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【本研究のポイント】 

ᴴ ᶍ Ḫḏḳᶱ ᵣᶅ ᶍ ᶱּ׃ ᶠᶪ ᶱ ᴳְ

ᴴ ᵫ ᵸᶪ ḏᴻḇ ּׄᶱ ᶡᶃᶫ ּׅᶇᵶᶅ ᷈ḻḜḭᴻḇ

ᶊ ᵸᶪᵾᶠᶍ ᶷḳ᷉ḲḂḨᶍ ᶊ ᴳְ

ᴴּט ꞌᶉᶈᶊ ᵸᶪ טּ ᷿ḧḭḴᴻ᷿ḯḻᶍ ᶊ ᴳְ

ְ

【研究概要】ְ
ְ

ְ שׁ ╪ ░ᶍשּ ְ ְ

ᴲ שׁ ḐḱḻḁḝᶾᴻḦḎᶸḞ ֩ᴆפֿפ״ᴃᴒתă֪ᶍ ║ְ

ְ ᶎᴲ ְ ḟḲḻ᷿ḟḳ ᶍ ְ ְ ᴲ

ְ ╪ ╓ שּ ᶍשּ ְ ְ ᶇᶍ ᶆᴲ ᵫ ᵸ

ᶪ ḏᴻḇᶱ ᶡᶃᶫᶇᵶᶅ ᷈ḻḜḭᴻḇ ᶊ ᵸᶪᵾᶠᶍ ᶷḳ᷉Ḳ

ḂḨᶱ ᵶᴲᵼᶫᶊ ᶄᵮ טּ ּ׆ ᶍ ᶊ ᵶᶝᵶᵾᴳְ

ᴲ ᶍ Ḫḏḳᶱᴲ טּ ᶊᵩᵰᶪ ᶍ ᴴ ᷿

ḧḭḴᴻ᷿ḯḻᶊꞌ ᵸᶪ ᶞ֩ḓḭᴻḱḳḕḋḐḷᴻ᷄ ׇּ֪ᵫ ᵴᶫᶅᵣ

ᶝᵸᴳᵶᵪᵶᶉᵫᶨᴲᵲᶫᶝᶆᶍ ᶆᶎᴲ ᶉ ḏᴻḇᶊ ᵸᶪ

ᶫᴲ ᶱ ┴ᵣᶊ ᵸᶪטּ ᶱ ᵶᶝᵶᵾᴳ ᶎ ᷇ᴻḐ ᶇᵶ

ᶅ ᶞ ᶅᶪᵲᶇᵫּס ᶆᵸᴳ ᵴᶫᵾ ᶡᶃᶫᶱ ᵣᶅ ḓḭᴻḱḳḕḋḐḷᴻ

᷄ ᶱּב ᵶᴲּט ꞌᶉᶈᶍ טּ ᶊꞌ ᶆᵬᶪᵲᶇᶱ ᵶᶝᵶᵾᴳ ᷈ḻ

Ḝḭᴻḇᶍ ᵫ ᵸᶪ ᴲ ᶍ ᶊᶧᶩᴲ ᵫ ᶣ ᶍ

ᶱ ᷿ḧḭḴᴻ᷿ḯḻᵸᶪ ᶊᶉᶪᵲᶇᵫ ᵴᶫᶝᵸᴳְ

ᶎᴲׂׅׄׄוֹ ׅ ׂׅ ׇ ֩ ֪ ᶹ᷃Ḳḁע טּ

ᵆמᴚᴗᴚᴨᴑᴠְמᴚᴧᴓᴣᴪᴕᴦᴭᵇᶍᶿḻḱᶹḻ ᶊ ᵴᶫᶝᵶᵾᴳְ

人工知能と量子アルゴリムの融合による 

量子化学計算法の開発に成功 
～高精度波動関数計算の高速化へ新たな道～ 



 

