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Mechanical Systems

Engineering Division

Capturing ‘Coherent Structures’ in
Turbulence by linear respose extraction

In turbulence, three-dimensional entangled disturbances continuously arise in an alternating

pattern. The current challenge is to elucidate coherent structures in turbulent shear flows
using linear response extraction methods. Furthermore, we are investigating the laminar-
turbulent transition, which can be regarded as the embryology of turbulence generation.

Professor
Masaharu Matsubara

Postdoctoral in  Royal
Institude of Technology
(Stockholm) and Tohoku
Univ. The current title
from 2014. His main
interest is turbulence in his
main reserch area, fluid
dynamics.

>> Beginnings of my path to

academia

Since middle school, | have been reading scientific journals
every month, developing a particularly strong interest in
quantum mechanics and astronomy. When studying fluid
dynamics in university lectures, | was surprised to find that
the problems presented in the textbook were far removed
from real-world flows. After joining a fluid dynamics
research lab, | learned that classical mechanics also
contained an unsolved problem called “turbulence,” and |
resolved to dedicate my life to its study.

>> |In the Future

“Turbulence” also presents new
challenges  when viewed as
multivariate  nonlinear  dynamics.
Through international collaborative
research employing linear response
extraction methods in large-scale wind
tunnel experiments, we are
approaching the nature of turbulence
from coherent structures.

>>  After Graduation

In our fluid dynamics experiments, we
measure the flow fields using and
controlling many kinds of optical and
acoustic devices as well as standard
anemometers. Our graduates with
such experiences are highly active in
the development of fluid machineries.

Array of MEMS micro
intervals are 0.8 mm and a diameter of a hole is

sensors. Spanwise

0.5 mm. A hot wire at the left end of the array
has a 2.5 mm diameter sensor.

laminar-turbulence

Flow visualization  of
intermittent flow. Flake-suspended water flows
between glass plates apart 7 mm.
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