




*Researchers can mine data to uncover patterns, rules, and criteria for making evaluations.

-Could you tell us a bit about your current 
research?

As a member of the Next Generation Aeronautical 
Innovation Hub Center, I’m taking part in research 
named WEATHER-Eye, which aims to develop 
technologies to protect aircraft from special 
weather conditions such as snow, ice, and lightning, 
for example. My role is to study optical sensors 
for monitoring systems that provide real-time 
measurement of snow and ice conditions on 
runways. That information helps pilots make quick 
judgments on whether they can complete takeoff 
and landing procedures safely.

-Why did you decide to look for a position 
at JAXA?

The whole time I was in college, I was studying 
optics. After graduation, though, I didn’t just want 
to make products for a company that manufactured 
optical stuff—for me, doing research that would 
have an impact on an area outside the optics � eld 
always seemed more appealing. I decided to apply 
for a position at JAXA because I � gured it’d give me 
a chance to apply my research in the aviation and 
aerospace � elds, two areas that I didn’t really have 
any strong connections with.

I knew that the space field used some optics 
technologies, but had no idea how optics might 
� gure into the aviation sector when I was assigned 
a position in JAXA’s Aeronautical Technology 
Directorate. That’s why it’s been so exciting to 
discover those connections . I’ve now learned that 

optics are playing a wider role in the aviation sector, 
too, such as in the spectroscopic measurement 
technology used for combustion research and in 
Doppler LIDAR technology. I never imagined that 
there’d be so many di� erent applications for what 
I’ve been studying over the years. The snow and 
ice monitoring sensors even uses laser optics to get 
readings on accumulated snow conditions, giving 
me yet another way to use my expertise.

-What makes your research on snow and 
ice monitoring sensors so rewarding?

It’s a project that relies on insight from 
so many different areas. To understand the 
properties of snow, one obvious part of the 
measurement process, we have to draw on input 
from snow experts. To process our measurement 
data through machine learning*, meanwhile, 
we depend on expertise in areas ranging from 
machine learning to software engineering and 
computer science. When I was doing my own 
personal optics research in college, I could 
do everything myself—creating the setups 
for experiments and performing the actual 
measurements, for example. Now, though, 
I’m part of a collaborative framework with 
other researchers, universities, and research 
institutions. Having more people on board 
might make coordinating everything a bit of 
a challenge, sure, but that added diversity of 
different perspectives and research practices 
makes for an exciting, eye-opening experience.

-What kinds of research are you hoping 
to tackle next?

I’ve got my hands full with research on our 
snow and ice monitoring sensors at the moment, 
but I’m looking forward to using my background 
in optics on even more research that could spark 
technological innovations in the aviation sector.

I’m hoping to network with people doing 
research in other � elds outside aviation, too. When 
I think about how the Next Generation Aeronautical 
Innovation Hub Center lets me build those types of 
horizontal connections, I know I couldn’t ask for a 
better place to be than where I am right now.

-What advice do you have for people 
hoping to work at JAXA in the future?

This is nothing more than my personal 
opinion, obviously, but I really get the feeling 
that the people at the Aeronautical Technology 
Directorate are “researchers” through and 
through—maybe the most research-oriented 
people in the whole JAXA organization. I do like 
research, and l’m happy to be here surrounded 
by all the researchers.  Another thing is that 
you don’t have to be an expert in aerospace to 
flourish at JAXA; just look at my background. 
With what we have in the Aeronautical Innovation 
Hub Center, you can pretty much have any 
specialization you want. Even if you’re from 
outside the aerospace field, you can really thrive 
at JAXA. Take my word for it. 
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“Making use optical 
technologies to bene� t the 
aerospace sector”

Using expertise in optics, Kazuki Hashimoto is taking part in research on snow and ice monitoring sensors technology at the Next 
Generation Aeronautical Innovation Hub Center. This interview introduces his challenges and aspirations in the � eld of aeronautics.

Researcher
Next Generation Aeronautical Innovation Hub Center

Born in 1991, Hashimoto graduated from the Department of Chemistry (School 
of Science) at the University of Tokyo in March 2014. He then went on to obtain 
a master’s degree from the University of Tokyo’s Graduate School of Science 
in March 2016 and later join the Japan Aerospace Exploration Agency (JAXA) 
that same year. During his time at the University of Tokyo, Hashimoto focused 
his research on optics, particularly coherent Raman spectroscopy. Now, at the 
JAXA Aeronautical Technology Directorate, Hashimoto works on snow and ice 
monitoring sensor technology.

Kazuki Hashimoto

Kazuki Hashimoto explains the mechanisms of 
snow and ice monitoring sensors using a diagram
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*1: See FLIGHT PATH No. 13/14 for details.
*2: See p.10.

