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Continuous Variable Measurement-Device-Independent Cluster State
Quantum Communication Based on Coherent State
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Abstract: Even attacks by quantum computer can be theoretically discovered if utilizing quantum
communication protocols. Compared with entangled states, the Continuous Variable (CV) Gaussian coherent
state is easier to be prepared. The schemes of quantum communication network based on coherent state will be
more economical and practical. A Measurement-Device-Independent (MDI) Cluster state quantum
communication network scheme by using coherent state is proposed. Quantum Secret Sharing (QSS) and
Quantum Conference (QC) protocols can be implemented in this network. A linear Cluster state scheme is
poposed to implement t-out-of-n QSS protocol, a star Cluster state scheme to implement four-user QSS protocol
and QC protocol. The entanglement-based CV MDI scheme is used to analyze the relationship between the key
rates and transmission distance for each symmetric and asymmetric protocol. The presented schemes provide a
concrete reference for establishing CV MDI quantum QSS and QC protocol in quantum networks by using

coherent state.
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Virbybsbierescsesbve = UrUkve Va, 5,0, D, Eve Uy e UR
(11)
Hep, UrRRA0E R4k MHBS P 77 2 5 R,
Ugve K nEvetli & T H BIBSHI W 7 Z 56 . SR
R 1B S B 7 £ FFE AT DL 3R R NBS =

VEA;EB7EC>ED =

< NG mz)
S =T S §

ANTTAG Hh xS AR B AR TE AT R I B AE
RN TR ENE G, 3EREN T ZHEREN

T
Vb, bybsbiEveleicscses = VoibabsbsEve — C HpomC™ (12)

(WVe,cre5e, W RIR BT CGHHTEZNE, MP

TR Moore Penrose}( i H, W=z pd

1 O — e =N =
rhx, a::(o O)?%/j?XﬂLEﬁCT}EWEUﬂUE,

p= (8 ?)i%,%xmwmamui AR

B AR, WFHEAHe = (Verepeses + )7
& Hyomo

M AP AR RS RS, FEHS
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R hn = 1070T, LA B EAEE P S
ANATE R4k PR
MTF4HPFZ58QSSH I, WREveXt
Bob,Charliefl David® F [R5 58 B I W idi . N T it
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K (bit/pulse)
2

A

107 F

2

LA

107

— IR, L
------- AL, 1602
------- AL, 1553
—RA2, il
WA
----- RE2, L3
RS, L1
IRFES, T2
RS, T3

K 4 4 2 5QSSH e T IR AL M IR &

HL3), TR SATAE h 4k 2 (8] ) 2 AL e &
BRI .

3MH P2 51QSSTh i 4%, HT MK
L, A ik Alice, BobflCharlieZ 5 K N
B AT B o ARARIEEUAS [R) PR ZS 20 A e b L %2
EEHRSEREENRR(WESR). YEvelk
BRI &P A, AN [E BB R 45 ik B
SRR T REL(E5RAL), g1 = g4 = —0.80,
ga=0; H(ﬁ?(lglf)tpﬁég%)» g1 =9g1=¢2=0;
RAE(ESHFEELE), g1 = g1 =0.80, go =0, HVE
P 5ARE 4k iR EE B B4 R 3ME L i 1
S5 SELR), BT P BE B AN ] (5 4k R 1
M, MLy =Ly=Ls=L; 1EH2(E5HEL),
R RIESE Alice AT E R gkh TR — 10 g, H
SR P EEE A R4k EE B AHSE, WL, = 0.01km
HLy=1L;=L; HM3(E5HRKIZ), AlicefIAH]
fEh 4k THEEA7 B, BobMASE] S 4k BE B i 22
Charlieffi 481k, XL, =0.01km, Ly = 1.00km
HL;=rL. A4 P& 50QSSH L, 3HFZ
EQSSHMME A (an 5 B ) th -5 Eve Firidk A (1)
2TE, HPS5AERSZMEREEREA
Ko MEvel BUR A 157 W7 Lk BUR A 353 W il 2R
Z, MWHPTUREN 2 EHER L. 4
Alicelb FATFE kAL, FFBobFIA ] {5 Hi4k 2 [H]
() PR BS AL I, SR VP Charlie AT DATE 5 376 PR B9 4F g
A

FFE, XTQCHML, MKARGERAF RS
BT BE PRSI 22 42 B R K A B A p 545 3 E 25 1R 2%
AR(WE6FTR) . MEvel BUA A 1 & 1 A X,
ANF B B R A SRR 4047 RS 1(Kl6
HHEZR), g1 =94 =gs = —0.65, go = g3 = g5 = 0;

)
-
2

10" E|

102 F|

LABAZE (bit/pulse

FEFERS L (km)

—RAT, L
, T2

, TH3

, TEoiL

— ka2, thiL2
N , ,II:E‘{E‘?’
Nyt
RA3, B3

K 5 31" 2 5 QSSHM N & T R AL B A% &
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ZARHE (bits/pulse)
=)

2
FERIBERS L (km)
— IRFL,
— IR, FH2
----- R, B3
—IRA2, 1
— IR72, 12
----- K2, 1H3
IRAS3, TR
RA3, 1H2
—IRF3, TH3

K 6 QCHML 2 & YIFR ML MER B ) % &

RE2(E6hEAL), 1=91=96=0, g2=g3 =
g5 = 0; JRE3(EI6FLRELR), 91 = g4 = go = 0.65,
g2 =93 =95 = 0. HVEH P 5AE]E gk 1 B 25
NSRBI M (6P sEER), ArE H P
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