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ǀ ǵɛȢɱɆǁ 

Ʀ ẛ῁ ̟ᾚ̱ LaO1-xFxBiS2 ǲ ǜȓǦȷɒɱά ἧ ș  

Ʀ ἧȦɋɩȬɶǲȏǪǭȷɒɱ ἧ ǲẀӓǓ ȓȒ˗ș  

Ʀ ̟ᾚ ǯ ἧȷɒɱǵ ͜ș ǠȒʣǮ Ǳ ǮǉȒǚǯ 

 

ǀ ǁ 

ⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶǵẰ Ẑʝ ƲὟ ⃰ Ҟ ƲⅎῬẎἶẎἶ

ἶ ӵṲ ₴ǵ Wu Shilong Ȑǵ ȮɩɶɕǶƲⅎῬẎἶẎἶ ἶ

ẑ ǯῇ ẎἶẎἶ ιȭɨȷȽɩ ἶ ȹɱȽɶǵ ᾭ ѸҞ

Ʋ ֶр Ʋ ʴҚ Ȑǵ ȮɩɶɕǯВֿǮƲ ǜȓǦɧɱȽ

ɱ La ǯ O ǑȏǺɑȷɜȷ Bi ǯ S ǒȐǱȒƲ ̟ᾚș Ǡ῁

ӓֻ ʴǲ ǜȓǦȷɒɱά ἧ ǓἭ᷀ǠȒ˗ș ǞȅǞǦ ᶫ Ƴ 

 

Ƕ Biȋ LaǯǋǪǦẎǔǱȷɒɱ ˛̸ ș ǫϷ Ǔ ǋȐȓǭǑȑƲ

Ǥǵ ἧ Ƕȷɒɱ ˛̸ Ǔ Ǳ☻Ҋș Ǎǯ ǲ ᴰǜȓȅǞǦƳ

♫ ƲǚǵȏǍǱẎǔǱȷɒɱ ˛̸ șȉǫ ǶƲ Ǔ ֚ ᾍ șר

ȉǫḹֻǶȷɒɱά ǞǦ ἧ ș ǟƲᾍ șȉǦǱǋר ǮǶȷɒɱά Ǟ

Ǧ ἧ ǶἭ᷀Ǟ♬Ǳǋǯ ǏȐȓǭǋȅǞǦƳ 

 

ǞǒǞ Ʋ Ћ̱ǲ ֚ ᾍ șר ǫ Ǯȉᾯ ǲǤǵᾍ Ǔר ȓ

Ǧ ș ǪǭǋȓǷȷɒɱά ἧ Ǔ ǟȒ֯ Ǔר ǲ ǜȓǭǋ

ȅǞǦƳ˹ᶥ ȮɩɶɕǶⅎῬẎἶ ᾑϽ ἶ ȹɱȽɶ HiSOR ǲ ǜȓ

Ǧ ѝ ȷɒɱɵ ↓ѝ Ͻ ἧѝϽ ș ǋǭƲ ǜȓǦ῁ ǵ ̟ᾚ

ǲǑǋǭᾯ Ǳȷɒɱά ἧ ǓἭ᷀ǠȒǚǯșѧȈǭ ǞȅǞǦ ᶫ

ƳȅǦǤǵȷɒɱά ἧ Ǔ ἧǵ ǫȦɋɩȬɶǲ͒ἭǞǭẀӓǠȒǚǯ

ȉ ǔ ȈƲǜȐǲƲǚǵ ǮǶȷɒɱά ǞǦ ἧǓ ̟ᾚǲ ǒǒȖǪǭǋ

ȒǚǯǓȖǒȑȅǞǦƳ 

 

ǶƲ῁ ӓֻ ǵ ǯ ǲ ǜȓǦȷɒɱά ἧ ǓἭ᷀ǠȒǚǯș

ǞǭǑȑƲװ ǓɅɣȠɩȰɶɆȷɒɱɆɧɱȶȷȽǱǰǵȷɒɱɆɫɉȭȷɅ

ɎȢȷꜘ ǲȉǫǱǓȒǯ ♅ǜȓȅǠƳ 

 

