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High-precision chromatic aber-
ration correction method for su-
per-resolution microscopy

The software developed in this study can be downloaded

he fluorescence microscope is
T a basic tool of biotechnology re-
search, and the development of
a new form of microscopy is an important
key step to advance research in this field.
For example, the development of super
resolution microscopy* (awarded the
2014 Nobel Prize in Chemistry) has dra-
matically improved the resolution of fluo-
rescence microscopes (Fig.1). However,
this has in turn given rise to problems
caused by chromatic aberration (misreg-
istration of different light wavelengths)
which had hitherto been negligible.
Researchers at the NICT Advanced
ICT Research Institute have developed
a method that can measure and cor-
rect chromatic aberration caused not
only by the lenses and other compo-
nents of a microscope, but also by bio-
logical samples being viewed under

Conventional microscopy

the microscope. Using this method, the
chromatic aberration of super resolu-
tion microscopy can be improved ap-
proximately tenfold compared with
conventional apparatus.

With the development of image ac-
quisition and computation methods, it

Super-resolution microscopy

Fig.1: Example of multicolor observations with a fluorescence microscope
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was possible to acquire images with
color shifts caused by chromatic aber-
ration in the sample being observed by
means of multiple methods such as
multi-color staining of the same ob-
jects in similar samples, or observation
of samples in the fluorescent spectra
that are normally cut off (Fig.2).

According to Senior Researcher At-
sushi Matsuda of the Frontier Research
Laboratory, "with this technique we
can achieve a chromatic aberration
correction accuracy of about 15 nm in
three dimensions, allowing accurate
interpretation of images obtained by
super-resolution microscopy.” As a re-
sult, it is now possible to use fluores-
cence microscopes to perform mea-
surements that could previously only
be made using an electron micro-
scope.

The high-precision chromatic aber-
ration correction software developed
in this study can be downloaded free
of charge.

https://github.com/macronucleus/
Chromagnon/blob/master/README.
md

Footnote

* Super-resolution microscopy

A type of fluorescence microscopy that allows
samples to be observed at higher resolution
than in conventional optical microscopes.
The spatial resolution limit of a conventional
microscope is about 250 nm horizontally and
about 600 nm vertically, while that of a super-
resolution microscope is about 15-150 nm
horizontally and about 5-300 nm vertically.
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Kobe branch begins routine supply of Japan Standard Time

Generation of JST is now mul-

ased on the Act on the Na-

B tional Institute of Information

and Communications Tech-

nology, NICT has been working on the

generation, maintenance, and dissemi-

nation of Japan Standard Time (JST).

On June 10, 2018, NICT began to oper-

ate JST sub-station at Kobe in order to

strengthen ability to cope with emer-
gencies.

Japan Standard Time has hitherto
been generated by a set of atomic
clocks running at the NICT headquar-
ters (in Koganei City, Tokyo). However,
since these clocks are all concentrated
at one location, a worst-case natural
disaster at the NICT headquarters
could bring the generation and provi-
sion of Japan Standard Time to a halt.
To mitigate this risk, the Space-Time

Standards Laboratory at the Applied
Electromagnetic Research Institute has
been working on the distributed syn-
thesis of Japan Standard Time. The
idea is to generate Japan Standard
Time by distributing multiple atomic
clocks across multiple regional centers
(including LF standard time and fre-
guency transmission stations) and syn-
thesizing the resulting data by sharing
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