【研究背景】 

ְ ᴲ ᶉᶈᴲ ᶊᶧᶪ ᵫ ᶊ ᵶᶅᵩᶩᴲ ᴴ

ḏᴻḇᶍ ⅓ ᴴ ᶱּס ᶊᵶᶅᵣᶝᵸᴳ שּ ᴴּט ᶍ ᶆᶎ

ᶣ ᶉᶈᶆᵼᶍ≡ ᶱ ᵶᶅᵣᶝᵸᴳְ

ְ ְᶝᵾᴲ ᶍ ᶱᴲ טּ ᶇ ᶏᶫᶪ ᷿ḧḭḴᴻ᷿ḯḻᶊꞌ ᵸ

ᶪ ᶞᶊ ᵫ ᶝᶂᶅᵣᶝᵸᴳᵼᶍ╗ᶃᶇᵶᶅᴲ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶇ ᶏᶫᶪ

Ḫḏḳᶱ ᵣᶅᴲ טּ ᶆ ᶠᶨᶫᶪ ᶱ ᴴ ᶊ᷿

ḧḭḴᴻ᷿ḯḻᵸᶪ ᵫ ᶠᶨᶫᶅᵣᶝᵸ֩ ֹḓḭᴻḱḳḕḋḐḷᴻ᷄ ֪ᴳ

ᵲᶫᶝᶆᶍ ᶆᶎᴲ ᶉ ḏᴻḇᶊ ᵸᶪ ᶉ᷊ḻḟḲḻ᷅ᵫ

ᶆᵡᶩᴲᵼᶫᶊᶎ ᵺ ᶊ ╣ᵸᶪ ᶉ ᵫ ᶂᶅᵬᶝᵶᵾᴳְ

ְ ְ ᶊּנᵧᴲ ᷈ḻḜḭᴻḇᶎᵲᵲ ᶱ ᶠᶪ ᶍ ᶆᵸᴳᵼᶍּס

ᵫ ᵣᶊ ᵴᶫᶅᵣᶝᵸᵫᴲᵼᶍ ᶱ ᶊ סּ ᶉ ᶉᶷḳ᷉Ḳ

ḂḨ֩ ᶷḳ᷉ḲḂḨ֪ᶍ ᶡ ᶍ ᶆᵸᴳ ᷈ḻḜḭᴻḎᶸḻ᷅ᶎᴲ ᵺ

ᶍ ᶱּס ᶊᵸᶪᶷḟḵᴻḉᶇᵶᶅ ᵴᶫᴲᵼᶍ ᶎ ᶊ ᶠᶨᶫᶅᵣ

ᶝᵸᴳְ

ְ

ְ
ֹ׃ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶇ ᶏᶫᶪ ᶍᶷḳ᷉ḲḂḨᶱꞌ ᵶᴲְ

ᶍ ᶍ ᶍ טּ ᷿ḧḭḴᴻ᷿ḯḻᶱ ᵸᶪᴳְ

ְ

ᵊ研究の内容ᵋְ

ְ ḉᴻḨᶎᴲׂׂׄׄ ᶊᴲᵆ ḤḳḌḦḻḦ᷿ḻ ᵇᶇּג ᶏᶫᶪ ḓḭᴻḱḳḕ

ḋḐḷᴻ᷄Ḫḏḳᶊ ᵶᴲᵼᶫᶱ טּ ᶍ ᶍ ᶊ ᵣᶪ ᶱ

ᵶᶝᵶᵾᴳᵲᶍ ᶆᶎᴲ טּ ᶍ ᶍּד ᶍ ᶱְְֺ׃ ְּ

ᶇְְׂ ֺ ְּᶍḛḋḐᶆ ᵶᶝᵸᴳᵼᵶᶅᴲ ᶊ ᶄᵮ ᶍ ᶱḛḋḐ

ᶍ ׂ֩Âְׂׂ¿ְ׃Â֪׃׃ᶆ ᵶᶝᵸᴳ ᶍ ᶎᴲḓḭᴻḱḳḕḋḐḷᴻ᷄ᶱ ᵣᶅᴲ

ḛḋḐ ᶍ ᶱ ᵸᶪ ᶊᵡᶩᶝᵸᴳᵼᶍ ᵫ ᶍ

ᶊᶉᶪᶧᵥᶊ ᵫטּ ᵴᶫᶝᵸᴳ ·ᶍ ᶆᶎᴲ ᶍ ᷊ḻḟ

Ḳḻ᷅ ᶊᵩᵣᶅᴲ ᵺ ᶊ ╣ᵸᶪ ᶉ ᵫ ᵷᶅᵣᶝᵶᵾᴳְ

ְ ᵼᵲᶆᴲ ᶆᶎᴲ ᷈ḻḜḭᴻḇᶍ ᶉⱳ ֩ ᷇ᴻḐ ֪ᶱ ᶩ

ᶫᴲḓḭᴻḱḳḕḋḐḷᴻ᷄ᶍ ᶱ ᵸᶪטּ ᶷḳ᷉ḲḂḨᶍ ᶊ



 

