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F1 BFUERHE FTAMREERE
Table 1 The entanglement of codewords, their entanglement upper

and lower bounds and quantum coding complexities

([n,k,d]] E E, E, c
[4,1,2]] 2 2 2 3
([4,2,2]] 2 2 2 2
(5,1,3]] 2.9275 3 2 4
(15,2,2]] 2 2 2 2
(16,1,3]] 2.9275 3 2 4
(16,2,2]] 3 3 3 3
I16.3.2]] 2 2 2 4
(16,4,2]] 2 2 2 4
17,1,3]] 3 3 3 5
17,2,2]] 4 4 3 5
17,3,2]] 4 4 3 6
7,4,2]] 3 3 3 6
(18,1,3]] 5 5 4 7
(18,2,3]] 4.8549 5 4 7
(18,4,2]] 4 4 4 4
(18,5,2]] 3 3 3 7
(18,6,2]] 2 2 2 7
9,1,3]] 5 5 4 8
9,2,3]] 5 5 4 8
9,3,3]] 5 5 4 9
(19,4,2]] 4 4 4 4
09,5,2]] 3 3 3 7
[09,6,2]] 2 2 2 7
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).
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Entanglement of stabilizer codewords

CHEN XiaoYu*

College of Information and Electronic Engineering, Zhejiang Gongshang University, Hangzhou 310018, China

Quantum communication and quantum computation are two important parts of quantum information science. Quantum
algorithm usually uses real equally weighted states, among them are graph states, whose entanglement is well studied.
Quantum communication is inevitably connected with quantum error correcting codes (QECC). The most important and
frequently used QECCs are quantum stabilizer codes, which can be seen as the combination of graph states with classical
error correcting codes. We argue that the complexity of quantum coding is closely related to the entanglement of the code.
We prove that entanglement measured by the geometric measure, the robustness and the relative entropy of entanglement are
equal for a stabilizer quantum codeword. The entanglement upper and lower bounds are determined from the generators of
a quantum code. CSS codes are quantum codes derived from classical codes. We prove that the entanglement of CSS code
equals its number of classical generators when the CSS code is dual-containing. We give the entanglement of codewords
for Gottesman codes and related codes. An iterative algorithm is developed to calculate the entanglement numerically.

quantum code, multipartite entanglement, entanglement measure

PACS: 03.67.Mn, 03.65.Ud, 03.67.Ac
doi: 10.1360/SSPMA2014-00327

030001-12



