
ȫɌɋɉɔɊɓɆɥ ɒɋɌɊəɓɆɖɔɊɓɆɥ ɓɆəɝɓɔ-ɕɖɆɐɘɎɝɋɗɐɆɥɐɔɓɚɋɖɋɓɜɎɥ 

çȶəɗȰɖɎɕɘɔô2022è

ȰɈɆɓɘɔɈɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɐɑɤɝɋɏ ɓɆ 
ɓɋɕɖɋɖɡɈɓɡɛ ɕɋɖɋɒɋɓɓɡɛ

Ƀ.ȴ. ȷɆɒɗɔɓɔɈ, ȶ.Ȱ. ȩɔɓɝɆɖɔɈ

ȴȴȴ çȷȲȦȶȸȷ-ȰɈɆɓɘɘɋɑɋɐɔɒè
ȹɓɎɈɋɖɗɎɘɋɘ ȮȸȲȴ
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ȷɔɊɋɖɌɆɓɎɋ

Á ȰɈɆɓɘɔɈɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɐɑɤɝɋɏ. ȴɇɟɎɏ ɕɔɊɛɔɊ

Á ȰɈɆɓɘɔɈɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɐɑɤɝɋɏ ɓɆ ɓɋɕɖɋɖɡɈɓɡɛ ɕɋɖɋɒɋɓɓɡɛ

Á ȵɖɔɘɔɐɔɑ GG02 (ɉɆəɗɗɔɈɗɐɆɥɒɔɊəɑɥɜɎɥ)

Á ȵɖɔɘɔɐɔɑɡ ɗ ɊɎɗɐɖɋɘɓɔɏ ɒɔɊəɑɥɜɎɋɏ

Á ȵɖɔɝɎɋ ɖɋɆɑɎɍɆɜɎɎ ȰȶȰȳȵ

Á ȶɆɍɖɆɇɔɘɐɎ ȹɓɎɈɋɖɗɎɘɋɘɆ ȮȸȲȴ Ɏ ȴȴȴ çȷȲȦȶȸȷ-ȰɈɆɓɘɘɋɑɋɐɔɒè
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ȰɈɆɓɘɔɈɔɋɖɆɗɕɖɋɊɋɑɋɓɎɥɐɑɤɝɋɏ(ȰȶȰ)ð ɣɘɔɗɔɈɔɐəɕɓɔɗɘɢ
ɒɋɘɔɊɔɈ,ɕɔɍɈɔɑɥɤɟɎɛɖɆɗɕɖɋɊɋɑɎɘɢɗɎɒɒɋɘɖɎɝɓəɤɇɎɘɔɈəɤ
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢɕɔɗɖɋɊɗɘɈɔɒɐɔɊɎɖɔɈɆɓɎɥɎɓɚɔɖɒɆɜɎɎ
ɈɓəɘɖɎɐɈɆɓɘɔɈɡɛɔɇɠɋɐɘɔɈ.
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*ȷɑəɌɋɇɓɡɏ ɐɆɓɆɑ ȰȶȰ ɊɔɑɌɋɓ ɇɡɘɢ ɆəɘɋɓɘɎɚɎɜɎɖɔɈɆɓ Ɏ ɎɒɎɘɔɍɆɟɎɟɦɓ

ȵɔɑəɝɆɘɋɑɢ

ȳɆɖəɞɎɘɋɑɢ

ȷɑəɌɋɇɓɡɏ ɐɆɓɆɑ*

ȰɈɆɓɘɔɈɡɏ ɐɆɓɆɑ

ȴɘɕɖɆɈɎɘɋɑɢ ȰɆɓɆɑ 
ɗɎɓɛɖɔɓɎɍɆɜɎɎ
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ȰɈɆɓɘɔɈɔɋ 
ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɐɑɤɝɋɏ
Áɗɘɔɏɐɔɋ ɗɎɒɒɋɘɖɎɝɓɔɋ 
ɞɎɚɖɔɈɆɓɎɋ;

