
 

Is it possible for a random bit generator to
reach a rate of petabits per second?
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Optical spectra of chaotic microcomb generated by the Si3N4 microresonator.
Credit: Yuqi Hu, Qingsong Bai, Xi Tang, Wei Xiong, Yilu Wu, Xin Zhang,
Yanlan Xiao, Runchang Du, Leiji Liu, Guangqiong Xia, Zhengmao Wu, Junbo
Yang, Heng Zhou, Jiagui Wu

The optical frequency comb is an important tool in modern physics
research and applications. In 2005, Theodor W. Hänsch and John L. Hall
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were awarded the Nobel Prize in Physics for their pioneering work on
optical frequency comb technology. This sparked a great interest among
researchers in the field, leading to a series of studies on optical
frequency combs.

Advanced nanophotonic technology has enabled integrated
microresonators with ultrahigh Q factors and chip-scale microcombs.
Among various comb dynamic states, a chaotic comb has high
nonlinearity. In a chaotic comb, each comb tooth exhibits a chaotic
dynamic oscillation, which is suitable for physical random bit (PRB)
generation.

In 2023, Chen et al. proposed a new type of lidar for the first time using
a chaotic microcomb to overcome time and frequency congestion
barriers.

Researchers in Prof. Jiagui Wu's group at Southwest University (SWU),
China, are interested in chaotic microcomb, which can be used to
generate random bit with ultrafast rate. A microcomb contained
hundreds of chaotic channels, and each comb tooth functioned as an
entropy source for the PRB.

The work titled "Massive and parallel 10 Tbit/s physical random bit
generation with chaotic microcomb" was published in Frontiers of
Optoelectronics.

The application of chaotic optical frequency combs on random number
generators has the potential to significantly improve the speed of random
number generation, with the possibility of rate up to Pbits/s (petabits per
second).

They used a Si3N4 microresonator with compactness and good scalability
to generate chip-scale microcombs. It could simultaneously output
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hundreds of chaotic comb teeth through a wavelength division
multiplexer and use them as entropy sources to generate massive random
numbers. The randomness was verified with NIST statistical testing.

This work could offer potential chip solutions of Pbits/s PRB with the
features of low cost and a high degree of parallelism.

  More information: Yuqi Hu et al, Massive and parallel 10 Tbit/s
physical random bit generation with chaotic microcomb, Frontiers of
Optoelectronics (2023). DOI: 10.1007/s12200-023-00081-4

Provided by Higher Education Press

Citation: Is it possible for a random bit generator to reach a rate of petabits per second? (2023,
October 27) retrieved 29 April 2024 from https://phys.org/news/2023-10-random-bit-generator-
petabits.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/tags/randomness/
https://dx.doi.org/10.1007/s12200-023-00081-4
https://phys.org/news/2023-10-random-bit-generator-petabits.html
https://phys.org/news/2023-10-random-bit-generator-petabits.html
http://www.tcpdf.org

