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Supermodes Tweaking the squeezing

4-modes linear cluster

Optimizing Cluster States

Secret-sharing cluster

Quantum computing

Pump Shaping for State Engineering

Continuous-Variable Quantum Information Protocols 

Secret sharing

Cluster states

In measurement-based quantum computation, 
information is processed through local 
measurements on an entangled resource state 
(cluster state).

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

Experimental setup

Cluster states are also 
useful in other quantum 
information protocols, 
such as secret-sharing.

In SS, a dealer shares 
information with several 
players in such a way 
that they can only retrieve 
the initial message if they 
collaborate.

An SPOPO pumped below threshold acts as set of 
independent squeezers in a basis of modes with a broad 
spectral profile, called supermodes.  

Scalable source 
of entanglement, 
if compared with:

Arbitrary modes' variance
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Shaping the Pump of a Synchronously Pumped Optical Parametric 
Oscillator for Continous-Variable Quantum Information

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

An evolutionary algorithm can be used to find the 
optimal pump shape.
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Interaction Hamiltonian

Independently 
squeezed modes

Given the covariance matrix of the frequency 
modes, the covariance matrix of an arbitrary 
set of orthogonal modes can be computed.

Nullfiers can be written as the quadrature of 
specific modes.
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Nullifiers' 
squeezing is 
not monotonic 
with the 
squeezing in 
the resource.
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