Áɇɡɗɘɖɡɏ ɔɇɒɋɓ 
ɐɑɤɝɆɒɎ

ȰɈɆɓɘɔɈɆɥ ɜɎɚɖɔɈɆɥ 
ɕɔɊɕɎɗɢ

ÁɕɔɈɡɞɋɓɎɋ ɗɘɔɏɐɔɗɘɎ 
ɕɖɔɘɔɐɔɑɔɈ ɜɎɚɖɔɈɔɏ 
ɕɔɊɕɎɗɎ

ȰɈɆɓɘɔɈɔɋ
ɔɇɥɍɆɘɋɑɢɗɘɈɔ

ÁɆɇɗɔɑɤɘɓɔ ɗɘɔɏɐɆɥ 
ɚɎɐɗɆɜɎɥ ɍɆɊɆɓɓɔɉɔ 
ɗɔɔɇɟɋɓɎɥ

ȮɓɊəɗɘɖɎɆɑɢɓɆɥ 
ɎɓɘɋɉɖɆɜɎɥ

ÁɈɔɑɔɐɔɓɓɡɋ ɗɎɗɘɋɒɡ;
ÁɈ ɗɈɔɇɔɊɓɔɒ 
ɕɖɔɗɘɖɆɓɗɘɈɋ

ȱɆɇɔɖɆɘɔɖɓɆɥ ɖɆɍɖɆɇɔɘɐɆ Ɏ ɊɋɒɔɓɗɘɖɆɜɎɥ
ÁɖɋɞɋɓɎɋ ɕɖɔɇɑɋɒ ɗɘɔɏɐɔɗɘɎ;
ÁɊɔɕɔɑɓɎɘɋɑɢɓɡɋ ɣɘɆɕɡ Ɉ ɛɔɊɋ ɖɋɆɑɎɍɆɜɎɎ ɕɖɔɘɔɐɔɑɔɈ 
ɕɔ ɗɖɆɈɓɋɓɎɤ ɗ ɐɑɆɗɗɎɝɋɗɐɎɒɎ;

ÁɝɆɗɘɔ ɓɋɔɇɛɔɊɎɒɆ ɐɈɆɓɘɔɈɆɥ ɕɆɒɥɘɢ
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ɊɎɗɐɖɋɘɓɡɋ 
ɕɋɖɋɒɋɓɓɡɋ (Ȫȵ) 

 
ɓɋɕɖɋɖɡɈɓɡɋ 
ɕɋɖɋɒɋɓɓɡɋ (ȳȵ)

ȲɆɑɡɋ ɖɆɍɒɋɖɡ ɕɖɎɦɒɓɔɉɔ 
ɒɔɊəɑɥ

ȳɎɍɐɆɥ ɗɘɔɎɒɔɗɘɢ

ȷɘɆɓɊɆɖɘɓɡɋ 
ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɋ 

ɐɔɒɕɔɓɋɓɘɡ

ȱəɝɞɆɥ 
ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ ɓɆ 
ɒɆɑɡɛ ɖɆɗɗɘɔɥɓɎɥɛ
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ȵɖɔɘɔɐɔɑɡ ȰȶȰȪȵ Ɏ ȰȶȰȳȵ
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ȻɆɖɆɐɘɋɖɎɗɘɎɐɎ ȰȶȰȪȵ ȰȶȰȳȵ

ȲɋɘɔɊ ɐɔɊɎɖɔɈɆɓɎɥɕɔɑɥɖɎɍɆɜɎɔɓɓɔɋ, ɚɆɍɔɈɔɋ, ɕɔ ɈɖɋɒɋɓɎɕɔ ɐɈɆɊɖɆɘəɖɆɒ

ȪɋɘɋɐɘɎɖɔɈɆɓɎɋ Ɋɋɘɋɐɘɔɖɡ ɔɊɎɓɔɝɓɡɛ ɚɔɘɔɓɔɈɐɔɉɋɖɋɓɘɓɔɋ

ȵɔɗɘɕɖɔɜɋɗɗɎɓɉ
ɉɋɓɋɖɎɖəɋɘɗɥ ɊɈɔɎɝɓɆɥ 
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ

