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ǀ ǵɛȢɱɆǁ 

ɵ ș⁵ǔǱǓȐ ǠȒ ǱϽƼϽ ƽƳǤȓș ǠȒϽǵ ƼϽἧƽǵʝǫ

ʝǫǓƲ ǵ șר ǫǚǯșὕ ǞȅǞǦƳ 

ɵ ǶƲȐǢȚ ҲǠȒ ȦɋɩȬɶ ἧǓ ǠȒϽ ǲᾍǞǭ ȖȓȅǞǦƳ

ǚǵȏǍǱ ҲșǠȒ ἧǶ ǲ ǲἭ᷀ǞȅǠƳ ǵר ș ǫϽἧȉ

ǲἭ᷀ǠȒ֯ Ǔר ♅ǜȓȅǠƳ 

 

 

ǀ ǁ 

 ⅎῬẎἶẎἶ ϼ › ἶ ǵᴇ ʝр ǯẐ ὶˀǜȚ ἶ

ἶ Ӱ ƲֿẎἶ ᾑϽ ἶ ȹɱȽɶǵқ ӵ ̑ ἶ

ѝἧ ἶ ̑ З̑ Ʋ֦׀ᾶẎἶЋἶ ȹɱȽɶǵ ⱷ ₉ƲֿẎ

ἶȵɱȭɫɆɫɱϽ ȹɱȽɶǵ ᾔ ̑Ҟ Ʋ ‖ֲ᷁ ǲȏȒֻֿ

ȿɶɞǶƲѝἧ ἶ  ẆϽ ǵ ᾑϽ UVSOR-III ș ǋǭƲ

ȦɋɩȬɶ ἧǓ ǲ їǠȒϽ ǯᴀǷȓȒ ș⁵ǔǱǓȐ ǠȒ ǱϽ

ǓƲǤȓș ǠȒϽǵ Ͻἧ ʝǫʝǫǮȉ ǵר șȉǪǭǋȒǚǯșƲɢɱ

Ȯǵ˘ ȷɨɁɆ₲ ὕ 1 Ǯ ȐǒǲǞȅǞǦƳϽǵ▌↓ Ͻἧ ș

ǲʤǙϽἧǓʝǫǡǫ˘ ȷɨɁɆș ǠȒȏǍǱ ̏ǮǶƲϽǶ їᶅʣǮɧɱ

ȾɞǱϽἧȷɛɁɆǯǞǭ όǜȓȅǠƳǚǵϽἧȷɛɁɆș ǞǭǋǖǯƲϽ

ǵʴẔ Ǔ ǖ Țǧ Ǔ ȓȒǚǯǓѝǒȑȅǞǦƳǚǵ ǒȐƲȐǢ

Ț ҲǠȒ ȦɋɩȬɶ ἧǓ ǲ їǠȒϽǶƲӴʝϽἧǵ ǮȉƲ ⁵ǔ

ǵ ș ⱪǯǠȒϽ ǵר ș ǫǚǯǓѝǒȑȅǞǦƳ 

 ǶƲ ᶮǵ ἶ Scientific Reports ǲ ǜȓȅǞǦ 2023 ₴

12 27  ȨɱɧȢɱЏ Ƴ ǶƲⅎῬẎἶ ἶ ἶ ǵӰ ǯǞ

ǭὕ ǜȓǦ ǮǠƳ 

 

 

