾼ

ѠȲ ™Іᾼ ṓכ ԏȲῂ ᾼӘ ѿ ȴ 

 

ϩѯᶖ᷂ ῌ  

(Ϛ) ṛ ֮ᾼ™ІȲ Ӣ♄כѷꜜȸṛ ӥ ֮֯ѝҭȲ ᵂ ֮Њ Ȳ ӥ ֮֯ѝоȲ

ᾼ ֝ȴ 

(ϡ) ṅᴔоᾼ™ІȲ ӢỄכѷꜜȸ ṅ оᾼ Ȳ ᴩ Ѡ Ȳ ḟ о Ȳ

Ӣ ᾼ ԉȴ 

(Ϯ) Ё֮ᾼ™ІȲ Ӣ ѷꜜȸכ Ә ᾼ Ȳ ӥ ӑẃЛ╥ Ѡ Ȳ ҏӘ

Ȳ ӑẃᾼ ȴ                 

 

 

֮   ѺЛѪ 

ἅ  

ПњȲ ™Іᵌὢ ֮ᾼ  

ПЀȲі ™І ṅ ᾼ  

П Ȳ ™І щ ᾼ  

≈ ПїȲẘ֙™І֫ ᾼ  

Ѡ   ṏӥ   ᶇᶳ   цẔ  



82 ṕє   Ṫϳ҆  

 

 
М Ӵᶳ Є∟ Ȳ Ṷ ἏᾼׁשṅЏᵂȴ

֯Ϯϫҏ Ȳᶙכї Ȳ֫ ẞӕ ԏ ṅἬὢשᶾׁדּ ȴ

ҳד∟ȲϷ ᵓс Ɫ ȲϚ ṛẃ− ȴԉ Ȳ

ḕщ ᾼ ᾚׁ֯שṅѻ Ȳ ֮ ї≈֯

ȲҒϱ ứᾼןϤȳ ᾼЏᵂ Ȳ ᾼῂ ֮ᴯȲ

ֻᾼ ȲҠ ╥ Іᾼ ȴ 

 

 

ȲїἘϚד2008 Ȳ Є ȲכӴ ӢᶾῖԌצ еҨȲ ϢӢȴ֫ ככ ϡϫ

ᾼד ϢӢ Ȳ ╥♄ϠẒ ІȲ Л֝ᾼϢṶ ֮ᾬȲЛ֝ᾼ≈ ╚ Ȳ

ẛ ѹ ȴ М ẰȲ− ӣ ᾼѝֿῶ ȴẂֽȲẞּר ҏ ȲБ Л ϠȲנ

ϱ ⅎљ ȲМр֦ ȳϯр ẞҫϚ ₨ӀȲ ϱ ϡщᾼ ȴ ϡщϭ╥Ϛ ᾼ

ᴩ Ȳ ϮщϷ╥Ȳ ҳщϷ╥é.ȲẒ ╦ ᾼ Ȳ ╥ ϩȳ ϩцїϩᾼ ⇔╚ ȴҠѿ

ϯ Ḕ ? Ṫ ϯẃ ᾼכӐ ֝ ᾨ ȲӦ ẃἭ ȹ ᾼ≈ Ȳѡѡỏỏ ᴞАЛ

֣֮› ȴ 

 

ϫדẃϚ᾿ⱢṮᾙҷ Ȳ ắẞҷ Ϣȳ ȳ цῂ ᾼḛ ϩ ȴ

ⱢᵍֽױȲ ֯Мד Ṯᾙҷכ ᾼ ȲϷ ╥ Ӣ♄ цứ ▲ȴ ᾼ ȳ

ᶁ ᾼ ȳׄ ᾼ ȳ ᶶᾼῂӻ♄ Ȳ ╥ Ṯҷ ᾼṏѠȲԛҒϱḕדᾼἼᴨ ȲИ

ᴞṝЄ ᾼ ᾭᾓȲ ᵍ ҷ ṝȴ 

 

ϱ ẞᾼἼᴨ Ȳ ╥ ᶺ ꜜ ẞ ꜜᾼ ֪ ȴ ᶾ (g ꜟ )