ᵶᶝᵶᵾᴳᵲᶫᶊᶧᶩᴲ ᶍ ᷊ḻḟḲḻ᷅ᶱ ᵰᶪᵲᶇᵫᶆᵬᶝᵸᴳ ᶆᶎᴲ

ᶍḛḋḐᶍ ᶊ ḛḋḐᵫ ᵣᶨᶫᶝᵸᴳḛḋḐ ᶍ ᶎᴲ ᷈ḻ

Ḝḭᴻḇ ᶆᶍ ᶡᶃᶫᶇᵶᶅ ᵴᶫᶝᵸᴳᵼᶍ ᶊᶎᴲ ᷇ᴻḐ ᶱ ᵣᶝ

ᵸᴳ ᶊᴲ ᶆ ᵶᵾ ᶱ ᵶᶝᵸᴳᵲᶍ ᶱ ᵷᶅᴲ ᵺ ᶊ ╣ᵸᶪ

ᶉ ᶱ ᶧᵮ ᵸᶪᵲᶇᵫᶆᵬᶝᵸᴳᶝᵾᴲ ᶍ ᶎᴲḓḭᴻḱḳḕḋḐ

ᶆ ᵴᶫᵾḛḋḐ ᶍ ᶍ ᶱ ᶊ ᶡᶃᶫᶇᵶᶅ ᶆᵬᶪ ᶆᵸᴳ

ᵲᶍ ᶍ╗ᶃᶎᴲׂׂׄׄ ᶊ ḉᴻḨᵫ ᵶᵾ ḤḳḌḦḻḦ᷿ḻᶍ

ᶊᶧᶪᶡᶍᶇ ᵪᶩᶝᵶᵾᴳְ

ᶆ ᵶᵾᶷḳ᷉ḲḂḨᶱ ᷈ḻḜḭᴻḇ᷿ḧḭḴᴻḇᶗ ᵶᴲ ᶍ

ᶱ טᵶᶝᵶᵾᴳּלּ ꞌᶉᶈᶍ טּ ᶊ ᵶᵾᶇᵲᶬᴲ ᶉ ᶱ

ᶊ╗ ᵶᶅ ᵣ ᶆ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᵫ ᵴᶫᶪᵲᶇᵫ ᵴᶫᶝᵶᵾ֩

֪ᴳ ᵧᶏᴲ ᶊᶧᶂᶅ ᵴᶫᶪ ᶍ ᶍּט ꞌ᷿ḧḭḴᴻ᷿ḯḻᶍ

ᶊ ᵶᶝᵶᵾᴳᶝᵾᴲ ᵴᶫᵾḓḭᴻḱḳḕḋḐḷᴻ᷄ᶍḙḱḩᴻḇᵫ ᶊ

ᶄᵮ ᶍ ᶇ╗ ᶱ ᶃᶇᵣᵥ ᵣ ᶱוֹ ᶪᵲᶇᵫᶆᵬᶝ

ᵶᵾᴳְ



 

