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ABSTRACT

One-shot resource distillation in quantum resource theories, and W-state

encoding for optical QEC

by

Madhav Krishnan Vijayan

Part I of this thesis studies the problem of optimally converting a single copy of an

arbitrary quantum state into maximally resourceful states. Specifically, in the resource

theory of coherence, the ideal rate for this conversion is found when assisted by a distant

party with whom one shares a quantum state. The optimal distillation of a target pure

state in a more general resource theory framework is then studied with minimal assump-

tions regarding the physical resource. Part II of this thesis studies the problem of error

correction in linear quantum optics. An encoding using W-states is introduced which is

easily implementable using current technology without feed-forward and it shown that

this encoding is robust against independent dephasing errors.
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Abbreviation

CPTP : Completely Positive Trace Preserving
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Nomenclature and Notation

Set of real numbers : R

Hilbert space of dimension d : Hd

The set of density operators acting on the Hilbert space H : D(H)

The set of incoherent states : I

Largest eigenvalue : λmax(·)

Integer floor : b·c

Projection operator onto the space of the state ρ : Πρ

ψ majorizes φ : ψ � φ

Definitions

von-Neumann entropy : S(ρ) := −Tr ρ log ρ

Relative entropy : S(ρ‖σ) := Tr ρ log ρ− Tr ρ log σ

Relative entropy of coherence. : Cr(ρ) := min
δ∈I

S(ρ||δ)

Fidelity : F (ρ, σ) := Tr
√√

σρ
√
σ

Completely dephasing map : ∆(ρ) =
∑
i

|i〉〈i|ρ|i〉〈i|

Min-entropy : Smin(ρ) = − log2(λmax(ρ))

Relative Rényi entropy of order 0 : S0(ρ‖σ) = − log2(Tr Πρσ)

ε-close ball : b(ρ, ε) = {σ : σ ≥ 0,Tr[σ] = 1, F (ρ, σ) ≥ 1− ε}

Sub-normalised ε-close pure state ball : b′∗(ρ, ε) = {ψ : Tr(ψ) ≤ 1, F (ψ, ρ) ≥ 1− ε}

ε-close pure state ball : b∗(ρ, ε) = {ψ : Tr(ψ) = 1, ψ ∈ b′∗(ρ, ε)}
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