2020

Squeezed StateE 7|HFo 2

hsmoonl104@korea.ac.kr, junheo@korea.ac.kr

Analysis of Quantum Key Distribution Based on Squeezed States

Moon Hyun Seung, Heo Jun*

Korea Univ.

Q

a1

2R AE e F4 e FA 7

1%

P 7] Wl AlEe BAE NE= Agete]
& el e 7] Bl AMem, Wk Hel A

S 7Itew dv= 540 duh [1] ol#d gt

mel GAbel WA Brbsstel wal @At eaw
A% olgxem RAY nHe A 4 ggol
ZyH9rh. (2]

2 omwelME A 71 w2l 7ivel @4

ARHE FA AgelMe s o= e zhadd 9%

ades BT F s AYE FHE WISt
H

squeezed state 7]WFe] <kz} 7] EH| 7]

ol B3 HujEe= v 7] key rateo] TtHEf
A gk,
oI &2
A7 Ay AHE 2E 0 ARy

eigenstate @A), FAH o2 &3} o] xHHAY,

dla) = ala), where a is the annihilation operator

0050

] V)& RdHss AeS JEHE WE S squeezed stateol] US|

3kaL, o] Z 7|wko i 3k okx} 7] Euj 7)ol A9 secret key ratecl el 243t} .

ol dgts AHE

A2
EEEE

number state®

o,
A == normalization conditionS

Sel e et Ao,
12 n
@ =ep 50> i)

T3 squeezed coherent statet= vacuum state(]0))ol

)3 displacement operator D(a) = FHAHFu

squeezing operator S(§)E FaFoAA & 4 AT
le, &) = S(§)D()]0),
1 1
where S(§) = exp <Ef*a2 - Efa*z),
& = rexp(ip) and r is the squeezing parameter
o] uHlgo R squeezed coherent stateE number
stateZ &3] photon—-number probability(p,)oll ©lt

gt e 4 4 & Ao

2 ) (21,

where u = cosh(r) and v = sinh (r)

gE =G

Shannon informatione A2 0.2 Z}olo} &}7] wljiof,

I 7] EBul A3A, HE 7))

ol\

sifted keyel Widt o7 AA 2 vEA FF JAHS



2020

AAA Ao olys dHe HAAHES AW FHY
individual attackell w3l gained secret keyi= [3]9]4]
AAH Ao, ©]F squeezed coherent stateo] YA

wygstd o 22 74 4S5 F Ak

2
Pexp Pexp
<1 B log Pexp — Sm -1 (e Pexp — Sm) ])
+f(e)[elog(e) + (1 —e)log (1 — )]}
of W pey ©

probability =, 215l oJa] 22| detector’t 58

E( Slp)oﬂ dark count probability(dg)E HalH I&

1+ 4e

expected photon-counting

& 9o, 5, & multiphoton state probability, e &

error rate®X4 th&¥} Zro] EH )

bidirectional error correctiong 3}7] ¢J3] &

TEHE HERAN, dddor 95 4 & Fholth
oAl A3 p, S
1500nm Wl wel] s 2w thEa 2o [4]

71dko 2 3}o] gained secret key rateE

Iogm of optimal rate

\
]
£ I
¢ 20 d‘iostanwue [E‘nm]wu 120 |'
T M T T T

v T T 1
0 20 40 60 80 100 120
distance [km]

712 1. Transimission distance ©] W&
B

squeezing parameter r & YEFY. WCP = U WA Q] weak

secret key rate.
AN E inset graph = Aol E optimal

coherent pulse, SCS = ¥ =0 A] #2413} squeezed

coherent state.
ad 19 AxE FI, 7€ WCPE
IR ESFo| H])&) secret key rate @ B4 Ayt 2T

NAENEE & o vk wteF A @AM ol

g

stateE A F= ], dE

i

squeezed

0051

parametric down converter 5°] A& A$ o a&49l

A} 7] B TR EF O ZM squeezed state protocol?]

AHgE 4 Qs AoR A
m 22
B =R A= #@lo]A(3FA) 7]¥He] photon sourced]

e Fakd mdol AWS AEE WE3 squeezed

il

Olt

Edeti, of§ JwoR

O
o
jmn
D
=
D
jn}
=3
24
oS)
—
@
il
4
o>
2
o
fr
l:l:

3+ secret key rateZ
B3 A3 7|E] TREFZAM ALLTEHE
=l diu] Holds

Z3) v}k squeezed stateol

5ol

o] =2 20208 %= A
dw ApAe
(No0.2019R1A2C2010061)

%3 E

A

e gel  FYH AP

[1] Bennett, C. et al. Quantum Cryptography: “Public key
distribution and coin tossing”, Proceedings of IEEE
International Conference on Computers, Systems and

Signal Processing, 175-179, 1984.

[2] Shor, P. et al. “Simple proof of security of the BB84
quantum key distribution protocol”, Phys. Rev. Lett. 85,
2000.

[3] Lutkenhaus. N. “Security against individual attacks for
realistic quantum key distribution”, Phys. Rev. A 61,
2000.

[4] Matsuoka, M. et al., “Quantum key distribution with a
single photon from a squeezed coherent state”, Phys.

Rev. A 67, 2000.