ǶƲɫɱɇɱ ǵ₳ 29 ₴ 12 ӫѼ 10 ₳
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ẛ ̟ᾚ̱ǲ Ǳȷɒɱ ἧ ș  

ȷɒɱɆɫɉȭȷɅɎȢȷ ǯ ̟ᾚ ǲ ǦǱϽ  
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ǀ ǁ 

ἧǲǶ ǲқǏȷɒɱǵ ↓ǓǉȑȅǠƳȷɒɱǶǤȓ ǓⱨᾛǱ ǵ

ר ș ǨȅǠƳ͈ ǏǷƲ▌ ̱ר 1ǮǶȷɒɱǓǉȒ ׄǲ ǪǭǋȒǦȈ Ћ

̱Ǔ ǵר ș ǨȅǠƳʝ Ʋʝ ǲ ̱ר ǮǶȷɒɱǓɧɱȾɞǱ ׄș

ׄǋǭǋȒ ȉǞǖǶʣׄǔǵȷɒɱǯʤׄǔǵȷɒɱǓȫɡɱȹɩǞǭǋȒ ǦȈ

Ƕ ǵר ș ǨȅǢȚƳǞǒǞƲȷɒɱ ˛̸ ǓẎǔǱ ǋϷ ș

ȇד ǵḹֻƲ ȋ Ǳǰ Ǔר ȓǭǋȒ ѝǲǶ ǮȉȷɒɱǓ̱ר

Ǎ Ǔ ǟȒǚǯǓ ȐȓǭǑȑ ɧȵɣɎҧ Ʋ ǦǱȷɒɱά ἧ

ǯǞǭ ₴ ǜȓǭǋȅǠƳǚǵȏǍǱ ʴǵȷɒɱά̱ר ἧ Ƕ ʫ

̈ǵȷɒɱșѫ ǞǦ ἧɅɎȢȷ ȷɒɱɆɫɉȭȷ ǿǵꜘ Ǔ ♅ǜȓ

ȒǚǯǒȐ Țǲ ǓǑǚǱȖȓǭǋȅǠƳ 

 

ǞǒǞ Ʋ Ћ̱Ǔ ֚ ᾍ ר 6ș Ǟǭǋǭȉᾯ ǲǤǵᾍ Ǔר

ȓǭǋȒȏǍǱḹֻǲǶƲᾯ Ǳȷɒɱά ἧ Ǔ ǟ♬ȒǚǯǓ ǲ˔

ǜȓǭǋȅǞǦƳǤǵȏǍǱ ǵΒ ǯǞǭ ǜȓǦ Ǟǋ ̟ᾚ Ǯ

ǉȒ LaO1-xFxBiS2ǓǉȑȅǠƳǚǵ Ƕᶫ ǵȏǍǱ ș ǫ῁ ǮʴẔ

ǵ LaO ῁Ǔ˘ǫǵ BiS2῁ǲ ȅȓǦ ș ǨȅǠƳЋ̱ǯǞǭǶ ֚ ᾍ

șר ǨȅǠǓƲBiS2῁ǧǘș Ȓǯᾍ Ǔר ȓǭǑȑƲȅǦ Bi ǯǋǍȷɒɱ

˛̸ ǵẎǔǱ Ϸ ǓדȅȓǭǋȒǚǯǒȐᾯ Ǳȷɒɱά ἧ

ș ǫ֯ ǓǉȒǯר ǜȓǭǋȅǞǦƳǜȐǲǚǵ Ƕ Tc 3 K Ǯ ̟ᾚ

ș ǚǠ ̟ᾚ ǮǉȒǚǯǓȖǒǪǭǋȅǠƳȉǞƲǚǵ ǵ͔ ἧɎɱɇ

Ǔȷɒɱά ǞǭǋȓǷƲ ̟ᾚǲǚǵȷɒɱά ἧǓ ǒǒȖǪǭǋȒǚǯǓ

˔ ǜȓƲȷɒɱʝ ǯʢ 7ǵ ἧᾍ ȭɶɏɶɘȠǯᴀǷȓȒ Ǔ

ǯȉǲ ̟ᾚǲὫʦǞǭǋȒ Ǳ ̟ᾚ ǮǉȒ֯ ǓǉȑƲר ̟ᾚ ǲǑ

ǋǭȉẎẀ װ ǋ ǮǠƳ 

 