-Could you tell us a bit about your current 
research?

At the moment, I’m researching and developing 
lean-burn combustors for aircraft engines*1. The 
advantage of the lean-burn is that it can enhance 
fuel e�  ciency and reduce environmental pollutant 
emissions like nitrogen oxide (NOX) and soot. 
However, lean-burn often leads to combustion 
instability with the fluctuations in pressure and 
flame intensified interactively. Therefore, I’m 
trying to establish a method for stabilizing lean-
burn by visualizing the � ame structures in unstable 
combustion states using laser measurement 
technics, for example.

-What led you to choose JAXA?
I chose JAXA because I wanted to make positive 

contributions to Japanese jet engine industries 
from a wider perspective to drive the development 
of Japan-made jet engines. As a student, my 
research topics were engine ignition, fuel spray 
and combustion for engines of space planes and 
aircrafts. I wanted to change things so that one day, 
Japanese companies could lead and cover the whole 
development of commercial aircraft engines. To 
develop engines nowadays, several firms from all 
over the world—including from Japan—need to 
collaborate under the lead of an overseas company 
to build one engine. For Japanese companies to 
win a lead role over the internationally competitive 
market, we of course need system integration 
technologies. On top of that, we need stronger 
competitive edges such as a groundbreaking 
and cutting-edge technology that is unique to 

Japan. At JAXA, I can help create and develop such 
unique assets that Japanese manufacturers will be 
needing in the next 10 to 20 years, through which, 
eventually, I hope I can help open a way to Japan-
made engines.

-What have you felt upon joining JAXA, 
and have there been any changes?

JAXA’s testing facilities cover every stage—
from components to full engines—and are on a 
completely di� erent scale compared to those I had at 
university. To name just a few of the engine-related 
equipment, we have an annular combustion test 
facility, high altitude test facility, and the soon-to-
be-installed F7-10 engine*2 as a new engine test bed. 
I hope to leverage the strengths of these facilities to 
create a unique Japanese engine technology.

As for changes, I now approach my work from 
a different angle. I ‘m getting more conscious on 
the research outcomes, not only the outputs, and 
started to think over how to give back to society 
with JAXA’s role and mission in mind. Now, to set 
clearer goals on the R&D, I think over various things 
as well: starting from examining future societal 
needs to select a research that JAXA should carry 
out, considering the technologies it will create, and 
estimating their impact on industry and society 
once they’re fully developed.

-What kinds of research do you want to 
tackle in the future?

There are many new things that I would like 
to accomplish, and I’m hoping to help build a 
groundbreaking aircraft engine of the future, 

something that nobody’s ever seen before. That’ll 
probably mean coming up with completely new 
approaches to combustion methods and combustor 
designs, so I’m looking forward to researching 
and developing novel concepts that can satisfy 
the performances, such as fuel-efficiency and 
environmental-performance requirements, to win a 
lead role in the new engine market. 

The last thing might not be much of a concrete 
goal, I suppose, but I do hope my research can make 
the world work better—in whatever capacity that 
might be. If we could make hypersonic passenger 
aircraft a reality, for example, people would be able 
to go anywhere with much less time. Imagine what 
that would mean for business and tourism. It could 
maybe even create a new market. So, I really hope to 
make a di� erence in the world through my research. 

-What advice do you have for people who 
want to work in the aviation � eld?

The Aeronautical Technology Directorate at 
JAXA is an incredible place to work. The market 
growth that is to be expected in the aviation 
industry calls for technologies and researches 
that are highly innovative and can overcome 
international competition. You can pursue what 
you’re interested in if that is really appealing both 
in terms of competitiveness and innovativeness on 
an international scale. Also, being able to board 
actual aircraft and see your research in real action is 
a big motivator.

If you’re thinking you might want to join JAXA, 
trust that instinct, look into the possibilities, and 
give it a shot!

“Make a di� erence in the world”

In this interview, Kato introduces what brought him here together with his aspiration towards future.

Researcher
Combustion Technology Section
Propulsion Research Unit

Born in 1988, Kato graduated from the Department of Aeronautics and 
Astronautics (School of Engineering) at Tokai University in March 2011. Upon 
completion of a master’s program at Tohoku University’s School of Engineering 
in March 2014, he joined Japan Aerospace Exploration Agency (JAXA) in 
2017. Over the course of his academic career, Kato focused on combustion 
engineering, speci� cally liquid fuel atomization in high-pressure environments 
and spray combustion. Since joining JAXA, Kato has been researching lean-burn 
combustion technologies for aircraft engines.

Kodai Kato 

In front of the high-temperature, high-pressure combustion testing facility
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