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ǀ ǁ 

₁ᶽ Ϸ (1)șדȇ ι ӓֻ ǮǶƲ₁ᶽ ȢȨɱǵ Ẇ ǵ 5s25p6 ἧȏ

ȑȉКζǲᾯ᷀ǞǭǋȒ 4f ǲ ἧǓ ΉȅǮЊȑƲǚȓǓ șר Ǫǭǋȅ

ǠƳᾯ᷀ǞǦ 4f ἧǓ Ǳ̟ᾚ ἧǯ▌ǖ ˛̸ c-f˧ ˛̸ ǠȒǚ

ǯǲȏȑƲẉ◓Ǳ șҍїǠȒǚǯǓ ȐȓǭǋȅǠƳǚǵ c-f˧ ˛̸

ǶƲқᶿȋϷ Ǯӓֻ ǵ̱ șẀӓǜǢȒǚǯǮѰⱣǠȒǚǯǓǮǔȅǠƳ͈

ǏǷƲ4f1 ̬șǯȒ Ce ǵӓֻ șқᶿǠȒǯƲ ₡ǵɓȥɩɝ ̱ ǒȐǶǡ

ȓǭ Ǳ ̟ᾚș ǠǵǮƲ ר ἶǵʺ Ǳ ɄɶɜǯǞǭʫ ʴǮ ǜ

ȓǭǋȅǠƳ 

 ȖȓȖȓǶǚȓȅǮǲƲ4f 2 ̬șǯȒ Prșדȇ ȩȲ ӓֻ  PrIr2Zn20

ǲǑǋǭƲ ḹҧ (2)ǲȏǪǭ 4f ἧǵ ᶤ ἧ(3)Ǔ ǯǱȒǚǯșר їǞƲ

ᶤ ἧǵ ⅜ǱȐǺǲǤȓǯВἭǠȒ ̟ᾚș ǞǭǋȅǞǦƳǞǒǞƲǚǵ

̟ᾚǯ ᶤ ἧǵ ǲ ǠȒὕ Ǳ Ƕ♬ȐȓǭǋȅǢȚǮǞǦƳ 

 

ǀ ǵКὦǁ 

ǮǶƲPrȢȨɱșדȇȩȲ ӓֻ PrIr2Zn20ǵ Ӵ șƲⅎῬẎἶẎ

ἶ ϼ › ἶ ר ἶ Ὑǲ ǜȓǦ ș ǋǭƲ

ᶭӓ ǲȏǪǭ̸ ǞȅǞǦƳǚǵӴ ǲƲ ̸ǵᾍׄḌȠɱɑɩș ǋǦᶿ

ҘȹɩǲȏǪǭ 10ʠ ᶿȅǮǵᶿҘșӽқǞƲֿẎἶ ἶ ȹɱȽ

ɶǲ ǜȓǦ лф ș

ǋǭ 0.1 K ̊ʤǵ ̭ ȅǮл

ԁǞǭƲ ș ̸ǵ ὑȵ

ȷɄɞǲȏǪǭ Ὥǲ ὑǞȅǞ

ǦƳǤǵ Ʋ10 ʠ ᶿȅǮ ᶿ

ǵר ǋᶿҘș̟ ǮǔȒȠɩȲ

ɱǯ 5 ʠ ᶿ̊ʣǮᶭӓǞǭ

ᶿר (4)Ṷ̌ʤǠȒȮɨȹɨɱșᶿ

Ҙἁ̱ǲ ǺƲὕ ǞȅǞǦƳ



ᶤ ἧ ↓ TQǯ ̟ᾚ ↓ T ǵᶿҘẀӓș ǞǭǋȅǠƳȠɩȲɱș

ǋǦḹֻƲ ᶤ ἧ ⅜ǲ ᶦǞǦǵ Ƕқᶿǯǯȉǲ ζǿ ҲǞƲ

̟ᾚ ǲ ᶦǠȒǵל Ƕ 10.6 GPa 10.6ʠ ᶿ ȅǮ ǜȓȅǞǦƳȮɨ

ȹɨɱș ǋǦḹֻƲǤȓǓ ̱ șͪ ǞǭǋȒ 5 GPa ̊ʤǵᶿҘǮǶƲȠɩ

Ȳɱș ǋǦḹֻǯֿ ǲƲ ᶤ ἧ ⅜ǯ ̟ᾚ ǲ ᶦǠȒǵẀӓǓ

ǲ ǜȓȅǞǦƳǞǒǞƲȮɨȹɨɱǓᶭ̱ǯǱȒ 5 GPa ̊ʣǲқᶿǠȒǯƲǤ

ǵ ᶤ ἧ ⅜ǲ ᶦǠȒǵ Ƕ ẕǞƲ ̟ᾚ ǲȏȒǵל ȉ ǜ

ȓȅǢȚǮǞǦƳ5 GPa ̊ʣǮǵ ᶤ ἧ ⅜ǵ ẕǶƲᶭ̱ǵȮɨȹɨɱǮқ

ᶿǠȒǚǯǮ ǲ Ǳ ȆǓқȖǪǭ ǵᾍ Ṷ̌ʤǞƲר ᶤ ἧǵ

↓Ǔ ẕǞǦǦȈǯ ǏȐȓȅǠƳǤǵᶿҘǮֿ ǲ ̟ᾚǓ ẕǞǦǚǯǶƲ

ǚǵ ǵ ̟ᾚǵ ǲ ᶤ ἧǵ ȐǕǓⱳ ʥ֯ ǮǉȒǚǯș ǲ

ǞǭǋȅǠƳ 

  

 