ǀ ǵКὦǁ 

˹ᶥƲⅎῬẎἶƲῇ Ẏἶǵ ȮɩɶɕǶ ᴜ ǵ LaO1-xFxBiS2 ș̸ ǞƲ

ⅎῬẎἶǵ ᾑϽ ἶ ȹɱȽɶ HiSOR Ǯ ѝ ǵȷɒɱǑȏǺ ↓ѝ Ͻ

ἧѝϽ 8ǲȏȑƲǚǵ ǵȷɒɱ ἧ ș ὑǞȅǞǦƳǤǵ ̟ᾚₑǵ

ἧ Ƕ ǲȷɒɱά ǞǭǑȑƲᾍ ǲᾍǞǭȷɒɱά ↓Ǔ֚ ǠȒɧȵɣ

ɎḌȷɒɱά ἧ ș ǠȒǚǯǓѝǒȑȅǞǦ ᶫ ƳȅǦ ǋ Ȧɋɩ

Ȭɶǵ ἧ ǶɧȵɣɎḌǮǶǱǖɇɪɁȹɩɍȤȷḌ 9 ǯᴀǷȓȒ ǱȒȷɒ

ɱ ἧ ǲǱǪǭǋȒǚǯȉѝǒȑȅǞǦ ᶫ Ƴ 

 

ǀ˹♥ǵ᾽ ǁ 

˹ᶥǵ ǶƲ ֚ ᾍ ǵǉȒר Ǯȉᾯ Ǳᾍ ǵר ȓǓἭ᷀ǠȓǷ

ἧǵȷɒɱǓά ǠȒǚǯșὕ ǲ ǞǦȉǵǮǠƳǚȓȅǮǤǵȏǍǱ ǯ

Ǟǭ MoS2ȋ WSe2ǓḸףǜȓǭǋȅǞǦǓƲǚȓȐǵ Ƕ ǲḉ Ǳȷɒɱά

ș ǠǵǲᾍǞƲ˹ᶥ ǜȓǦ LaO0 wFxBiS2ǮǶ Кǲȷɒɱά ǞǦ Ǯ

ǉȒ ǓẎǔǖ ǱǪǭǋȅǠƳǜȐǲ LaO0 wFxBiS2Ƕ 3 K Ǯ ̟ᾚǯǱȒǚǯ



Ǔ ȐȓǭǑȑƲ˹ᶥ ǞǦȷɒɱά ἧ Ǔ ̟ᾚ ș ǪǭǋȒǯ Ǐ

ȐȓȒǚǯǒȐƲ ǞǋȽȢɕǵ ̟ᾚ ǯǞǭȉ ₡ǲ װ ǋ ǮǠƳȅǦƲ

῁ ǵ ǯ ǓǤȓǥȓ ׄǔǲȷɒɱά ǞǭǋȒǦȈƲʰ ș̓ǪǦɅ

ɣȠɩȰɶɆȷɒɱɆɧɱȶȷȽ 10ǯǞǭѫ ї Ȓ֯ ǓǉȑƲר ʫ̈ǵȷɒ

ɱșѫ ǞǦɅɎȢȷǿǵꜘ ȉ ♅ǜȓǭǋȅǠƳ 

 