╥ ֯ ꜜԉ Ȳ ᶺᾼṏ ☻ ц Ӣֻх Ϛ֝ ҏẃᾼȴ2008דеҨכ

Ӵ∟Ȳ ױ оȲ П ȳ ᶩ ȳϱӀ ▲ Ȳ ὑ֯2020דἉ Ӣ

ᵓ ᾼ ▲Ȳѿ Ϯ Ḋᾼ ᵑȲ ֯ ϱӀȴ ֯Б צ Ϛᴍֵ ц ἬҠ

Ӗ Ἴᴨ ȲϠ ᴞАᾼЄ ȴ Ϡ ȲϷ Ἃᴼẞ ȳ ☺ȳּר ֮Ȳ Ɫ

ԓѷꜜӖ ᾼЄ ᷂ ȴ 

 

ᾼ Ȳ ṝẞ ѷ Ȳ ᴞṝ ╥ Ἁᾼ Ȳᵛṿ╥ ϯȲṼ »»

֯Є М ȲЛ ᶦḖϚ ӂ Ȳᵀ Є ȲЬ Ȳ ֣ἒỴȴ 

ג ῌᵒ(ự) Ѐ־ ḕ   

ᴍד Ȳ ױ Ḇ Ṇх ᾼ Ȳ ϱ Ḇ Ȳ ẞӕṆᾼṆן

х ц♄ ȲϷ ῸṆх ѿɦ ȳṆ ɧἨѿɦ֝Ϛׁשṅ⅍ɧⱢ ᴯȲ ӕṆ֫פּ

֝ ȴ ᵿȸhttps://forms.gle/MxRtyuBpU4BNUdsH7  

                         ṕє ḕ  

 

https://forms.gle/MxRtyuBpU4BNUdsH7


92ṕє ≢  Ъ ӆῌ  ג

 
ẞӕṆן֯ ᾼ ϯȲᶺ Ϛװ ẞ ԏ

ᾼ№ϩȴɪ Є Б ϡϫדϠ Ⱥɫї ֽ

ױ Ȳ Ἇᾼ ֽ֝ ☼ѬȲ ᾼ Ϛщ

ẞᶺ ᶙ צ ᵗ ᾼṪ Ȳ ♃ẚ ֯Є

ᾼ ȴ Ȳ ȲṪ ᾼ Ȳ

֮ ϠҏẃȲ ᶺϫṜ֫ẰϠ ᾼЄ Ӣ♄ȴ

┬ Ӫ ֿȲᶺ╥91ᾼ Ӣȴ М ∟Ȳ

ᶺ›Ἇ Єи ḽϮ῟ ḤḤ֮ ϢӢ ᾼϚ

ȴ ḥ ẞȲ֪ⱢᴞА ⇔Л Ӣ♄Ȳ

Ϛ ѣ∟― Ϡԅ ȴ 

 

 

Ϛד∟Ȳᶺ 92ᾼɪ ᶬỘɫ Ϛ ỞϠЄϚ ϢᾼѡІȴ ╥Ϛ ȲӦὑᴞАὍ

ЛϯвїᾼᾺ ȲᶺṼ ḥ Ṫ҆Ϣ ᾼЄ Ӣ♄Ȳ ȳ ȳỏ Ѿ ϠȴⱢϠḆ

ᴞАȲⱢϠ ᾎӣѳ ϩ ᾼї ϩ Ȳᶺ Ϡї Ṇ ᵂ Ṇȴἅ ֮Ȳᶺ

ᾼϢӢ ֫ӔȲϷ ẞֽᴶ ֝ ҃Ϣȴᶺ ϯ ȸᶦ צ Ϛѡ ᴞАכⱢ

ᾬ ȲֽὨ ẞ ЛṏἨ╥ ϢӢ ᾼ ӢȲ Ϡ Ӑϱᾼ῀ Ȳᶺᶦ

ּ/҃ЛṪ Ủ Ȳᴟю֯ Ϣᾼ ⇔ ȲצϚᴯ  ֯ ּ/҃ȴ 

 