ǀ Ḹǁ 
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ǀ ǁ 

 ȋǒǱ ǲ ș ǙȒǯǤǵ ᷂ ǒȐΩ ȉǵ ǓЛ◐ǲⅎǓȑȅǠƳǚǵ

ȏǍǱ ș ǯᴀȚǮǋȅǠƳϽǵ Ǔʢ Ϸǵ ǮⅎǓȒḹֻǶƲ Ƕ

ǯᴀǷȓȒ ǵⅎǓȑǮǯȐǏȒǚǯǓǮǔȅǠƳǚǵ Ƕ ǵ ǮǉȒǚǯǒ

Ȑ ǯᴀǷȓǭǋȅǠƳȅǦƲ ǵ Ǔ ₡ǲ ǋḹֻǶǚǵ Ƕ₳ Ǯ

̧ǮǔƲ₳ ǯᴀǺȅǠƳϽǵ ǲᾍꜘǠȒ ǵῇȋ Ǔ◐ǬǖȒ ɧ

ɱɕϽ Ǔ ǋḹֻ ȋ₳ ɧɱɕϽ Ǔ ₡ǲ ǋḹֻȋɪɶȴɶϽǵḹֻ

ǮƲϽǵ̟ ș ǠȒǚǯǓǮǔȅǠ ᶫ 1(a) Ƴ 

 ʝ ƲǚǵȏǍǱ ₡ǵ₳ḅǱȉǞǖǶ ǵ ǯǶ ǱȑƲȐǢȚ ǵ ș

Ǡ ǱϽƼϽ ƽǯᴀǷȓȒϽǓἭ᷀ǠȒǚǯǓѝǒȑȅǞǦ ᶫ 1(b) Ƴ ₡ǵ

ϽǮǶʴⱲ ǵֳζǓ ǵῇǲǱǪǭǋȓǷ‼ζȉῇǲǱǪǭǋȅǠƳǯǚȔǓϽ

ǮǶֳζǓῇǱǵǲ‼ζǶ ǮǉǪǦȑǞȅǠƳǤǞǭƲʴⱲ ʣǶῇǮȉ ǮȉǱ

ǋǯǋǍ̬ ǯᴀǷȓȒẛểǱ ǲǱǪǭǋȅǠƳ ₡ǵϽǮǶ ǵῇǓ₳

ǉȒǋǶ șǱǠǵǲᾍǞƲϽ ǮǶʴⱲ ǵקȑșǗȒǗȒǯ ș⁵ǖȐ

ǢȚǲǱǪǭǋȅǠ ϽǵάϽ ׄǓᶥ ǠȒЛάϽǯǶ ǱȑȅǠ Ƴ 

 Ͻ Ƕ 1992₴ǲ ǲἭ᷀Ǔ ǜȓƲǤǵ♥ὕ ǲȉ ƵǱ ǮǚǵϽ

Ǔ ǮǔȒȏǍǲǱȑȅǞǦƳǤǵʝǫǵ ǯǞǭ ǦǨǶƲɖɨȩɩȠɱȶɣ

ɪɶȽ 2 ș ǠȒǚǯǮ ǮȐǢȚ ҲǠȒ ἧǓ ǠȒϽǲ Ǟȅ

ǞǦƳẎǔǱ ǵʴǮ ǮЛ ҲǠȒ ἧǒȐƲ ᾑϽ 3 ǯᴀǷȓȒ ׄ

ǵר ǋϽǓ ǞȅǠƳǚǵ˿ Ȇșꜘ ǞƲȠɱȶɣɪɶȽǯᴀǷȓȒᾛǜǱ

ș ǲʱȀǦ șѫ ǠȒǚǯǮƲ ἧșȐǢȚ ҲǜǢȒǚǯǓǮǔȅǠƳ

ǤǵȏǍǱ ἧǒȐ ᾑǜȓȒϽǲǶ ἧǵȐǢȚ ҲǓϽǵ ǯǞǭ ШǜȓǦϽ

ѝȉדȅȓȒǚǯǲǱȑȅǠƳ 

 

 

      
 

 