ְ

ֹׅ ᶍ᷿ḧḭḴᴻ᷿ḯḻᶊᶧᶪ ᶆ ᵶᵾᶷḳ᷉ḲḂḨᶱּט ꞌ ᶊꞌ ᵶᵾᴳ

ᶊᶧᶂᶅ ᵴᶫᵾ ᶍ ᶇ ᶊ ᶄᵮ ᴳְ

ְ

ְ

【今後の展開】 

ְ ᶆᶎᴲ Ḫḏḳᶇ ᷇ᴻḐ ᶍ ᶊᶧᶩ טּ ᶍ

ᵫ ᵴᶫᶝᵶᵾᵫᴲ ᶍ ᷈ḻḜḭᴻḇᶍ ᶊᶧᶩᴲ ᶣ ᶍ

ᶱ ᷿ḧḭḴᴻ᷿ḯḻᵸᶪ ᶊ ᵸᶪᵲᶇᵫ ᵴᶫᶝᵸᴳ ᷿ḧḭḴ

ᴻ᷿ḯḻᴴ טּ ᶎ סּ ᶉ Ḍᴻḳᶇᶉᶂᶅᵣᶝᵸᵫᴲ ᶍ

ᶣ ᶍ ᶊᵩᵣᶅᶎᴲ ᶍ ᶇ᷈ḁḐᵫ ᶇᶉᶩᶝᵸᴳ

ᵫᴲ טּ ᶍ ᴴ ᶱטּ ᵥ ᶉ ᶗᶇ ᵴᶫᶪᵲᶇᵫ ᵴ

ᶫᶝᵸᴳְ

ᶝᵾᴲ ᷇ᴻḐⱳ ᶱ ᵣᶅ ḓḭᴻḱḳ



 

