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Construction of quantum BCH code
based on cyclotomic coset

XING Lijuan, LI Zhuo
State Key Laboratory of Integrated Service Networks, Xidian University, Xi’an 710071, China

Abstract: Quantum-error-correcting code can overcome quantum decoherence efficiently, which is the key technology to
realize quantum computers. A series of quantum BCH code was proposed based on classical codes. First, a general way of
well-chosen cyclotomic coset was introduced. A sufficient condition was given to calculate the number of elements in
cyclotomic coset. Then, a series of quantum BCH (Bose-Chaudhuri-Hocquenghem) code over finite field Fq was con-
structed by CSS (Calderbank-Shor-Steane) construction and Steane construction. The results were extended to finite field
qu with Hermitian construction. Compared with the results in literature, the range of introduced cyclotomic coset is more

wide, and the new quantum BCH code has higher dimensions and better lower bounds on minimum distances. Further-

more, a family of quantum maximum distance separable (quantum MDS) code over any finite fields is constructed.
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A [ TG SCHR[1]
[[40,20,d = 6]], [[40,26,d = 511,
[[312,262,d = 14]], [[312,266,d =13]],

[[1200,1106,d = 25]],

[[1200,1104,d = 26]];
foa, SCER[414HH T — B R, LKy
n=(q" -1)/2 K& 7R 7%, SCER[2]%
R [ 14100 25 A T 1 — 20 Al 70ROk e b 3L
WSHE U o RAARSCOEAF R T 5 SCER2 AR [F] A
ZH A RIFEIRER T 3CR[14]. (HZ&, STER[2]A
REfE B A B ACH A R B E S RSOk
WE W] ARG I 77 0 PRI A, ml DA
EMEHEARE bR, - PFEETET
BCH &2, HARG R 4 s,

F 4 Hermitian WEFHEBEIHE T BCH R3S HLLE
a3 1) 0 SCHR[2] SCHR[14]

[[40,34,d =3]],
[[312,306,d = 3]],
[[312,298,d = 5]],
[[1200,1194,d =37},
[[1200,1186,d =5]],
[[1200,1178,d =7]],

[[40,34,d = 3]],
[[312,306,d = 3]],
[[312,298,d = 5]],
[[1200,1194,d >3]},
[[1200,1186,d =57},
[[1200,1178,d =7]],

[[41,33,d = 3],
[[313,305,d =3]],
[[313,297,d =5]],
[[1201,1193,d =3]],
[[1201,1185,d =3]],
[[1201,1177,d =3]],

6 ZHRiE

ASCTTERE T BCH 45 B 1 kyig
JIEMLG, B AT S A 2 ORI B s 1) e /) BE S

A EEENE, ASCEME T KRR
i BCH 4, #—LFE T & ¥ BCH BRIk,
A, fEFHILHEE T — R B E T MDS
e X EAEFEABMING, EHARKRSITE—D
(I 5% o
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