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Abstract: Entanglement-assisted quantum error-correcting codes are the generalization of classical quantum error-
correcting codes, which realize quantum communication by using pre-shared entangled states between the receiver and
the sender. It is an interesting problem to construct entanglement-assisted quantum error-correcting codes with small
pre-shared entangled states because of the extra cost of pre-shared entangled states. In this paper, a sufficient condition
for a class of negacyclic codes over finite fields to be Hermitian dual-containing codes is given. Then based on the
structural properties of cyclotomic cosets, the existence conditions of different number of pre-shared entangled states are
determined, and some new entanglement-assisted quantum maximum-distance-separable (MDS) codes with small pre-
shared entangled states are obtained by using the construction method of entanglement-assisted quantum error-correcting
codes.
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