ḟḵḀᶼ᷄Ḑֹᵆ ᶊ ᵸᶪ ᵇְ
ֹ ְ ְ
ֹׂׄׄׄ ׂ׃ גׂׄׄ ׅ ְ

ְ

ְ

【用語説明】 

֪׃ ְֹ

ְ ᶆᶎ ᶎ ᶆᶎᶉᵮ ᶇᵶᶅ ᶪ ᵥᴳᵼᶍ ᶊ ᵫᶂᵾ ᶎ

ᶍ ᶍ ᶇᵶᶅ ᵴᶫᶪᴳ ᶊᶎ ᶍ ᵫ ᵸᶪᴳ ᶎᴲᵼ

ᶍ ᶍ ᶍ ֩∞ ֪ᶍ ᶇᵶᶅᴲ ᶍ ֩ ֪ᶱ ᵸᶡᶍᶆᵡᶪᴳְ

ְ

֪ׄ ḏᴻḇְֹ

ְ ᶍ ᵫᶈᶍᶧᵥᶉ ᶊᵣᶪᶍᵪᶎᴲ ᶉ ᶍ ֩ ḏᴻḇ֪

ᶱ ᵣᶅ ᵴᶫᶪᴳ ᶎᴲ ᶍ ᴲᶽḕḳ᷃ᴻᶣḁḜḻᶍ ᶱ ᵸ

∞ᶆᵡᶪᴳְ

ְ

ׅ֪ ᶡᶃᶫְֹ

ְ │ᶉᶪḛḋḐ ֩ ᵧᶏᴲׂׂׂᴲׂׂ׃ ᶣ ᶊ֪׃׃׃ ᶱ ᵰ ᵶᶅ ᶮᵺᵾᶡ

ᶍ֩ ᶌ ᶮᵺ֪ᶱ╗ᶃᶍ ᴴ ᶍ ᶇᵶᶅ ᵸᴳ ᶊᴲḛḋḐ ᶊ

ᵫᵡᶪ ᴲḛḋḐ ᶍ ᶎ ᶍḛḋḐ ᶍ ᶊ∟ ᵸᶪᴳᵲᶍ

ᶱ ᵥ ᶌ ᶮᵺ ᶎᶡᶃᶫᶅᵣᶪᶇ ᶏᶫᶪᴳ ᶽḻḇḻ᷅ḳḩḻḐᶇᶡ ᶏ

ᶫᶪᴳְ

ְ

֪׆ טּ ְֹ

ְ ᶍ ᷿֩ḭḴᴻḏᶸḻ᷁ᴻ ֪ᶱ ᶊ ᵣᶅᴲ ᶣ ᶍ

ᵪᶨᵼᶍᶽḕḳ᷃ᴻ ᶣ ᶱ ᵸᶪ טּ ᶷḟḵᴻḉᴳ Ḵḡ

ḳᶆ ᶍ ᶱ ᶊ᷿ḧḭḴᴻ᷿ḯḻᵸᶪᵲᶇᶆᴲ ꞌ ᶣ ᶱ ᵣ

ᶇ ᵴᶆ ᵸᶪᵲᶇᵫᶆᵬᶪᴳְ

ְ

ׇ֪ḓḭᴻḱḳḕḋḐḷᴻ᷄ ְֹ

ְ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶊ ᶄᵮ ᶍᶷḲ᷉ḲḂḨᶣḅḳḘᴻᶱ ᵶᶅᴲ᷿

ḭḴᴻḏᶸḻ᷁ᴻ ᶱ ᶊ ᵬᴲḁḜḻ ᶣ ᶍ ᶱ ᵸᶪᶷḟḵ

ᴻḉᴳ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶎ ᶍ ᶡᶃᶫ ᶍ ᶊ ᵣᶨᶫᶪᴳ

ᶊᴲׂׄב׃ ᴂᴓᴚᴕᴢᴓᴕ ᶊ ᵴᶫᵾםᴑᴦᴠᴕᴣᶇᴃᴦᴣᴭᴕᴦᶍḓḭᴻḱḳḕḋḐḷᴻ᷄

ᶎ ᶱ ᶠᶅᵣᶪᴳְ

ְ

֪א ᷇ᴻḐ ְֹ

ְ ְ ḛḋḐᶱ ᵣᶅ ᵴᶫᶪ ᶡᶃᶫᶎᴲḛḋḐ ᶱ ᶇᵶᶅᴲᵼᶍ ᶌ ᶮᵺ֩

֪ᶇᵶᶅ ᵧᶪᵲᶇᵫᶆᵬᶪᴳḛḋḐ ᶊ ᵶᶅ ᶉḇᶹḟᶍ ᶱ ·ᶊ

ᶩ ᵸᵲᶇᶆᴲ ᶡᶃᶫᵫ ᵸᶪ ᶱּנ ᴴ ᵸᶪᵲᶇᵫᶆᵬᶪᴳ ᷇ᴻḐ

ᴴ ᶎᴲᵲᶍ ᶊ ꞌᵸᶪᶡᶍᶆᵡᶪᴳְ



 