 ǚǵȏǍǲ ǫǵ ἧǵ ҲǒȐ ǟǦϽἧ ἧǯǞǭǯȐǏǦϽ ʝǫʝǫǮ

ȉ ⁵ǔǵר ș ǫǚǯș ȀȒǦȈǲƲɢɱȮǵ˘ ȷɨɁɆ₲ ὕ ș ǋȅ

ǞǦƳ ȋǒǱ ǵʴǵᾜǞ ȓǦḹ ǲֿǟȽȢɝɱȮǮ ǫǵ ș ǙЊȓȒǯƲ

ȩ Ǯ Ǔ ǞƲǤȓȐǵ Ǔ ǱȒḹ ǮǶǔȓǋǱ ǵ Ǔ ǟȅǠƳ

ǚȓǶ₲ ǯᴀǷȓȒ ǮƲ ǵῇȋ ǓǉȒ ̏ǵȉǯǮ▌ȈֻǪǦȑ▀ȈǉǪ

ǦȑǠȒǦȈǲ ǟȅǠƳɢɱȮǵ˘ ȷɨɁɆ₲ ὕ ǶƲǚǵ ǵ ǯֿǟ

șƲϽș̓Ǫǭ Ǎὕ ǲǱȑȅǠƳɢɱȮǵὕ ǶϽǵ Ҳרș ǠȒὕ ǯǞ

ǭ Ǳ׀ ǮǠǓƲ ₡ǶӦѝǲ ȒǋϽ ș ǋǭ ǍǯǚȔșƲ ǮǶϽ

ᶫ 1 (a) ₡ǵϽ ₳

ǯ(b) ș⁵ǔǱǓȐ

ǠȒϽ ǵ ꜠ᶫƳ 



ἧʝǫʝǫǓ їǮǔȒ ↓ǲ ǲϽǵ▌↓șʤǙǭὕ ǞȅǞǦƳǚǵȏǍǱ

Ȉǭ▀ǋϽș ǋǦӴʝϽἧ ǵὕ ǮǶƲϽἧǶ ҲǮǉȒǯֿ ǲ ἧǮȉǉ

ȒǯǋǍϽǵ˘ ǵר ș ǞȅǠƳ1 ΉǵϽἧǓ 2 ǫǵȷɨɁɆșֿ ǲ ǞƲ

ѝǓ ѝǯ₲ ǠȒ ἧș ǠȒǚǯǓǮǔȅǠƳǚǵȏǍǱὕ ǶϽἧ

ḢǮǵ₲ ὕ ǯᴀǷȓȅǠƳ ǦǨǶƲʫ ǮѧȈǭƲǚǵȏǍǱὕ șϽ ǵϽ

ἧǲᾍǞǭ ǋȅǞǦƳ 

 

 

ǀ ǵКὦǁ 

 ὕ ǶƲѝἧ ἶ ǵ ᾑϽ UVSOR-III ἧ ɨɱȮǵ BL1U Ƞɱȶɣ

ɪɶȽɑɶɞɧȢɱǮὕ ǞȅǞǦ ᶫ 2 ƳȠɱȶɣɪɶȽș ǠȒ ἧǒȐ

ǞǦ ᾑϽǵǍǨƲ ɓȡɩȽɶǮ ѩǠȒǚǯǮϽ ǵר ș ǫ ѝǧǘ

ș їǞƲǜȐǲ ϽɓȡɩȽɶǮϽἧǓʝǫǡǫ˘ ȷɨɁɆș ǠȒ ̏ș̸

ȑїǞƲǤǵ₲ ǵ ἧș ȩɟɧǮ ◙ǞȅǞǦƳ 

 

 

 
 

 

 ᶫ 3ǲǤǵὕ ș ǞȅǠƳʟ 3(a)ǶƲ ₡ǲ ǋ ǵ ǧǘ ◙ǞǦḹֻ

ǵ₲ ǮǠƳǑȏǤ 130Ήǵ Ǔ ◙ǜȓǭǑȑƲǚȓȐʝǫʝǫǓǚǵ

ǵ ǲ їǜȓǦϽἧǲᾍꜘǞȅǠƳǚǵ ϑǮǶ ǵѝ⁹ǲ ѸרǶǱǖƲϽ

ἧǶʝ ɧɱȾɞǲ ˍǞǭǋȒȏǍǲ ǏȅǠƳǞǒǞǱǓȐǚǵȏǍǱΉƵǵ

ϑ ϑș ǞǭǋǖǯƲ₲ Ǔ♦Ƶǲ◐ ǜȓǭǋǖ ἧǓ ǲ Ǯǔȅ

ǠƳ ϑș 5000 ǴǦ șᶫ 3(b)ǲ ǞȅǠƳǚǚǮǶƲ˘ ȷɨɁɆǵ₲

Ǯ ǟǦΩ ȉǵ ǲқǏǭƲɹ Ẕ ǵ ǋ ḢǓ ǜȓȅǞǦƳǚǵ ḢșƲ

ϑǵȱɱɆɧȷɆșẀǏǭ ẎǞǦȉǵǓᶫ 3(c)ǲǱȑȅǠƳ ǵ₲ ǓƲʴ

Ẕǵ Ǯ ȚǮǋȒǚǯǓѝǒȑȅǠƳ ₡ǵϽǮǶǚǵȏǍǱ Ƕ ǜȓǡƲ

Ǔ ș⁵ǔǱǓȐ ǠȒϽǵ ⱪș֚ ǞǭǋȅǠƳǚǵ ǶƲ ὕ ̏

Ǯ₲ ǞǦḹֻǵ ᶫ 3(b,c)ʴǵὕ ǯ ǋʝ ș ǞǭǋȒǚǯȉѝǒȑ

ȅǠƳӴʝϽἧǮǉǪǭȉƲϽ ǵר ș ǫ▌ҘǱ ǮǠƳ 

 

ᶫ 2 ὕ ǵ ᶫƳɖɨȩɩȠɱȶɣɪɶȽǯᴀǷȓȒ ǵ ѦǮƲ

Ǳ ἧșȐǢȚ ҲǜǢȒǚǯǮϽ ș ǜǢƲ˘ ȷɨɁɆș

Ǟǭ₲ ǞǦ șȩɟɧǮ ◙ƳϽἧʝǫʝǫǓ ǫ șר ǞǦƳ 



 
 

 

 

 

 

 

 

 