ɐɔɒɕɑɋɐɗɓɆɥ ɕɔɗɘɔɇɖɆɇɔɘɐɆ Ɉ ɔɇɟɋɒ 
ɗɑəɝɆɋ

ȦɓɆɑɎɍ ɗɘɔɏɐɔɗɘɎ ɕɖɔɘɔɐɔɑɔɈ
ɐɔɉɋɖɋɓɘɓɡɋ ɆɘɆɐɎ, ɐɔɓɋɝɓɡɋ ɐɑɤɝɎ, 

ɆɘɆɐɎ ɓɆ ɐɆɓɆɑɡ əɘɋɝɐɎ
ɐɔɉɋɖɋɓɘɓɡɋ ɆɘɆɐɎ, ɐɔɓɋɝɓɡɋ ɐɑɤɝɎ, 

ɆɘɆɐɎ ɓɆ ɐɆɓɆɑɡ əɘɋɝɐɎ

ȵɖɔɘɔɐɔɑɡ
BB84 (Ɉ ɘ.ɝ. decoy state), COW, DPS, 

MDI, TF

ɗ ɊɎɗɐɖɋɘɓɔɏ ɒɔɊəɑɥɜɎɋɏ, ɗ 
ɉɆəɗɗɔɈɗɐɔɏ ɒɔɊəɑɥɜɎɋɏ (GG02), MDI-

ȰȶȰȳȵ, TF-ȰȶȰȳȵ
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ȰɑɆɗɗɎɚɎɐɆɜɎɥ ȵɖɋɊɒɋɘ

ɕɔ ɔɗɓɔɈɓɔɒə ɗɜɋɓɆɖɎɤ 
ɕɖɔɘɔɐɔɑɆ

çɕɖɎɉɔɘɔɈɑɋɓɎɋ-
ɊɋɘɋɐɘɎɖɔɈɆɓɎɋè;
çɔɗɓɔɈɆɓɓɡɏ ɓɆ 
ɍɆɕəɘɆɓɓɔɗɘɎè

ɕɔ ɖɋɆɑɎɍɆɜɎɎ 
ɐɈɆɓɘɔɈɔɉɔ ɐɆɓɆɑɆ

ɔɕɘɔɈɔɑɔɐɓɔ; ɗɈɔɇɔɊɓɔɋ 
ɕɖɔɗɘɖɆɓɗɘɈɔ

ɕɔ ɕɖɔɛɔɊɓɔɗɘɎ
ɔɊɓɔɕɖɔɛɔɊɓɡɋ; 
ɊɈəɕɖɔɛɔɊɓɡɋ

ɕɔ ɘɎɕə ɒɔɊəɑɥɜɎɎ
ɉɆəɗɗɔɈɗɐɆɥ; 
ɓɋɉɆəɗɗɔɈɗɐɆɥ

ɕɔ ɗɎɉɓɆɑɢɓɡɒ 
ɗɔɗɘɔɥɓɎɥɒ

ɔɊɓɔɒɔɊɔɈɡɋɗɌɆɘɡɋ;
ɔɊɓɔɒɔɊɔɈɡɋ
ɐɔɉɋɖɋɓɘɓɡɋ;

ɒɓɔɉɔɒɔɊɔɈɡɋ
ɐɔɉɋɖɋɓɘɓɡɋ;
ɊɈəɒɔɊɔɈɡɋɗɌɆɘɡɋ;
ɘɋɕɑɔɈɡɋ

ɕɔ ɘɎɕə ɐɔɉɋɖɋɓɘɓɔɉɔ 
ɊɋɘɋɐɘɎɖɔɈɆɓɎɥ

ɉɔɒɔɊɎɓɓɔɋ;
ɉɋɘɋɖɔɊɎɓɓɔɋ (ɊɈɔɏɓɔɋ
ɉɔɒɔɊɎɓɓɔɋ);
ɉɋɘɋɖɔɊɎɓɓɔɋ ɗ 
ɕɋɖɋɓɔɗɔɒ
ɝɆɗɘɔɘɡ

ɕɔ ɖɋɆɑɎɍɆɜɎɎ ȱȴ
ɓɆ ɗɘɔɖɔɓɋ ɔɘɕɖɆɈɎɘɋɑɥ;
ɓɆ ɗɘɔɖɔɓɋ ɕɔɑəɝɆɘɋɑɥ

ɕɔ ɘɎɕə ɗɔɉɑɆɗɔɈɆɓɎɥ 
ɐɑɤɝɆ

ɕɖɥɒɔɋ;
ɔɇɖɆɘɓɔɋ
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GG02. ȩɆəɗɗɔɈɗɐɆɥɒɔɊəɑɥɜɎɥ
ȩɋɓɋɖɆɜɎɥ ɕɔɗɡɑɔɐ:

ḐﬞעḐא πȟὠ ,
ὥȿἃ ȿἃ,

ή Ὥὴȿἃ ή Ὥὴ ȿἃ,

ήᶰאȟὴᶰע.

