
Recap: Extendibility of quantum states

Definition
A bipartite state 𝜌𝐴𝐵 is called 𝑘-extendible if there exists a state 𝜌𝐴𝐵1⋯𝐵𝑘 (called
𝑘-extension) where each 𝐵𝑖 ≅ 𝐵 is a copy of the 𝐵-system and

𝜌𝐴𝐵𝑖 = tr𝐵1⋯𝐵𝑖−1𝐵𝑖+1⋯𝐵𝑘𝜌𝐴𝐵1⋯𝐵𝑘 = 𝜌𝐴𝐵 for all 𝑖 = 1, ..., 𝑘.

Pure entangled states are not even 2-extendible.

Extendibility hierarchy
Every 𝑘-extendible state is also 𝑘′-extendible for 𝑘′ ≤ 𝑘.

Proposition
Separable states are∞-extendible.
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Recap: Symmetric subspace projector

Normalized measure on pure states
Denote by D1(ℂ𝑑) the set of pure states on ℂ𝑑 . Parametrizing |𝜙⟩ = 𝑈|𝜙0⟩ for some fixed
state |𝜙0⟩ and unitary 𝑈 ∈ U𝑑 , the Haar measure on U𝑑 induces a normalized measure
d𝜙 on D1(ℂ𝑑) via

∫
D1(ℂ𝑑 )

d𝜙 𝑓(|𝜙⟩) = ∫
U𝑑

d𝑈 𝑓(𝑈|𝜙0⟩).

Formula for the symmetric subspace projector

Πsym = (𝑛 + 𝑑 − 1𝑛 )∫
D1(ℂ𝑑 )

d𝜙 |𝜙⟩⟨𝜙|⊗𝑛.

2