ǀ˹♥ǵ᾽ ǁ 

 ǵ ǶƲȐǢȚ ҲșǠȒ ȦɋɩȬɶ ἧǒȐ ǲ їǜȓȒϽἧ

ʝǫʝǫǓƲ ⁵ǔ ǵר ș ǲ Ǩ♬Ȓǚǯș ǞǭǋȅǠƳǚǵȏǍǱ

ȦɋɩȬɶ ἧǵȐǢȚ ҲǶƲ ǲ ǲἭ᷀ǠȒ ǮǠƳǞǦǓǪǭƲ

Ͻ Ƕ ѩǱϽǮǶǱǖƲ ǱἭ᷀ǵ֯ șר ȈǭǋȒǯ ǏȐȓȅǠƳ  

 ȅǦƲȠɱȶɣɪɶȽșѫ ǠȒǚǯǮƲϽ Ǔ ǠȒ ḢșẎǔǖ █Ǡ

ȒǚǯǓǮǔȅǠƳ ǲ ᾑϽǓ♬ ǯǠȒ Ẇ Ḣȋ X ḢǮǶƲϽ ǵ

⁵ǔǵ Ǔ ǋǮ ǖǱȑȅǠƳ ǯǵ ˛̸ Ǔȏȑ ǲǱȒǚǵ

ḢǮǵƲ Ǟǋ ȋ қ› Ʋ ǿǵ᾽ Ǔ ♅ǜȓȅǠƳ  

 

 

ǀ֓ ǁ 

1 ɢɱȮǵ˘ ȷɨɁɆ₲ ὕ  

ȢȬɨȷǵ ἶ Thomas Young Ǔ ǞǦϽǵ Ҳרș Ǡὕ Ƴ2ǫǵȷɨɁ

Ɇ ǋ ǲƲ ǓǤȔǪǦϽșֿ ǲ ᾑǠȒǚǯǮƲǤǵϼǲƲϽǵ₲ ǲ

ȏȒϽǵ Ǔ ǟȒǚǯș ǞǦὕ Ƴ 

 

2 ɖɨȩɩȠɱȶɣɪɶȽ 

ᾑϽ 3 ǵ ǵʝ Ƴ ǒǱ ș ḹǵׄǔǓ˧˛ǲǱȒȏǍǲ ἧ

ǵ ׄǵѼ♥ɵʣʤǲ ѦǞƲ ἧǵ ҲǲȏǪǭ▌ҘǱ ᾑϽș ǜǢ

Ȓ șƲȠɱȶɣɪɶȽǯᴀǽƳ ἧǵ Ҳș ₳ ׄǧǘǮǱǖʣʤ ׄǲ

ȉқǏǭƲȐǢȚ ҲǠȒȏǍǲ Ѧș ǞǦ șɖɨȩɩȠɱȶɣɪɶȽǯ

ᶫ 3 ș⁵ǔǱǓȐ ǠȒϽ ǲǑǘȒƲɢɱȮǵ˘ ȷɨɁɆ

₲ ὕ ǵ Ƴ(a)Ƕ ǵ Ǯ ◙ǞǦ 1 ǵ ϑ ϑǮǉ

ȑƲǚȓș 5000 ǴȒǯ(b)ǵ ș♬ȒƳʴẔ ǵ ș ȋ

ǠǖǞǦ(c)ǮǶƲ ₡ǵϽǮǶ ǜȓǱǋ₲ ǵ ȆǓ ǜȓ

ǭǋȒƳ 



ᴀȚǮǋȒƳʺǲƲϽǵ ǵ Ҳ ׄ άϽ ׄ Ǔ ǞǱǓȐᶥ ǠȒЛάϽș

ǜǢȒḹֻǲ̓ ǠȒƳ 

 

3 ᾑϽ 

Ͻ ǲ ǋ ȦɋɩȬɶǵ ἧ ǓƲ ḹʴǮҘș֞ǘǭ ǓȒǯǔǲ ᾑǠȒ

Ƴ 

 

 

 

 

 

 

 

 

 

 

 

 

 
ǀǑᵂǋֻȖǢϼǁ 

 

ǲ ǠȒǚǯ  

 

ⅎῬẎἶẎἶ ϼ › ἶ  
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̑  қ  ӵ ǒǯǍ ȅǜǹȔ  
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TEL 082-424-3749 FAX 082-424-6040 

E-mail koho@office.hiroshima-u.ac.jp 

 

ᾶẎἶⅎḸ֦׀  

TEL 052-558-9735 

E-mail nu_research@t.mail.nagoya-u.ac.jp 

 

ἶ  ѝἧ ἶ  Ҙ▌ӓ Ὑ ⅎḸ ► 

TEL 0564-55-7209 FAX 0564-55-7340 

E-mail press@ims.ac.jp 

 

 ͬ ȇד   