ǀ˹♥ǵ᾽ ǁ 

1986₴ǵ ӓ ̟ᾚ̱ǵ ̊ Ʋ ̟ᾚ̱ȋ₁ᶽ Ϸ șדȇ

ǋ ἧ ̟ᾚ̱ǱǰƲ ♫ Ḍǵ ̟ᾚ Ǔ ǜȓƲǤǵ ̟ᾚ ǲǫ

ǋǭƲὕ ǯ ǵʰ ǒȐʫ ʴǮ Țǲ ǜȓǭǋȅǠƳǤȓȐǵ ̟ᾚ ἧ

ᾍǵ◐ ǲᾍǞǭ ǱȍȐǕȋ ἧǵ ȍȐǕǓ ǜȓǭǋȅǠǓƲ

ǧǲЋ̱ Ǳ Ƕ♬ȐȓǭǋȅǢȚƳ 

 ǮǶƲPrȩȲ ӓֻ ǵ 4f ἧǵ ȍȐǕǲ ᶦǠȒ ᶤ ἧǵȍȐ

ǕǓǤǵ ̟ᾚǲⱳ ʥ֯ ǮǉȒǚǯșὕ ǲ ǲ ǞȅǞǦƳ˹♥ǶƲӴ

ǲқȖȒ șѰⱣǞǭƲ ᶤ ἧǵȍȐǕǯ ̟ᾚǵ Ǳ ͜ș Ǡ

Ȓ˔ὑǮǠƳ˹ᶥǵ Ǔ ǯǱȑƲ ἧǵ ȍȐǕǲ ᶦǞǦ ̟ᾚ Ǔ

ǜȓȓǷƲ̀ǵ ♫ Ḍ ̟ᾚǵ ǧǘǮǱǖƲ ǦǱ ̟ᾚ̱ǵ Ǳ

șʦǏȒǯ ♅ǜȓȅǠƳ 

 ǱǑƲ ǶƲ ἶ ̝ǵ ἶ ǮǉȒƲḨ B( ֵ

JP18H01182)ƲḨ C( ֵ JP25400375Ʋ  JP26707017Ʋ 

ᶫ 3 PrIr2Zn20ǵ ᶤ ἧ

↓ TQ ǯ ̟ᾚ

↓ TcǵᶿҘẀӓƳ(b)ǵК ᶫ

Ƕ ᶤ ἧǵ ↓Ǔᾍ

ǵ̭ʤǲȏǪǭẕȖȓȒר

ἧș ╛ ǲ ǞǦȉǵƳ 

ᶫ 2 ᶿҘʤǲǑǘȒ PrIr2Zn20ǵ ǵ

↓ẀӓƳθ Ҙἁ̱ǯǞǭ(a)ȠɩȲɱǯ(b)Ȯɨȹɨ

ɱș ǋǦ Ƴ ӽǶ ᶤ ἧ ⅜ǲ ᶦ

ǞǦ ₡Ʋ ӽǶ ̟ᾚ ǲȏȒ ǵ

̭ʤƳ 



JP18K03518)Ʋ ἶ Ḣ ( Ḣ Ḍ)ƼJ-Physics:ẉ ἧ̟ᾚ ǵ ƽ

ֵ JP15H05882( ̈ : ᾟ )ǲǑǘȒ ƼD01:▌

ẉ ἧ ǵ ƽ ֵ 15H05886( ̈ : ԍὕ)ǵʝ ǯǞǭ Ȗȓ

ȅǞǦƳ 

 

ǀ֓ ǁ 

(1) ₁ᶽ Ϸ  

ק ♣ ǮƲԍἧ ֵ 21ǵȷȩɱȶȤɞ Sc Ʋ29ǵȢɁɆɨȤɞ Y ǲƲ

57 ǵɧɱȽɱ La ǒȐ 71 ǵɩɄȿȤɞ Lu ǵɧɱȽɌȢɇϷ șқǏ

Ǧ 17Ϸ ǵ Ƴ18ʫ ǵ ȖȑǲǤȓȐǵʝ Ǔ ǜȓǦǯǔ Ǥǵ₁

ᾜרǒȐƼ₁ᶽ ƽǯ̂׀ǘȐȓǦƳ 

(2) ḹҧ  

 ʴǵǉȒ 1ΉǵȢȨɱ(ȅǦǶԍἧ)ǲᾯ᷀ǞǭǋȒ ἧǲǑǋǭƲ Ǳ

ḹֻǲǶ ǞǭǋǦȦɋɩȬɶ ̬ǓƲǤǵ ȢȨɱǵΩ̲ἶ ǒȐ

ǖȒᾍ ș֚ר ǞǦ ɛɄɱȵɡɩǲȏȑѝ ǠȒǚǯƳ ḹǶ ̬ἧ

ḹǯȉᴀǷȓȒƳ 

(3) ᶤ ἧ 

 Ẏǔǜǵ Ǟǋ 2 ǫǵ ֙ ἧǓ֚ᾍׄǔǲǑǒȓǦȉǵșᾍǯǞǭ Ǳ

ǠǯǔƲ Ǔ 4 ǫǉȒǚǯǒȐǚȓș ᶤ ἧǯǋǍƳǚǚǮǶƲ ǵ

ⅎǓȑșȉǪǦ ѝ⁹Ǔǚȓǯֿ ǵḹșǫǖȒḹֻǲ █Ǟǭ ǋȒƳ4f 

ἧǵ ѝ⁹Ǔ ᾍ ǒȐǡȓǭǋȒǯǔǲ ᶤ ἧǓ ȓȒƳ 

(4) ᶿר 