ȮɘɔɉɔɈɔɋ ɊɈəɒɋɖɓɔɋ ɉɆəɗɗɔɈɗɐɔɋ
ɖɆɗɕɖɋɊɋɑɋɓɎɋ ðɣɘɔ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔ 

ɆɓɗɆɒɇɑɤ Ɉɗɋɛ ɕɔɗɡɑɔɐ

LaudenbachF. et al. Continuous variable quantum key distribution with Gaussian modulationðthe theory of practical implementations // Adva nced Quantum Technologies. ï2018. ïȸ. 1. 
ïɷ. 1. ïȷ. 1800011.

ȪɎɗɕɋɖɗɎɥ ɖɆɗɕɖɋɊɋɑɋɓɎɥ 
ɔɇɠɥɈɑɥɋɘɗɥ ɕəɇɑɎɝɓɔ.

ȳɋɎɍɇɋɌɋɓ ɈɆɐəəɒɓɡɏ ɞəɒ
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GG02. ȴɕɘɎɝɋɗɐɆɥ ɗɛɋɒɆ
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ȷɛɋɒɆ əɗɘɆɓɔɈɐɎ ȰȶȰȳȵ 
(GG02) ɗ ɉɔɒɔɊɎɓɓɡɒ
ɊɋɘɋɐɘɎɖɔɈɆɓɎɋɒ

ȱȪ ðɑɆɍɋɖɓɡɏ ɊɎɔɊ;
(ȵ)ȷȪð(ɕɔɑɥɖɎɍɆɜɎɔɓɓɡɏ) 
ɗɈɋɘɔɊɋɑɎɘɋɑɢ;
ȷ ðɗɎɉɓɆɑ;
ȱȴ ðɑɔɐɆɑɢɓɡɏ ɔɗɜɎɑɑɥɘɔɖ;
Ȧȸȸ ðɆɘɘɋɓɤɆɘɔɖ;
ȦȲ ðɆɒɕɑɎɘəɊɓɡɏ ɒɔɊəɑɥɘɔɖ;
ȺȲ ðɚɆɍɔɈɡɏ ɒɔɊəɑɥɘɔɖ;
Ⱥȭ ðɚɆɖɆɊɋɋɈɗɐɔɋɍɋɖɐɆɑɔ;
ȺȪ ðɚɔɘɔɊɎɔɊ;
Ȱȵ ðɐɔɓɘɖɔɑɑɋɖ ɕɔɑɥɖɎɍɆɜɎɎ

Jouguet P., Kunz-Jacques S., Leverrier A. Long-distance continuous-variable quantum key distribution with a 
Gaussian modulation // Physical Review A. ï2011. ïȸ. 84. ïɷ. 6. ïȷ. 062317.
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GG02. ȵɔɗɘɔɇɖɆɇɔɘɐɆ
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ȴɜɋɓɐɆ ɕɆɖɆɒɋɘɖɔɈ

ɕɔɗɑɋ ɓɆɐɔɕɑɋɓɎɥ ɕɔɗɡɑɔɐ 
ɔɘɕɖɆɈɎɘɋɑɢ Ɏ ɕɔɑəɝɆɘɋɑɢ 
ɔɜɋɓɎɈɆɤɘ ɕɆɖɆɒɋɘɖɡ ɐɆɓɆɑɆ

ȹɗɎɑɋɓɎɋ ɗɘɔɏɐɔɗɘɎ

2-əɓɎɈɋɖɗɆɑɢɓɔɋ ɛɋɞɎɖɔɈɆɓɎɋ 
ɗ ɍɆɊɆɓɓɔɏ ɒɔɊɋɑɢɤ ɈɡɛɔɊɓɔɏ 

ɊɑɎɓɔɏ

ȷɔɉɑɆɗɔɈɆɓɎɋ

ÁɒɓɔɉɔəɖɔɈɓɋɈɔɋ 
ɐɔɊɎɖɔɈɆɓɎɋ;

Áɒɓɔɉɔɒɋɖɓɔɋ ɗɔɉɑɆɗɔɈɆɓɎɋ

ȮɗɕɖɆɈɑɋɓɎɋ ɔɞɎɇɔɐ

Áɕɔɑɥɖɓɡɋ ɐɔɊɡ;
ÁLDPCɐɔɊɡ(MET, Raptor)
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GG02. ȵɔɗɘɔɇɖɆɇɔɘɐɆ
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ȷɘɆɘəɗ: ɔɇɔɗɓɔɈɆɓɆ ɗɘɔɏɐɔɗɘɢ ɕɖɔɘɎɈ ɐɔɉɋɖɋɓɘɓɡɛ (ɔɇɟɎɛ) ɆɘɆɐ