ᴖȲ ╥ Лϱ оȲЄ Ϛ Ȳᶺ Ϡ Ȳ֫ẞ ᾼМЍЄ ῧϠгד

ᾼ ᶙכϠ Ђ ᴯȲṳ֯ὢᶙᵎᶰ∟ḥֵϵ›Ἇ Karlsruhe Institute of TechnologyMax 

Planck Instituteᴩ Ђ∟ׁשṅȲ Ϛ∕ ╥ϭϚ гדȴ Ἁϯ ᾼ Ὲҽ ЛҬ ᶶȲϷЛӉ

Ȳ ḇ П ∟Ȳһ ᶺ Ἇᴫ ȲẞϠּר  Rice Universityԉׁשṅּד ȴ

ӐѿⱢᴞА І ֯ ҵ∕ϯҟϠȲϷЛ ԛצ ᴞАЄ ᾼ ʟכⱢᾬ Ȳ

ᵀỄ ֻֻᾲȲҳד∟ᶺן╘ᴩ Ȳ ᾼҽ ֫ẞ Ȳ֯כғЄ ᾬ ṆכⱢϠ ᾼ

ᵗ ȴ 

 

֯ Єắẞᾼ ȲכⱢᶺ ᾼ њПϚȲѩֽ Ѿḕװϱ ẞ ϱϫ ֵИ

ᵗ Ф ׄᾼ ᾬ Ȳ ϠᴞА ᾼ ἤȷ Џ ᶺ ẞ ♃ᶩ Џ

Ȳ ὑ∟ẃᴞА צ Єᾼ ᵗȷ ọ ᾼLabViewJavaȲ Л ה ṕᾼ

ᶺϷ ẞֽᴶᵓӣ ạ ȴыֵ Лᶙᾼ ȲϚϚכⱢ иȲ ⁴Ϡᶺ῀ ᾼἉ

ȴ2022דȲҾ Єᴍד Ȳ Ẕ Ϡ֯ӕṆ ᾼᾬ ד Ȳ ᶺ֯ ∟ ὑצ

֮ ȴ ᾬ ╦ Ȳϡϫד ҟϠȲᶺṼ ҷ֯D ᾼ   Ȳ ӫᾼ™ІȲ

᷄ ῴᶄ ᾼ ⅍ ᴯȴᴴ ᶺᾼȲ╥ Л ᾼԏ Ȳ ᾼщУȲѿцῺ Ἔ

ᾼ ȴ Ȳ╥╝ ᾼẰ Ȳ╥ Л ҷᾼֻּרȴ 

 

 



92ṕє Ԝ  ЪӑЃῌ92  

ϩ ẮϩᴾӑЃ  

 

 
῏֯ Ṷ ᾼ█ѡ Ȳכṓ ҵᾼ ― њὁϠϯẃȴ 

 
Ӗ ד92 ẞ ֯ȲϷ Ὼ Ϡȴᶺד20 92 ᾼ Ӣ ẃϷ−ốᶎȲ88דИ ЄϚ

Ӣ Ȳ ẞ 921 ϱѷּנѿẃײ ᾼ֮ ȲϚ ֯и ᾼ ᾓϯ

ḇȲ ᵑ╥ Ȳϱ Ở é.ȴ90 ϥѣЄϡד ᾼᶠ ẃϠ

ҖȲṿ Җ֮ ЄѬȲҖ Ὼҙדȴ91דЄϮ ӒȲ ỞЄ Җ֮ ᾼ ḅȲи

Ѭȴ Ӕ֯╜ЄἘׁשṅἬᾼЄ Ἤ♃ ȴẞ Єҳד92 ḇ Ӣ SARSȲ92 Ҡѿ

╥ḳ ЛӂϴᾼϚựééȴ 

 

∟ ֵ ᾼ֝ Ϛ Ȳ93ד ᶙ∟ ҟ ṅἬȲשׁ ẃᴀ ȲᴞА ϩЛṜ

ᾓȲ ∟ Ϡ ᵎȲ ὑ֯֝ ᾼ ϯז ד98 ᶙכ ЂȴϷ ╥ ᴞА Єҙ╡ Ἤצ

ӻ҅ȴ ᶬỘ ὑ ṅἬֽὨḥШשׁ Ѡ֣ȲԒҟЏᵂẔ ╥Ϛ Л ᾼ Ȳ ᴞАצ

ḛ ᾼ ֻֻ ᴞА ᾼ Ȳѿц ᾼׁשṅѠ֣ȴ  

   
֯ ᶝẒֵדᾼЏᵂȲẔ ╥ ᶶᾼȴϷצἅ ẞϚ ᾼѻԉȲϷЄЄ ѡ∟

Ṷᴩ╜Џᵂᾼ ⇔ȴ֯ ᾼẒדϝ ѣᾼѡІ МȲ ừ ẞ Ṿ ѿц

ᾼӢ♄Ȳ ᶺ ֵЛ֝ ȴ99דḆ֯ Є ϱ ӭ ЄѬᾼ ᾓȲṓ ϢӢ

é..ȴ 

 