֪ב ḓḭᴻḱḳḕḋḐḷᴻְֹ᷄

ְ ḏᴻḇᵪᶨ ḏᴻḇᶱוֹ ᵸᶪ ᴴ Ḫḏḳᶍ╗ᶃᶆᵡᶪᴳ ḓḭᴻḱḳ

ḕḋḐḷᴻ᷄ᶆᶎᴲ ḏᴻḇᵪᶨ ᶝᶩ ḏᴻḇᶍ ᶇ ᵫ ᶩ ᵴᶫᴲ

ᶉ ᵫ ᵴᶫᶪᴳᵼᶍ ᴴ ḟḵḃḁᶱ ᵷᶅḏᴻḇ ᶎ ᵶᴲḕḋḐḷ

ᴻ᷄ᶱ ᵸᶪᴳ ᴲ ᶆᶎᴲ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶎ ᶍ

ᶱ ᵥᴳְ

ְ

֪ג ḤḳḌḦḻḦ᷿ḻְֹ

ְ ḓḭᴻḱḳḕḋḐḷᴻ᷄ᶍ╗ ᴳ ᶆ ᵣᶨᶫᶪ ḤḳḌḦḻḦ᷿ḻᶎᴲ╬ᶫ

ᶍᶉᵣḓḭᴻḱḳḕḋḐḷᴻ᷄ ᶊ ᶄᵮᴳ ᷅ḱḝᴲ ᷅ḱḝᶉᶈᴲ ᶍ

ḕḋḐḷᴻ᷄ḙḱḩᴻḇᶱ ᵣᶪᵲᶇᶆᴲ ᵫ ᶠᶨᶫᶪᴳ ḉᴻḨᶎ ׂׂׄׄ

ᴲ ḤḳḌḦḻḦ᷿ḻᶊᶧᶪḓḭᴻḱḳḕḋḐḷᴻ᷄ ᶱ ᵶᶅᵬᵾᴳְ

ְ

֪ד ְֹ

ְ ᶍ ᶉ ᶱ ᵣᶅᴲ ᶍ ᶊ ᵸᶪ ᶉ ᴲ ᶱ

ᵧᶪᵲᶇᵫᶆᵬᶪᴳᵲᶍ╗ ᶍ ᶎᴲ ᶍּט ᶱ ᵸᶪ ᶆ ᶠᶅ

ᶆᵡᶪᴳᵲᶍ ᶎ ᶇ ᶏᶫᶪᴳ ║ ╗ᶎ ᶱ ᵶᵾ

ᶊ ᶄᵮ ᵶᵣּט ꞌᶍ ᶱ ᵶᵾᵲᶇᶆḖᴻḡḳ ᵫ ᵴᶫᵾᴳְ

ְ

ְ

【論文情報】 

ֹ♣ ע טּ ᵆמᴚᴗᴚᴨᴑᴠְמᴚᴧᴓᴣᴪᴕᴦᴭᵇְ

ḇ ᶹ Ḑ ḳ ֹ ᴾ ᴦᴨᴚᴖᴚᴓᴚᴑᴠְכ ᴕᴩᴦᴑᴠְײ ᴕᴨᴫᴣᴦᴝְײ ᴢᴓᴣᴔᴚᴢᴗְן ᴣᴖְ ᴣᴠᴕᴓᴩᴠᴑᴦְת

ᴆᴑᴪᴕᴖᴩᴢᴓᴨᴚᴣᴢᴧְᴖᴣᴦְᴀᴩᴑᴢᴨᴩᴡְםᴣᴡᴤᴩᴨᴚᴢᴗᴿְ

ֹ░ ְ óᴲ ְ ᴲ ְ ᴲ ║ְ ó֩óᶎ ᴲּז ᶎ ְ֪

ᴘְְׅדᴔׄᴔᴔׁׂׂׂדׂׅ׃׀ׂ׃ְהפ׳מ

ᴄᴁֹשᴘᴨᴨᴤᴧׁׁהᴔᴣᴚ׀ᴣᴦᴗׁׁדׂׅ׃׀ׂ׃ᴔׄᴔᴔׂׂׂׅדᴘְ

ְ

ְ
ă【WPI-ITbM について】֩ᴘᴨᴨᴤׁׁהᴫᴫᴫ׀ᴚᴨᴒᴡ׀ᴢᴑᴗᴣᴭᴑֿᴩ׀ᴑᴓ׀ᴛᴤְ֪

שׁ ḐḱḻḁḝᶾᴻḦḎᶸḞ ׄ׃ᶎᴲׂ֪ׄתᴃᴒפ֩ ᶊ שּ ᶍ

ḐḋḟḴḡḳ ḟḵ᷅ḱḨ֩ᴆ֪פ״ᶍ ᶃᶇᵶᶅ׃ ᵴᶫᶝᵶᵾᴳְ

תᴃᴒפ ᶆᶎᴲ ᶊḏ᷾ᶹḻᵴᶫᵾ ᶱᶡᶃ טּ֩ ֪ᶱ ᵣᶅᴲᵲᶫᶝᶆ ᶨᵪᶊ

ᵴᶫᶅᵣᶉᵪᶂᵾ ᶍ ᶱ ᵸᶇ ᶊᴲּט ᶇ ᵫ ᶩ ᶮᵺᶊᶉ

ᶂᶅ ᶱᵩᵲᶉᵥḧḋ᷄ḁᴴḱḤᴲḧḋ᷄ḁᴴᶿḝᶸḁᶆּט ᶇ ᶍ ╓

ᶱ ᵶᶅᵣᶝᵸᴳᵆḧḋ᷄ḁᵇᶱ᷂ᴻḷᴻḑᶊᴲ ·ᶍ ᴲ ᴲ ᶱ ᶊ ᵧᶪ

ḐḱḻḁḝᶾᴻḦḎᶸḞ ᶍ ᶇ ᶱᵩᵲᶉᵣᴲ ᵫ ᵸᶪ ᴲ

ᴲ═ ᶍ ᶇᵣᶂᵾᵴᶝᵵᶝᶉ ᶊ ᶩ ᶲᶆᵣᶝᵸᴳᵲᶫᶝᶆ ׂ׃ ᶍ

ᶩ ᶞᵫ ᵮ ᵴᶫᴲלּ ḐḋḟḴḡḳᶍ ᶠᶅ ᵣ ᶇ ᶫᵾ ᶊᵡ

ᶪ ᵆᴆפ״ ᶷ᷀ḏḧᴻᵇᶍḩḻḘᴻᶊ ᵴᶫᶝᵶᵾᴳְ


