The Challenges and Benefits of Change

Emily Porter

hen I started thinking about

what to write in this column, I

was planning to tell you about
my experiences living and working in
different countries as a woman in elec-
trical engineering. However, it is per-
haps not fair to do so because I was at
such different stages in my career at
each place. Therefore, I will tell you a lit-
tle about my experience starting a career
in academia, the transition to being an
independent researcher, and the chal-
lenges and highlights along the way.

BACKGROUND

I became interested in research when I
was working on my undergraduate thesis.
Supervised by Prof. Milica Popovié at
McGill University in Montréal, Canada,
the project was about developing numeri-
cal models of the breast, derived from
magnetic resonance images. The models
were to be used for simulating microwave
radar imaging of the breast. I became
very intrigued by the field in which I now
work: the medical applications of elec-
tromagnetics. I was initially attracted to
this area because I could see the poten-
tial for designing technologies that could
have a positive impact on people’s lives.
I always had an inclination for medicine
and for problem solving (fostered by my
parents—my dad is an engineer and my
mom is a nurse), so medical electromag-
netics easily checked both boxes.
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Therefore, in 2010, I started my
Ph.D. degree in electrical engineer-
ing, specializing in computational and
applied electromagnetics, at McGill. 1
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was still being supervised by Prof. Popo-
vi¢, who has been a wonderful mentor to
me throughout my studies and during
the years since (Figure 1). My research

FIGURE 1. The author (right) with her Ph.D. supervisor, Dr. Milica Popovi¢, at the
2012 IEEE International Microwave Symposium, in Montréal, Canada.
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was on time-domain microwave breast
imaging. We designed and built the first
experimental prototype for time-domain
microwave radar imaging of the breast
and simultaneously fabricated anatomi-
cally and dielectrically representative
phantoms for testing the system proto-
type. After much debugging, the proto-
type worked, with early images showing
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successful identification of tumor phan-
toms [1] (Figure 2).

After demonstrating the system func-
tionality, we went on to perform the first
clinical evaluation of a time-domain
radar system for microwave breast health
monitoring [2]. It was very exciting to
work with patients, and I learned an
immense amount, from obtaining ethical

(d)

FIGURE 2. The microwave time-domain radar system developed during the
author’s Ph.D. studies at McGill University: (a) the time-domain microwave breast
imaging prototype, showing the cup-shaped radome and the embedded antenna
array; (b) breast phantoms with realistic shape and dielectric properties; (c) a
proof-of-concept cross-sectional radar image of a tumor (the red region) detected
in a breast phantom; and (d) the envisioned next-generation prototype: a
wearable bra with an embedded array of flexible antennas. [Source: images (a)—(c):

[1]; used with permission.]

(b)

FIGURE 3. Phantoms designed and fabricated for impedance tomography: (a)

a modular head phantom, including lesions, with electrodes placed around it
(built based on [3]), and (b) a pelvic phantom, including a bladder phantom, with
a Swisstom electrode belt. (Source: [4], Institute of Physics and Engineering in
Medicine; reproduced by permission of IOP Publishing. All rights reserved.)
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approval to conducting a clinical trial to
how to explain engineering concepts in a
nontechnical way. I practiced my expla-
nations on my family a lot—my 90-year-
old grandmother still asks me about
my progress with my microwave breast
imaging bras. Overall, I gleaned a lot
from my Ph.D. studies, and I am eternal-
ly grateful to Prof. Popovi¢ for support-
ing me and encouraging me throughout
the whole process.

After graduating, I wanted to move
abroad to experience a new perspec-
tive on research and live in another
part of the world. I decided to go to the
National University of Ireland Galway.
I started a two-year postdoc there, in
2015. Then I became a Marie Curie
fellow and adjunct lecturer, and before
I knew it, I had been there more than
four years. My experience Working in
Ireland was awesome. Supervised by
Prof. Martin O’Halloran, our lab was
located in the hospital, and we had great
interactions with companies and learn-
ing the bench-to-bedside translation
process. I expanded my research inter-
ests in medical electromagnetics—first,
in the foundational dielectric proper-
ties of biological tissues, and second, in
new technologies, including electrical
impedance tomography for bladder state
detection and brain stroke type differen-
tiation (Figure 3) as well as microwave
ablation and hyperthermia.

