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From Engineering to Astronomy
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NAOJ ALMA Project Manager Alvaro Gonzalez Ph.D.

PSLEAT .

Q: How did you first become involved in ALMA?

A: Well, | came to Japan to work in ALMA back in February 2010.
Originally, my background is in engineering but with a very strong
interest in science. When | was in high school, | used to have a
telescope and look at the night sky, for planets, star clusters, and
galaxies and those kind of objects.

| got my 5-year Engineering degree in Valencia in Spain in
Telecommunication Engineering in 2005. And then, the following year
| got a Master in Space Studies by the International Space University.
After that, | went to work to the European Space Agency (ESA)
for 2 years working on the design of antenna feeds and mixers for
satellite communications and spacecraft science missions, such as
remote sensing of the Earth. These are actually the building blocks of
radiometers, which are similar to receivers for radio astronomy, as those
in ALMA. In telecom, the emphasis was in low loss designs, which are
similar to low noise designs for radio astronomy.

At that time, while working at ESA, | found that | would like to develop
my career more towards research. So then | went to Caltech, and |
started a Master/Doctoral course in 2008. | got my Master in Electrical
Engineering there in June 2009 and started my PhD. However, at that
time, in late 2009, | found the possibility to come to Japan to work on
the development of the ALMA Band 10 receiver, and that is how my
involvement with ALMA started! It was radio astronomy, very high
frequency, and exactly my expertise. Then, | came to Japan and started
working on the receiver development and later on | got my Ph.D. in
Physics in University of Tokyo.
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Q: From that start, how did you get to here, to being Project Manager?

A: Well, I came to NAOJ for a position in pure engineering. And after
the completion of Band 10, we started with the development of new
instrumentation, considering future upgrades for ALMA. At that time,
| continued doing a very specialized technical work, but also little-by-
little | took more responsibility from a management point of view, and
joining ALMA reviews, international meetings and collaborations, and
so on. Then, back in 2016, | became the team leader for the receiver
development team at ATC and later in 2017, | became the Development
Manager, in charge of all the development program for ALMA in East-
Asia. Finally, in 2018, | was selected to serve as the Project Manager,
right after Iguchi-san, which | have been doing officially from October
1st.

Q: What are your impressions of the job itself?

A: | think it's a very interesting job and I'm liking it very much. | have
been always very interested in astronomy; from the "science" point of
view. But my background was more on the technical side of things. So
now, as a project manager | can overlook all the aspects of the project,
from science, to engineering, computing, or all the managerial things
like administration or safety, among others. It is very interesting to get
the full perspective of how everything relates.

Q: Do you have any personal research themes?

A: Project management is a very big responsibility and basically it
takes all of your time. Well, it's difficult to find the time to do your own
research. It becomes more of your own hobby. You have to decide to
spend time for your hobbies or for your research. But | continue working
on the development of instrumentation for ALMA through some small
activities, and also through the training of one young engineer and the
mentoring of one student. And providing some guidance or support to
some of my former colleagues in the ALMA development team at ATC.
And | have several papers | have to publish soon. That requires time,
and it's complicated. For example, this 3D-printed horn.

A feed horn is basically the component, that collects the radiation
coming from the antenna through the receiver optics and brings it to
the waveguide housing where you have the mixer. The mixer is where
the signal will be brought to low frequencies which can be detected. A
corrugated horn has all these corrugations to improve the performance
with respect to a smooth wall horn. This 3D-printed horn is the first
horn fabricated for frequencies up to 50 GHz that can be used for an
astronomical receiver. So this would be for ALMA Band 1 and has
been tested at cryogenic temperatures already. It is 3D printed directly
in aluminum and it is working as well as a traditionally fabricated
component. The very good thing is we can fabricate many of these at
once and very quickly, in just a few hours. This can be very useful for
the production of the Band 1 receiver and other future projects which
require the fabrication of a large number of components. The Band
1 receiver is an East Asia deliverable to ALMA in collaboration with
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our partners in Taiwan, in ASIAA (Academia Sinica Institute of
Astronomy and Astrophysics), who are leading the activity.

Q: What are your hobbies other than research?

A: | love traveling. And always | have the chance, | go somewhere
with my family, or even alone! Some years ago, when | first traveled
to the VLA (Very Large Array) site, in New Mexico | picked this
small souvenir there. As you know, the project has been ongoing
for more than 40 years. So it's like a museum. It's quite unique to
see the old technologies and how the telescope still works nicely
after timely upgrades. As you walk around the site, looking at the
antennas, and all the technology there, there are these pieces of
metal all around the place. This particular one is one of the rail
track spikes, which are holding the wood planks of the VLA tracks
to the ground below. A friend of mine working at NRAO (National
Radio Astronomy Observatory) in the site at that time picked this
one from the ground and said, "Yea, you can take it."

Q: What research contributed to the NINS Young Researcher
award you received recently?

A: | got this award for my research on ALMA instrumentation, let's
say. The first point would be the improvement of the ALMA Band
10 receiver optics design towards the production of the receiver
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that yielded the best performance at this high frequency
range, which is the highest frequency band in ALMA. And
then, after we completed the production of ALMA, all my
contribution to the new development of ALMA, both from a
research point of view and also management. So it was kind
of a recognition of all this work, and the establishment of
many different international collaborations, between NAOJ
and many different institutes around the world.

And receiving the award was quite interesting, because the
recipients are requested to give a public lecture targeted to
high school students, which is usually in Japanese. But, it
was the first time a non-Japanese was awarded the NINS
Young Researcher Award. So, | decided to make the talk
in English, as this would be a great chance to expose them
to a science talk in English, and | asked a Japanese ALMA
member to support me with the translation of my slides in
Japanese, so at least everybody could follow the talk. The
question and answer session was also a mix of Japanese
and English. | think finally we managed the situation with
an appropriate combination of English and Japanese. It
was a pleasant surprise to see that some of the high school
students were very fluent in English!

Q: And what are the future plans for ALMA?

A: A very important, very exciting task which is going to gain
importance in the coming 3~4 years, or even from now on,
is the upgrade of ALMA, toward the second phase of the
project, what we call ALMA2 in Japan. Of course, ALMA
is already being operated and producing groundbreaking
results, but we need to upgrade the telescope so we can
continue being able to say this in 10 years from now. So we
have to keep up with the upgrades of the science goals and
also with the technology to be able to achieve those science
goals.

ALMA has already prepared the so-called ALMA
Development Roadmap, which includes the new updated
science goals and identifies what are the high priorities for
ALMA to be improved in the coming decade. In the NAOJ
ALMA Project, we have also prepared an ALMA 2 book
to explain the new phase of the project in Japanese and
summarized some of the amazing scientific results achieved
so far.

In addition, we are also looking for possibilities of
collaboration to increase the scientific impact of ALMA and
future projects that can help in this regard. For that, we have
started a new Study Group for ngVLA (next generation Very
Large Array) to analyze the opportunities for collaboration
with NRAO in this new exciting project, and how those are
complementary to ALMA.
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