ἅד100     ֮ ȲᶺϷḔϱֵ ᾼ֝ ϤϠ ṎꜜȲṳѹϚ᾿֯ Ṏꜜὢ ẞ ֯ȴ

ד100 Ở Ϥ ȲẞЭדБ ֯Ӣ Џᵂ Ϥ ϫדȴҠѿ ᶺᾼ Ӣ Єֵ ֯

Ӣ Ӊ ȴ֫ ṷדȲ Ṷ Мắẞ−ֵ֝ ѿц  Ỡᾼ ȴꜙᴟ ᴔ

֯ М ȲϷắẞṆϱ ᶬᾼ Ȳז Єᾬ ᾼ╥ ᾼЄ ȴֽὨӑẃצ ᶬỘ

ᾼȲᵑᶱז Є ȴ 



102ṕєố  ֺ  

 

 
ᶺ╥ Ӵ Є ᾬ Ṇ102 ṆхȲỂ ȴ 

− ἅ֯ Ӵ Є Ӵ100 ѿцᾬד Ṇ Ӵ 

60 Ἐѡנּד ЄṆх 32 ȴ 

 

ԏ Ȳ  ѹ҉   ᾼЄ ӢȲ 

♃ᾼד10 ȲכⱢכ ѹᵶϚ ▄ᾼῂ ϢЂé 

 

 

 

 

 

9ѣȲד2009 Ϥ҉ Ɫ ᾼ Ȳ֯Ϛ ᾬ ᾼḽӢ ȲדФ ᾬ

П ȲדФ֥ᵂ⇔  ỏᾼᾬ ȲדФ Л ὃ ᴕ ȲדФ ᴴ

Пּר ᴨẛ ᾼ ȴ Ϡ Ԛṹᾼ ПҵȲ֯ᾬ Ṇ ṝϱ ẞḖ ȳ Ӵ

≈ᴕ ⇔ᾼ Ȳ ’═Ϛ ֻố ᾼїכ∕ѷꜜȲ ᷄ẞӢ♄Мצ ᾼ √ ȴ

ṛ֯ ᾼ Є Ȳ֦ е ᾼ ὰּר Ȳᴰ ϩ רּ ֥ᾼḽϡ῟ц ḹ

ḟᾼḽϮ῟Ȳ֯ṪϚẘᶺ ϱϠ ЄȲϷ ϱᾬ Є ᾼ≈ ȴ 

 

6ѣȲẃẞד2013 ᵑѤ ῧ ᾼủ ȲЄ ἒױ ὄ иṹϢӢᾼϯϚḔȲᴖᶺ

֝ ᾼ ḔᴕϱׁשṅἬȲ ӑ῀ᾼῂ ԓЛכ ыᶶ ЄᾼᴞАȴ ЄׁשṅἬȲ

Ṝᶺ Ṏ ᶾדּ Ѡ ᾼ Ȳ֯ ῠ  ϯׁשṅ ἤ Ȳ ҙ ԏ

ᾼ П ȷ֯ ╓ ϯȲ Ḋ ᾎ ЏᵂצϠ ᾼ ȴ 

 

6ѣȲẞϠד2015 Ϥῂ ц҉ ᶳЛ ᾼנּדȲ Ԓ᷾Ϥ ᴕ П Ȳ

ҙד ȳᴩ╜ ᾼ Ȳ ᵓ ᴕ ȲὍї֮ҟᶙכḽϢ ᾼ

ȴ ֫ẞ Ȳ ᶾדּ ᾼ ԛҒϱ ╝ȲϚῖ Ϡԏ ЏᵂȲ ԉ

х ԏ ᾼ ֥Џ Ȳ ῀ȳ Ầ ᾼ ϩȳ ҷ ᾼᶴֹוϩ

’═ ứѹӔ֣ᾼ ⇔ȴ 

 

