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The genuine multipartite entanglement is an important concept in quantum information the-

ory, which can be used for various quantum information tasks such as quantum teleportation,

quantum secret sharing and superdense coding [1–5]. The characterization of multipartite

entangled states becomes complicated due to its rich structure [6,7]. In particular, detecting

the entanglement in multipartite states is nontrivial even for three qudit states. To detect

the entangled multipartite states several separability criteria were proposed. To characterize

k−separable multiqubit states certain experimentally accessible conditions have also been

proposed [8–12].

We present the k-separability criteria of n-partite states. To begin with we recall the

definition of an n−partite pure quantum state |ψk−sep〉 = |ψ1〉 ⊗ |ψ2〉 ⊗ . . . ⊗ |ψk〉, called

k−separable (k = 2, 3, . . . , n), iff it can be written as a product of k substates. A mixed

state ρk−sep is called k−separable iff it has a decomposition into k−separable pure states

ρk−sep =
∑

i
pi ρi

k−sep [12]. In this direction, recently Gühne and Seevinck have proposed

separability criteria for different classses of 3−qubit and 4−qubit entanglement, in particular

genuine 3−qubit and 4−qubit entanglement [13]. Later T. Gao and Y. Hong have derived

the separability criteria of biseparable and fully separable n−qubit and n−qudit states and

proved each criterion from general partition [14]. We extend the criteria generalized by Gao

and Hong to the k−separable n−partite states. Our criteria is able to detect any k−separable

n−qubit and n−qudit states under any possible partitions. Our results validates the case,

k = 2 and k = n as biseparable and fully separable respectively. If a state violates our

condition for the value of k(1 < k ≤ n) then it is genuinely entangled. The inequalities are

given in terms of density matrix elements which provides the experimental accessibility [15].
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