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Abstract: In order to satisfy the requirements of long-distance multi-node quantum networks, two multi-party con-

trolledquantum communication protocols are put forward via maximally and partially entangled quantum channels. For

the maximally entangled channels, projective measurements are used to realizemulti-party controlled joint remote prepa-

ration of an arbitrary four-qubity-state. For the partially entangled channels, collective unitary operations and optimal

positive operator-valued measures are used to realize multi-party controlled joint remote preparation of an arbitrary

four-qubity-state. The theoretical analysis shows that the efficiency of the first scheme can be up to 100% which is suprior

to that of others. In addition, the efficiency of the second scheme is effectively improved and the way to be used to con-

struct two kinds of measurement methods can be utilized in the similar protocols.

Key words: multiparty controlled protocol; four-qubit y-state; joint unitary operation; optimal positive operator-valued
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