6ѣȲֻ֯хד2018 ᷉ П Ȳḟứ ὃ ᶶẒדᾼЏᵂ Ȳ

ѹ ᾼ҅ ᴕ ẞכⱢӔה ᾼ Ȳ М Ӑ ≈ᴕᾼỏ ȳ

ᴕ и ᵅ ᾼ ц ᵘϩװ Лϱᾼ Ȳṿᶺ Ὅ ֫ ꜜȲᵀ ∟Ӊ

ᴞА ═ẞἉȲ ֫ ῂ ᾼ Ȳ Ἇᾼ Ϸ ᶺכⱢ Л֝ᾼ ȴ 

 

∟ иṹᾼ╥ȲϢӢḥצϚ ╥ӪṛᾼȲḥצ Ϛ᾿ ╥ ᾼȲ ẃ ᾼ҅ Ϸḥצ

ᵃ МᾼҠἢȲ⁞ ᵃ ѹצ ᾼṶ Ϡȴ 

 

 

 



102ṕєὶ  ֺ  

     

ᶺ╥ Ӵ Є ᾬ Ṇ102Ȳ Ϛᾼ

ѡӐϢȲὧ  (Terumitsu Azuma)ȴ− ἅ֯ Ӵ

Є Ӵ ѿцᾬד100 Ṇ Ӵ 60 נּד

Ἐѡ ЄṆх 32ȴ 

     

Ȳᶺẃ ᾼ БҜϢӢᾼϚҙ ȴ 

 

 

ῴȲ֪ѯד2006 ᾼеҨ♆ ҃ẃ Џᵂᾼ …Ȳᶺ Ϛ ѯ ẃ Ự ȴ ᶺ֯

ѡӐ М ȲМѝЛ╥−☼ ȲἬѿ֯ ѡ ῂ Мѝȴ 9ѣȲѿҵד Ϣᾼ֤ ᴕ

Є М М ȴ ֯ ṕ ϱצ ȲὣхϚ Фד ц ᾼ Ȳѯ

ӕ Њ ᶺ ẞ Л ὔὍ Ȳ═ ╥ϩ ȴẃ Ϯד∟Ȳᴕ ╓ᴕȲᶺṛ

Ӵ Є ᾬ Ṇᾼ  ȴ 

 

Ӵ Є ᾬ Ṇ Ђ Ђ Ԛ7ד ȲᶺЬ Ȳ ֯ М ◦

ᾼиṹɦᾬ ╥ Ḗ ֢ ᴞ ￼∟ᾼứ Ȳѿц ᴞ ᾼ ֪ ҏ ᾼ ế

ᴞ ᾼ Ӑ ȴṳѹ ᾬ Ɫ ֣ᾼכ∕Ṷᾬế≈ᴕᾼѠהȲИҠѿ ἷ ᾼ ɧȴ

֯ᶺїМ ẘ ◦ иṹᾼ ∟Ȳ ֻốї ϩ ȳ ϩ ȳ ȳ ϩ ế

Іϩ ȴ ᴩ ᾬ Ȳᶺ Ḇ Ϥ֮ ᾬ ṅȲϷ֯שׁ Ђ

Ȳ֯Ὥѝ ᾼ ϯׁשṅ ԏ ᾬ ȴ 

 

Ђ ∟Ȳ֪ ԏ Ӣᾬᾬ Ȳ Є ᾬ ṆȲṳ Ṷ Ӕ ὑ

МҶׁשṅ І иІּד ṅἬ-Ӣᾬᾬשׁ о ⅍ȴ ᾼׁשṅ⅍Л ╥ᾬ ᾼׁשṅȲϷ

╥ѿ ԏỒᴏ Ӱẃׁשṅ ӢỄּד ᾼ ֤ȴ֯ Ϸ ϠCOVID-19ᾼᶶ

Ȳ ᶺᾼׁשṅ ḆϱϚ Ȳ֯ ╓ ϯὑɞNatureȲScientific reportsɟ ῶϠϚ ѝȴ 

 

