
Recap: De Finetti theorem for pure symmetric states

Formula for the symmetric subspace projector

Πsym = (
𝑛 + 𝑑 − 1

𝑛 )∫
D1(ℂ𝑑 )

d𝜙 |𝜙⟩⟨𝜙|⊗𝑛.

De Finetti theorem for pure symmetric states
Let H𝐴𝑖 ≅ ℂ

𝑑 and |𝜓⟩𝐴1⋯𝐴𝑛 ∈ Sym𝑛(ℂ𝑑). Then for any 𝑘 < 𝑛,

𝐷 (𝜓𝐴1⋯𝐴𝑘 ,∫D1(ℂ𝑑 )
d𝜙 𝑝𝜓(𝜙)|𝜙⟩⟨𝜙|⊗𝑘) ≤ √

𝑑𝑘
𝑛 − 𝑘 ,

where 𝑝𝜓(𝜙) is a probability density that depends on |𝜓⟩.

Proof idea
Treat {(𝑛+𝑑−1𝑛 )|𝜙⟩⟨𝜙|⊗𝑛}

𝜙
as a continuous POVM on Sym𝑛(ℂ𝑑) and measure the 𝑛 − 𝑘 extra

systems with it. The resulting post-measurement state is separable on average.
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