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Figure 1 Schematic diagram of substitute-Bell-state attack
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®1 —HHERES Bell SERWEHXFR (AT —F Dirac 5)

Table 1 Relation between one-step unitary operations and substitute-Bell-state attack (omitting normalization and Dirac

symbol)

Select unitary operations Obtained quantum states Frin
ILX,H ¢yt o + oyt V2/6

LY, H ot T, o7+t 0
I,Z,H ot 07,07 + oyt V2/6
I,X,Y,H ot T, 7, 97 + 4T V2/12
1,X,Z2,H ot o7, ¢t 97 + oyt V2/6
LY, Z,H ot ¢, v, 67 + 9t V2/12
I,X,)Y,Z,H ot o7, T T, 67 -yt v2/10

*® 2 RMPBERMES Bell SERBMEHXER (AT —F Dirac 5)

Table 2 Relation between two-step unitary operations and substitute-Bell-state attack (omitting normalization and Dirac

symbol)

Select unitary operations Obtained quantum states Frin
I,X;I,H ot T o™ + ot ot — ™ V2/6

LY;I,H ¢t 07 YT, 67—t 0
I,Z;1,H ¢t 07,7 + YT, et + V2/6
I,X,Y;1,H ¢t T T, 0T + T T — ¢~ 2v2/15
I,X,Z,I,H ot 7 YT, o7 + YT, ot =y~ 2v2/15
LY, Z;I,H ¢t 07,7, ¢ + T, T =~ 2v2/15
I,X,Y,Z;1,H e, 67,0t 0T, 07 + 9T, ot — T, 0T — gt ot Ly V2/7
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SERE. (4) AP ERAEP AR, PP P EARNT Bell 2585 e B0ili 1 22 SRR B I AN & — 8 KT 5%
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TR, (5) — MR, PR EIG I, b FIE R ¥ 52 2% Bt 25 AH N R s DRTE, 7EXT Bell 228546
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Selection of unitary operations in quantum secret sharing without
entanglement

XU Juan', CHEN HanWu'*, LIU WenJie*! & LIU ZhiHao!

1 School of Computer Science and Engineering, Southeast University, Nangjing 210096, China;
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China

*E-mail: hw_chen@seu.edu.cn

Abstract We propose a substitute-Bell-state attack strategy for quantum secret sharing schemes without en-
tanglement, as well as a definition of the minimum failure probability of such attack strategy. A quantitative
analysis of security degrees corresponding to different unitary operations is also provided, when the secret sharing
schemes without entanglement are stricken by substitute-Bell-state attack. As a result, the relation between
the selection of unitary operations and the effect of substitute-Bell-state attack is shown, which can serve as an
important guidance for the selection of unitary operations in designing and implementing quantum secret sharing

schemes.

Keywords quantum secret sharing, substitute-Bell-state attack, unitary operation, minimum failure probability
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