    Ȳ ֯Ӕ֯᷄ЏᵂМᾼᶺ ╥ ṶϢ ᾼׁשṅế ЏᵂȲ ╥ѷꜜᾼԒ

еҨӑẃ ϚḔ ᾃᾼ Ȳ ѷꜜ ẃ ȴᶺ ᾼԒ ц ᾬ

ᾼ ⇔ἬᵮіȲᶺ֯Ὥѝ Ӕ ᾼׁשṅ⅍Ἤ ҏẃᾼᶾ ế׆ ᾼ ᶾ Ȳ

ᶦ Ɫכ ѡᾼ Ȳ ὑԓѷꜜȴ 

 

 

1. All-Optical Thermometry with Nitrogen-Vacancy Centers in Nanodiamond-Embedded Polymer FilmsЖ 

J. Phys. Chem. C 2019Ї 123Ї 24Ї 15366ï15374 

2. Thermometric lateral flow immunoassay with colored latex beads as reporters for COVID-19 testingЖ 

Scientific Reports volume 12Ї Article numberЕ 3905 (2022) 

3. Design and implementation of a low-cost portable reader for thermometric lateral flow immunoassayЖ 

Volume69Ї Issue8 Special IssueЕ Celebrating the 90th Anniversary of Chemical Society Located in 

Taipei August 2022 Pages 1356-1365 

4. Thermometric Sensing with Fluorescent NanodiamondsЇ Gold Nanoparticles and Color Latex BeadsЖ 

Ph.D thesisЕ National Taiwan UniversityЕ 2022 



102ṕєḗ◙  ῌ Ю  

 

                       

 

ᶺ╥ Єᾬ Ṇ 102 ӢḈ▼ ȴ−ἅ ֮

ὑ1116 דѣכⱢӔה ᾼϚ Ȳṳὑ Ὥ Ӵў

М ὢ ȴ 

 

╥Ш Ɫכ ᾼề?ᴔ ֯

ד102 ∟ᶺϚ᾿ ч ֮ ᴞАȲϷ Ͼϱכ

ᴍ ȴᵀ ╥ цṪϚ ᾼѭῧᾼ ȲṪϚứ

╥֯ Є ẞᾼᴔ Ȳ҃ ᾼ₲ ᴞ

АᾼӢỄԚ ȴ 

 

 

Ә ᴔ ֯ᶺ Ь ὑ ᾼЄϚ ȲἬ ᶺ ᾼɦϥή  ɧȲϚή  Ẕ

╥Ϛ ȲӔ╥ ֻֻ҉ ᾼ Ȳѹ ᵛ ȴᴟЭᶺϷ ӣϠϚϯ ᾼ Ҥ Ȳ

ᶺᾼԉ ȴ ᾼ╓ ἣ Ȳ ϠׁשṅѠ ᾼ╓ Ȳ צ ὑᾬ

ᾼ ⇔Ȳ − ї֮ ᴞАȲꜙᴟ֯∟ẃὑύ ҅ ᾼ ȲЬ ї ᴞАᾼ

ᾭᾓȴ ᶺЛ ắẞȸ Ϡ ϱᾼדּ ҵȲḆ ᾼẔ ╥ Ӣ ắẞᴔ ᾼ

Ȳ҃ Л╥Ủ ȴ֪҅֯ױ ȲᶺϷῆ═ Ӣᾼ ᾎȲṳѹכⱢ Ӣ

ᾼ ȴ 

 

ד108֯ ֯ԉ ẞϚᴯ ӢȲ ֯ ∟ẃ֣ᶺ ϱᾼ Ȳ∟ẃИ῀  

҃ ϱᾼד ṳЛ╥− ♅ȲϷⱢױ ϵȴ ᴖᶺṳḥצ С Ӣ ṓȲᴖ╥ ᾼч

Ӣᾼᾭ ᾎȲ ҃῀ ҃╥ ᾼȴᴖ ӐѿⱢ Ӣẃ ╥Ϛứ СṷШ Ȳᵀ

ᶺ ȲẔ Ҭ ї֮ Ӣᾼ ֻȲẔ ḟϚҙϠȲ ϯᾼ ╥ ‒ד Ӣ

Ҡѿṛҏҟȴ ᴯ Ӣ ᴴᴟ ( ԚẒד)ȲϷ ᵓ ṳὑ Є ȴ ᾼȲ

ὑ҃ЬὑЭדᾼ ṕȸɦᴔ Ȳ֯ М ᵃᾼצ ᴴ ֻȺ ᶶ Ⱥɧ 

 

