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Quantum computing
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Cluster states

Cluster states can be represented as
graphs and are characterized by
nullifier operators.

Continuous-Variable Quantum Information Protocols

Experimental setup
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Supermodes

\ \Labnratuire Kastler Brossel

qi

~ N1 .
k(aff) it + hee.

[ Detection modesJ

Tunable parameters

Phase of local oscillator
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Pump Shaping for State Engineering

Tweaking the squeezing

The shape of the pump can be adjusted to optimize
the squeezing spectrum.

[ Supermodes J An evolutionary algorithm can be used to find the

optimal pump shape.
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Supermodes to
detection modes
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Fixed pump profile / PM
Arbitrary LO shape

Measure one mode at a time
Fixed squeezing spectrum
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Mode-dependent photon subtraction
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Non-Gaussian operations are

\

Fix detection modes,
shape the pump
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necessary for universality and

to obtain any quantum speed-
up. On-off single photon é & \ /
detectors and photon X(Q) —

subtracted states are some of

the simplest non-gaussian /
resources. They can be ‘Oz> /\
implemented in our multimode v4
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Non-Gaussian Operations

Polynomial Gates

Can photon subtraction and other single photon operations be
useful for quantum computation in continuous variables?
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Non-gaussian entangled states can

be produced subtracting a photon
from a multimode squeezed state.
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This allows to approximate any unitary transformation which
IS a function of the position quadrature.
But fidelity and success probability are state-dependent.
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