Squeezed StateES 7|Wto g 3k <kxz} 7] Eu) 7| 4

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 ok

a

2 =TdAE 7]E9 FAF 7IRke] b 7] Bl VoA RAYsSE Aty AHE WY 3 squeezed statedl] 3

wAStaL, o]& VIRto R & Fx} 7] HEul [l secret key rateo] tisl] &4 ¢t} |

I. A2 o] uj, A% AeE number stateE 7]AR
= ot oo 3]
Fa} 7] Buj WMo BAE Asz ALdie] um = normalization conditiong 3123}
ARSI o5 7k
A% Wl AXE 7] Bal Agew, ustede e TENTY Tt 2t
} 3 3 —|a|? a®
g smow ok 54 ek (1] ozl %A @) = exp (o )Y
nl
7] 2] e FAdste] Jzd @4 F skl !
B B4 Qo] old, o sHe] ZAu 71=a7 I3 squeezed coherent statet vacuum state(]0))ol
W] Gl BAL Brbssel @l gask gag  Hoh displacement operator  D(@) = FsiFL
A% olgHom RAW nee sbd 4 Qg  Saueesing operator SO HATeIM B 5 2o
S E A (2] |a,€)=S(E)D(a)IO%, .
2 =FoAsE A 7] B 7IHe dAF A= whereS(E)=exp(zf*ﬁz—§f&“),
5] RIRE] 5 o3 i xo 5
AREE GA AdelA e e o Ee a9 & =rexp(ip) and r is the squeezing parameter
a%E RIE F Y=E e AEHE B
o] uHlgo R squeezed coherent stateE number
squeezed state 7|¥Fe] %z} 7] BH) 7|WS ARt

state® &3] photon—-number probability(p,)el thst

gt e 4 4 & Ao

e I o -59)

ol Ea& Euig:s w2 79 key rateo] thsl

B2
0. <= where u = cosh(r) and v = sinh (1)
WA ARE AW A S g ) g gge, 23 Al e =34
cigenstate 241, 4402 thaah go] Eddn) Shannon information& A G4 o2 #folol 3}7] ufito

dla) = ala), where @ is the annihilation operator sifted keyel g o8 HA @ nuy ZE PP



AAA "Ad ol dde AAHEE AN H

individual attackel]l W3t gained secret key: [3]°A

)

AAE R, o]E squeezed coherent stateo] HHA

wygstd o 22 74 45 F Ak

2
ot o))
+f(e)[elog(e) + (1 —e)log (1 —e)]}

o Wy E
probability®, A& o]3] 4212+2] detector’} =43k

Q%(p;g,)ﬂ] dark count probability(dz)E Helr d&

1+ 4e

expected photon-counting

i

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

error rate®X4 th&¥} Zro] EH )

FA &2 dark countdll 93 eFE e fe)=
bidirectional error corrections 3}7] ¢l&] ZQ.3k
THHE HERA, dd4ow 95 5 U= @telth
A T3 p, s VNI R
1500nm el dis] 2l =5 z2ld vheah 2 (4]

3}o] gained secret key rateZ

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 & Y EFY. WCP = U WA Q] weak

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

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

coherent state.
oy 19 ATE Fs, 7€ WCPE
I 2 EF| H|8] secret key rate ¥ EA Agr} BF
e

wreF Y BN ol

gl

st

MNdEd=S & 5 A i3

BRsTF= Anl, dE

]
2

squeezed stateE:

parametric down converter 5°] A& A$ o a&49l
A} 7] Bu] TEEFH O ZH squeezed state protocol®]

AgE 9 Ao g

=R AE oA (FA) 714¥ke] photon sourceol

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:

M
1x
ro
il
X
N
ri
lo
3
frtl
Tt
i
2
X
>
fo
T,

Boars gy 93574 E39TAE(UD170109ED)

il

A7 AT Adew

[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.



