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\ Continuous-variable quantum information
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DV : information encoded in qu-bits CV : information encoded in observables with
continuous spectrum, e.g.: (¢, P
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\ \ (Quantum) Computing and continuous variables
Discrete encoding 7 = 1001111010101001...

bits ,’f — b (f) For any boolean function

awits |Z)|p) — Up|Z)|@) = |2)b(Z))

Continuous Variables
Q™ —t
qumodes ‘77L'> c (L2 (R, C)) — € ‘@L’)

General polynomial

Universal set: @
Computation with

{eicjs ei(jzs eig(q%ﬁ) eid1®@2 e’idgs} arbitrary encoding
? 7 ? ?
\ /
Y

L~ |
Non-Gaussian

Single-mode, Gaussian

Two-modes ('
S. Lloyd and S. L. Braunstein

PRL 82, 1784 (1999)



(Quantum) Computing and continuous variables
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B \ \ Introducing Negativity: Photon Subtraction
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Motivation: experiments in LKB!
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\ \ Measurement-based approach
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\ \ Cosmetics
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\ \ Approximating Unitary operators

Repeated application: polynomial in the quadratures
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B \ Approximating Unitary operators
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\ \ Benchmarking: Fidelity of the efficient gate
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\ State Preparation "
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Know the input: increase success probability
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\ \ Alternative Scheme: Single-Photon Counter
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\ \ Success Probability
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* Probability of detecting exactly one photon in each step

* Lower for high squeezing: many photons in the ancilla
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\ \ Summary
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* CV quantum computing

* Non-gaussianity through photon-subtraction
* Polynomial approximation of unitaries

* Alternative scheme : single photon counter

Thank you !
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