ȩɆəɗɗɔɈɗɐɆɥ ɘɋɔɖɋɒɆ Ɋɋ ȺɎɓɋɘɘɎ

1. ɗɎɒɒɋɘɖɎɍɆɜɎɥ”  ”ἆ

2. ɖɆɈɓɔɖɆɗɕɖɋɊɋɑɦɓɓɔɗɘɢὌ ὗȿὉ ἆ

ὲὌὗȿὉ

3. ɎɓɚɔɖɒɆɜɎɥ 
Ὄ ὗ Ὁ Ὄὗ …ὗȠὉ

4. ɔɜɋɓɐɆ ɐɔɈɆɖɎɆɜɎɔɓɓɔɏ ɒɆɘɖɎɜɡ
 ɉɖɆɓɎɜɆ Ɋɑɥ…ὗȠὉ

ɃɓɘɖɔɕɎɏɓɡɋɗɔɔɘɓɔɞɋɓɎɥ 
ɓɋɔɕɖɋɊɋɑɦɓɓɔɗɘɎ

ɊɎɗɐɖɋɘɎɍɆɜɎɥɐɈɆɊɖɆɘəɖ ɗɌɆɘɡɛ ɗɔɗɘɔɥɓɎɏ 
 ὗȟὖ

Ὄ ὗȿὉ Ὄ ὖȿὄ

ÌÏÇ


ς“
Ὓ ρȟ



τ

Furrer F. et al. Continuous variable quantum key distribution: finite -key analysis of composable security against coherent attacks // Physical Review Letters. ï2012. ïȸ. 109. ïɷ. 10. ïȷ. 
100502.
Leverrier A. Security of continuous-variable quantum key distribution via a Gaussian de Finetti reduction // Physical Review Letters. ï2017. ïȸ. 118. ïɷ. 20. ïȷ. 200501.
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GG02. ȵɔɗɘɔɇɖɆɇɔɘɐɆ
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ȷɘɆɘəɗ: ɔɇɔɗɓɔɈɆɓɆ ɗɘɔɏɐɔɗɘɢ ɕɖɔɘɎɈ ɐɔɉɋɖɋɓɘɓɡɛ (ɔɇɟɎɛ) ɆɘɆɐ

ȩɆəɗɗɔɈɗɐɆɥ ɘɋɔɖɋɒɆ Ɋɋ ȺɎɓɋɘɘɎ

Á ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɗɎɒɒɋɘɖɎɍɆɜɎɎ
(ɘɔɑɢɐɔ ɉɋɘɋɖɔɊɎɓɎɖɔɈɆɓɎɋ);

Á ɘɖɋɇəɋɘɗɥ ɇɔɑɢɞɔɋ ɝɎɗɑɔ ɕɔɗɡɑɔɐ;

Á ɌɦɗɘɐɎɋ ɐɖɎɘɋɖɎɎ ɗɘɔɏɐɔɗɘɎ

ɃɓɘɖɔɕɎɏɓɡɋɗɔɔɘɓɔɞɋɓɎɥ 
ɓɋɔɕɖɋɊɋɑɦɓɓɔɗɘɎ

Á ɕɋɗɗɎɒɎɗɘɎɝɓɆɥ ɔɜɋɓɐɆ 
ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ;

Á ɘɔɑɢɐɔ Ɋɑɥ ɗɌɆɘɡɛ ɗɎɉɓɆɑɢɓɡɛ ɗɔɗɘɔɥɓɎɏ

Furrer F. et al. Continuous variable quantum key distribution: finite -key analysis of composable security against coherent attacks // Physical Review Letters. ï2012. ïȸ. 109. ïɷ. 10. ïȷ. 
100502.
Leverrier A. Security of continuous-variable quantum key distribution via a Gaussian de Finetti reduction // Physical Review Letters. ï2017. ïȸ. 118. ïɷ. 20. ïȷ. 200501.
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ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɥ

ȳɋɉɆəɗɗɔɈɔɗɘɢɓɋ ɕɔɍɈɔɑɥɋɘ ɔɜɋɓɎɘɢ 
ɐɔɖɖɋɑɥɜɎɎ ɆɓɆɑɎɘɎɝɋɗɐɎ

Lin J., Upadhyaya T., L¿tkenhausN. Asymptotic security analysis of discrete-modulated continuous-variable quantum key distribution // Physical Review X. ï2019. ïȸ. 9. ïɷ. 4. ïȷ. 041064.
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