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Abstract

In quantum computation with continuous-variable
systems, quantum advantage can only be achieved if some
non-Gaussian resource is available. Yet, non-Gaussian
unitary evolutions and measurements suited for
computation are challenging to realize in the laboratory. We
propose and analyze two methods to apply a polynomial
approximation of any unitary operator diagonal in the
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Negativity from photon subtraction Polynomial operations
Negative Wigner functions can be obtained in the lab Rebeating the b I to build pol ial functi
_ _ Input state Effective transformation peating the box allows to build polynomial functions
subtracting single photons from vacuum squeezed states " : A of the position operator [4], modulo a Gaussian factor.
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Position representation of the ideal gate, the bare
polynomial and the effective transformation (ex v = 0.1)

A: An approximate monomial transformation
can be applied to the input state

Benchmarking the approximation

approximating [7 — ¢4" to third order

Fidelity between the average state obtained with the effective
transformation
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State preparation

The success probability is low (= 10° - 107):

. 3
el 117 14+ 0.1iz3 Instead of applying the gate to unknown inputs, use
T A N 2 I A F S F the box on known states to produce resource
o sqz, perfec ——ge J = UtpU - P
wpotro 1 G V@] T100 [) L the bo>
Tat | /-2 2 4 4 2 2 4 5dB 0.8 0.8¢ . .. .
1 e  104B 06l 06l Know the input: otimize the experimental
van S 0 50 dB T T parameters and increase the success probability:
0.4 0.4} 2 k?
Since all operators k=25dB | : Ao, k,m) = — ( z’ ( )po @
AN y _ s 0.2] 0.2} 7 2 _ 2 _
are diagonal in the yarns Eﬁixﬂ Q=[-0.1,0.1] | e | k2 — 2 k2 — 9
position we plot ENE VAR I 050" o, 4 6 s 10" o 2 4 6 & 10 For |y (v)) =4 (1) [0),, = Fappr (¥) Kin),,
f(q) — f(x) Input: Fock states Coherent states
Fidelity = 0.9 with for k =5 dB,
3 Lines: single homodyne outcome (m.takes the correct value) v (v) |l€m)p _ i’ |l€m)p k, =5dB,
Torr (x,M) H G (z, 5, k,my) (x — Xy, k,my))] Points: finite acceptance regions (m.is averaged over Q) v=01
i=1 Success probability ~ 10
Laboratoire Kastler Brossel
Physique quantique et applications
Alternative scheme Benchmarking Conclusions
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