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A. Why measure lasers?

B. What is interference?

Lasers are used to create our
most accurate clocks, rulers
and chemical Sensors,
enabling new areas of
fundamental science and .
time
applications.
Importantly, in all these
applications we need an
accurate way to measure the .
properties of the laser itself. ,
Ed 4 ¢
S-
: s ) When water waves in a pool overlap, they interfere. Over
. . time, this interference creates messy patterns called speckle.
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C. Laser speckle S « D. What can we measure?
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One-‘key pq)perty of lasers that we can extract from the
speckle IS the lasers’ wavelength

E. Measuring wavelength with speckle what can we achleve'-’

Using machine learning techniques such as PrincipaI.Component Analysis and Convolutional Neural Networks, we harness the speckle to
provide an indicator of the laser wavelength A.
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We measure wavelength to attometre-
precision, 1000x Improvement over

The approach can be extended to The

measure the wavelength of multiple

made
robust by the capability of machine

speckle wavemeter is

commercial wavemeters. This is equivalent to lasers simultaneously, with femtometre- learning to isolate  wavelength

measuring Earth’s circumference with the resolution. variations of the speckle from

precision of a human hair. environmental changes.
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