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THIE RS, A T Fm B0 E BB FOL TSR
7 IR 6 I AR, PR A ok 1
TR B 003 15 S B B )07 5 R 38 JH A0
5, GIWTE Eve 3SR T3 AN BULAT A7 S 4 1 B 1Y
G TLAUZIT RENE EA AL BIEE.

4.3 VERFRBBE
FEAR Baerh i 2% 7 B A RRICR E R

— bs

¢+ b’
K, by, g A b, 43 53R AR I B2 4 A IS R
FEARREL, 1 LU RO 2 L LU AP R T — RS OL T,
By DE RN 5 W A FH 2 9 AH G 5 LU RR 2 AN
. Wz T E Y, ¢ N 3n, by 3n, b, R 0, Wi
WE 33 &)

£

(30)

- 3n
T 3n+0

T TR IR S

n= qu/a, (32)
o, g, s FRALZIEIH B M LR A4 A
Jr G s R TR B IR IZOT =
T, g, B n A GHZ SR AR 3n, ¢ N n A
GHZ 08T HRr L 3n,

3n
= =1. 33
™ (33)

n (31)

n
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Table 3.  Efficiency comparison of similar protocols.

PR SR ¢ P HAERIHR A
Ping-Pong 13 0.33 0.33 —AN%5: 1.0 bit
Two-Step QSDCHMIL! 1.00 1.00 —ANZ: 1.0 bit
One-Pad-Time QSDCHHYLET 1.00 1.00 —E5: 1.0 bit
BT A gss i QSDCHMY M 1.00 1.00 —ANZ5: 1.0 bit
R BE B 19 217 QSD C PR 0.50 1.00 —ANZ5: 1.0 bit
BellZ G TIRA QSD CHps 1) 1.00 1.00 —ANZ5: 1.5 bits
ARSI 1.00 1.00 —ANZ5: 3.0 bits

XX TR B2 T Bell 2509 QSDC, H
HAERCRNE = 2n/(2n) = 1, Hiwm 7 AR IR
n=n/(2n) = 0.5, HILATAEHIET GHZ &89 QSDC
LT 2T Bell 1% QSDC Ml [G8UR AL, {HiE
TR R RS T 1A% S sy, ik 1
AL, —A GHZ 25 BT LIRS 3 bits 4 805 &,
IR M2 7 TR I At 25— 45 3 bits. FRATK—
Lo 22 B QSDC MM Y T RCR & 7 e
FIHR Mg E A (30) X—32) AtA kS
ARSCHE T AT R b, TR A AR LR 3.

% i

2 LAY BT GHZ BHKF QSDC 7 %83 % K
H=hi+ GHZ Sk FE A5k, (H2H R AR
TR R R AR e PEXE AT B RIE, K ILTE
B HIIET GHZ Ak F QSDC & R3Emt -,
AT B BB GE. R R, — K% B
RALEAY =, b —ok, BIE a4 57 W 51 U
2T RENETFES, BRI H R R BN
B IHFARREAIR AL G, BAME— R AR R TE
Z TR — R BT ARSI, A4 T AR T YT
P, VKA PRIE. MO kAT 52 41
= HFBNA BERTE B DRI ERIS | AT gt
TR MR R, SRS T AL, SR T
B, VAR T4, JF HoA RUb g e T3 £ 4
W iR T R

S 30k
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Abstract

Aiming at the problem that traditional quantum secure direct communication schemes need to assume the
legitimacy of both parties in advance, a GHZ state (a quantum state involving at least three subsystems or
particles entanglement) based quantum secure direct communication scheme with identity authentication is
proposed. The scheme first encodes GHZ state particles into eight types, divides the particles into three parts,
and sends them three times. Each time, eavesdropping is added to detect whether the particle detection channel
is secure, and identity authentication is added when sending particles for the second time to verify the identity
of the receiver. Specifically, according to the value of the ID key IDA, the specified particles (such as |0)
particles or |+) particles) are found in the two particles. Then their positions are marked as L and they traverse
down until all the identity keys are traversed, obtaining a position sequence L. After sending the two particles
to Bob for eavesdropping detection, Bob measures the L position of the two particles on the corresponding basis
according to the value of the identity key, the measurement results are coded, and compared with the identity
key IDA to complete the identity authentication. After sending the particles for the third time. the receiver
extracts all the detected particles, and then the GHZ state particles are jointly measured, and the original
information is recovered through the previously given coding rules, so as to realize quantum safe direct
communication. The design of this scheme is simple and efficient, and the communication can be realized
without complex unitary transformation. The correctness analysis proves that the scheme is correct in theory.
The security analyses of interception/measurement retransmission attack, Trojan horse attack, denial of service
attack, auxiliary particle attack, identity impersonation attack, and other attacks prove that the scheme can
resist common internal attacks and external attacks, and solve the problem of information leakage. The
transmission efficiency of the scheme is 1, the quantum bit utilization is 1, and the coding capacity is a
quantum state carrying 3 bits of information. Compared with some previous schemes, this scheme has obvious
advantages in these three aspects. The biggest advantage is that the sender does not need to assume the

legitimacy of the receiver when sending information, so it has high practical application value.
Keywords: quantum secure direct communication, GHZ state, identity authentication, transmission efficiency
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