ǀ ǁ 

 ▌ ̱ר ȑֻǍȷɒɱǓֿʝǵ ׄșׄǋǭ ѦǞƲЋ̱ǯǞǭẎ

ǔǱ ɠɶɟɱɆș ǫ ƳẆ ḹǓ ǖǭȉ ӓș ǫǚǯ

ǓǮǔƲǋȖȍȒ ǵǚǯǮǉȒƳ 

̱ר   ▌ ǯ̱ר ǱȑƲ ἧǵȷɒɱǓʣׄǔǵȉǵǯʤׄǔǵ

ȉǵǓ КǮֿ ǉȑ Ǩ ǞֻǪǭǋȒǦȈƲЋ̱ǯǞǭǶ ɠɶ

ɟɱɆș ǦǡƲ ǵר ș ǦǱǋ Ƴ 

 ȷɒɱ ˛̸ ἧǓ ʴș ҲǠȒǚǯǲȏȑ ș ǟȒ

ᾍ ҧ Ƴǚǵҧ ǲȏȑ ǮǉǪǭȉ̱ר Ҳ ׄǲȷɒɱǵׄ

ǔǓ Ǎ ɧȵɣɎҧ ȋɇɪɁȹɩɍȤȷҧ Ǳǰ Ǔ ǟȒƳ 

 ɧȵɣɎҧ ȋ ǲǑǘȒɛɄɱȵɡɩӆ ǲȏȒȷɒɱ

˛̸ ǲȏȑƲɛɄɱȵɡɩӆ ǵ ׄǯ ʴǵ ἧǵ Ҳ ׄ

ǵʰ ǲḉ Ǳ ׄǲ ἧǵȷɒɱǓ Ǎ ά ǠȒ ƳȷɒɱǶ

ἧɎɱɇǵ ȦɋɩȬɶ ǲǑǋǭɖɨȩɩ Кǲ ᶥȑȋ֚

ᶥȑ Ǳ ș ǠƳ 

 ȷɒɱɆɫɉȭȷ ♫ ǵȦɪȭɆɫɉȭȷǮǶ ἧǵ ǫ șѫ

ǞǭɆɧɱȶȷȽǵҲ̸ȋɟɠɨɶǯǞǭǵ șὕ ǞǭǋǦǓƲ ἧ

ȷɒɱǵʣׄǔƲʤׄǔǵ ǋșѫ Ǟǭֿ ǵ șὕ ǞȏǍǯǠȒ

ἧɅɎȢȷ Ƴ șѫ ǠȒȦɪȭɆɫɉȭȷɅɎȢȷǲ Ȁ

ҘșẎ₦ǲ ȐǠǚǯǓǮǔȒǱǰǵѫ ǓǉȑƲὕ ǲׄǘǦ Ǔ

ȖȓǭǋȒƳ 

 ֚ ᾍ ר ↔ (x,y,z)ș(-x,-y,-z)ǯẀ ǠȒǚǯș ֚

ǯᴀǺƲǤǵȏǍǱẀ Ѽ♥Ǯ ǓʥẀǮǉȒḹֻƲ ֚ ᾍ ר

ǓǉȒǯ ǍƳ  

 ȷɒɱʝ ǯʢ ἧǵȷɒɱǵׄǔǲȏǪǭƲ ἧᾍ

ǵ Ȇ



♅ǮǔȒƳ 

 

ᶫ LaOBiS2ǵ Ƴ˘ ǵ BiS2 ῁ǓʴẔǵ LaO ῁ǲȏǪǭ ǭȐȓǦ῁

șǞǭǋȒƳ ǯ ǵ BiS2 ῁Ƕ˛ǋǲ ׄǔǵ șǞǭǑȑƲֺ῁ș Ȓǯᾍ Ƕר

ȓǭǋȒǓƲЋ̱ș ȒǯʴⱲᾍ  ǓͪǦȓǭǋȒƳר

 

 

 

 

ᶫ ȷɒɱѝ Ͻ ἧѝϽǲȏȑ ǜȓǦȷɒɱά ǞǦ ἧ Ƴʟ d,e,f,g ʴǵ ǯ

Ǯ ǜȓǦȷɘȭɆɩǓǤȓǥȓʣׄǔʤׄǔȷɒɱǵ ș ǠƳʰ Ǔ ǱǪǭǋȒ

ǚǯǓȷɒɱά ǞǭǋȒ ǮǉȒƳ 



 

ᶫ ȷɒɱ ἧ ǵȦɋɩȬɶǲȏȒẀӓƳᶫ b ǲ ȐȓȒȏǍǲᶫ a ǵĞ`Ğ

ǯĞaĞ Ǯȷɒɱǵ Ǔ֚ ǞǭǑȑƲʟ ǲ ǠȏǍǲ Ḣ I ǯ II ǮǶǤȓǥȓ ǱȒ

ȷɒɱ c,e șȉǫǚǯǓ ᴰǜȓȒ ș♬ǦƳ 

 

ǀᵂǋֻȖǢϼǁ 
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  ῇ ẎἶẎἶ  ֻ ιȭɨȷȽɩ ἶ ȹɱȽɶ 
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