֪Ɫ ᾼװ ȲᶺИ῀ ⱢШ ᶺ ═֯ ϱȴ ᴔ ẃ ȲҠ ϭ╥ ᾼϚ  

ȷᵀד Ӣẃ ȲϚӢ Ϛװ ᴔ ד ȴϷ− ᴞ ѿẃȲד106 ắẞἬדצ Ӣ

ᾼ‒ԉȴᵛṿ ϠȲϷ ֯ῂ ṓ҃כ ֢ᴞӢ♄ᾼ Ȳ ӢϷ ᶺиṹȴἨ

╥ṝⱢᴔ ᾼἅ ἅ ᵣȺ 

 

−ֵϢ ȸɦכⱢӔה ∟ȲИ╥ Ӕᵺ ᾼ Ởȴɧᴞ ⱢЬ╥ Лכ ᾼ ȲᵀӔ֪ 

ᾼЛכ ȲИ ᴞАḆֵᾼҠ ἤȴ Ӣ֢ ᾼЛכ ȲϷӔ╥ Ṏᾼ Ởȴᶺ

Ȳ‒ד ◕ᶺ֯ ╥ Ӣᾼᴔ Ȳᵀẃẃҟҟᾼ Ӣ Ә ╥ᴞАᾼᴔ ȴ ᴞА ֣

ṏ › Ⱥ 
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ϟѣ╥ӕ 100 ד Ȳᶺ ֝ Ϸ ױ Ϛפּד ֫ẞӕṆ ȳ ӕṆῺ ц ȴ

65װ Ṇх9ѣ25ѡ֫ӕṆ ╥ҫϚ ӕṆⱢ ᴍד ᴖ ᾼ ♄ ȴ Ғᾼ֝

ᵇצ ȳשԏὡȳ ủ ъ ȳ ѝ ȳὭ ȳ ẃȳḈ Ӣц´ ὒ֝ Ȳ− ᾼ֪ắ

ꜟ Ȳ ֵ֝ ᾎ ȴӕṆᴔ ȳׁשṅӢцЄ ֝  20Ϣȴצ⁄

 

ᾼּוᶺ ϭ֫ẞ Ϡ47דᾼӕṆȴ ѡ Ϛ њЛ ṛϚѱ ᾼ юדȲὗ

ȳ ЄḔ Ϡ Ữ╥ Ϛѱᾼе и ῟ȷԛẃȲּו ᾼ Б צ Ȳ 

ṷ Ӫ ᾼ Ȳ ᾼḔԄṥ ӕṆỂ ᾼϚйȳ ᷄Б ὊҟᾼḽӢ ῟ȳṀ

∟ ᶦ ᴞА ѡ Л ֮ ϯᾼṷ éȷ֯ Мм ȳ┴ ֫

ᾼ֥ Ⱥ 

 

ϫ ֵȲЄ Ở ᶄ ֯Ӧ Ḃ∂כᾼ104⅍ȲṆ ї᷂ ἘҌὍ֯ ϱ ֝

ȳ֫ ȴ ἘҌМᾼᴔנּ ѱȲϚ ІתȲ ᶺїᾼ ửֽ ᷂ṝ ḕ

ϠϚ Ȳ֯ ᾼӐ֯׀ ȴצϢ ї ᶙכᾼ ȷכ Ȳ ד +ⱶ љᾼ

ᴔ ІцЄ ẃҟҕҕᾼ Ϸ ϱїᶂȲṼ ḥצᶫ ẞἉ ז╥ Ш ẃᾼȷӑ

Ȳ ḽᴔוּ ȳὭѝ ᴔ Ϸ Є ֝ ᾼ ȷ ḽᴔוּ ₫₫Ȳ Ϡ ѣᾼ

Мᾼ ᴔ ЛֵȷὭѝ ᴔ ז╥ Ȳ ẃȲὭᴔ ϯр ẞ Ӊ Ⱥ  


