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A quantum processor working with photons developed at the University
of Twente becomes an ever stronger 'toolbox' for doing experiments.
The latest version not only has more inputs and outputs, it can also be
fed by a photon source that is able to produce identical photons. Physical
experiments, sometimes counterintuitive ones, are now possible. Can a
system, for example, show quantummechanic and thermodynamic
behavior at the same time?

If you want to perform quantum calculations using light, it all starts with
the source. The photons you would like to use have to be as identical as
possible. If they aren't identical, then examining typical quantum
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properties like entanglement and superposition will not be possible. If
one photon, for example, is of a slightly different color than the other,
the risk exists that quantum properties will not come forward and
calculations are not possible. In his thesis, Reinier Van der Meer presents
a three photon source based on titanylphosphate (KTP) that can, in its
current version, be upgraded to 11 photons that are very identical.

The next step, the processor Van der Meer did his experiments on, is a
system with 12 inputs and 12 outputs. In between, there is a system of
light-conducting channels, made of silicon nitride that is known for its
extremely low losses. The first processor of this type had 8 inputs and 8
outputs, and in fact it was by coincidence that the photonic circuit could
be used for quantum experiments.

The photons move through the channels, with many channel splitters.
These 'switches' can be geered from the outside, by local heating. By
doing so, a photon can be sent from one mode to another, but also
somewhere in between, following the typical quantum phenomenon of
superposition. The advantage of this processor is that it works at room
temperature, like the photons. The advantage is that the photon 'quantum
bits' are more robust and less noisy than superconducting qubits.
Measurements at the 12 outputs show what has happened in all channels
along the way.

Thanks to the better photon source and larger processor, Van der Meer
was able to conduct a few experiments. One of them is about retention
of information. Quantum mechanics is a theory that stays the same in
terms of information: through time, two systems will not look more
similar. Thermodynamics, however, is a theory losing information: two
systems will, in time, look more and more similar. Quantum mechanics
and thermodynamics can't be true at the same time, you would say. Still,
a system that shows quantummechanic behavior as a whole, can have
thermodynamic subsystems. So, there must be a way for information to
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escape within the larger system.

  More information: Reinier van der Meer (Gouda, 1993) defended his
PhD thesis 'Quantum information processing in large-scale photonic
networks' on 24 February 2022.

Provided by University of Twente

Citation: Perfect photons feed new quantum processor (2022, February 25) retrieved 26 June
2024 from https://phys.org/news/2022-02-photons-quantum-processor.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2022-02-photons-quantum-processor.html
http://www.tcpdf.org