While in Galway, I was also able
to get more involved in the European
research community exploring micro-
wave medical technologies. I became
vice chair (alongside Dr. Lourdes Far-
rugia) of MyWAVE COST Action, an
international network of more than 200
researchers from around the world (Fig-
ure 4). The collaborative environment
was fantastic, and during my four years
living in Europe, I traveled to more than
30 countries for research visits, training,
meetings, and conferences. I am very
thankful to have had these experiences.
I think traveling, meeting new people,
and learning about what others do is
an unmatchable experience that fosters
new ideas and helps us grow as people
and as researchers.

I have felt fortunate to have strong
women role models and influences
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during my career. When I started my
undergrad in electrical and computer
engineering, I was one of only 11 women
in the program, out of 150 students.
More than a decade later, my postdoc lab
had women outnumbering men. Over-
all, T feel I have been lucky not to have
faced any serious issues as a woman in
engineering, although I think we have all
known our share of “mansplaining” and
feeling out of place or left out at men-
dominated meetings and conferences.
Despite this, it seems to me that the
situation is improving drastically, just in
comparing miy experiences as a woman
in electrical engineering to those of the
generation that preceded me.

But in many countries, there are still
far more men than women at the senior
professor level. For example, a report
from the American Society for Engi-
neering Education, released in 2019,
found that women hold only 12.3% of
full professor positions in engineering,
[5], and recent figures from the Euro-
pean Commission (2018 data) found
that, although the numbers are improv-
ing through time, women remain under-
represented in science, technology,
engineering, and mathematics fields,
particularly in more senior academic
positions [6]. I hope that my generation
will continue to realize this change and
that we will further balance the scales
toward equality.

A NEW START, AGAIN

Eventually, I decided it was time to apply
for permanent jobs. I wanted to come
back to North America to be closer to my
family. In early 2019, I took a position as
an assistant professor at the University of
Texas at Austin. Here, I have many bril-
liant colleagues who have had enormous
impact on their respective fields. Austin
is a lovely city—if you ever visit, I highly
endorse the barbeque. However, it is hard
to face the challenge of building up a new
network and a new community. I found
working in the United States to be a big
adjustment from the culture in Europe.
I am still adapting, and, of course, it
has been a bad time to do this, with the
COVID-19 pandemic that has affected
us all. However, the challenges are for a
good cause. Working in a new country
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is a wonderful opportunity for personal
development, growth in research, and
exposure to new people and ideas.

DUAL-CAREER CHALLENGES

I have a two-body problem. I had the
challenging situation of graduating just
a few months before my husband, which
meant I was the first to look for positions.
We ended up having to do a year and a
half of long distance, first while I lived
in Ireland and he lived in Canada, and
then when I lived in the United States

and he was finishing work in
Ireland. It was a very difficult
time, and I wish that it wasn’t
so challenging for dual-career
couples to be able to find jobs
in the same city. Thankfully,
we were very lucky that he
ended up eventually having
job opportunities everywhere
we lived (albeit with some
compromises). However, I felt
(and still feel) a lot of pressure since I
was the reason we were moving, Thank-
fully, my husband has been supportive
of joining me on my adventures around
the world.

Also, despite the challenges that
come with being a dual-career couple,
there is one big positive: since we work
in similar research areas, we often get
to go to the same meetings and con-
ferences. As a result, we have been
able to travel the world together, from

Queenstown, New Zealand; to Sibiu,
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FIGURE 5. The author and her husband, following a week of discussions with

KRAKOW / POLAND

colleagues at the 2019 European Conference on Antennas and Propagation, in

Krakow, Poland.
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Romania; to Hiroshima, Japan. (As
you can tell, traveling is a big passion
of mine.)

CONCLUSIONS AND

LESSONS LEARNED

I can say without a doubt that I would
not be working in academia today with-
out the wonderful support and commu-
nity I have been a part of through the
years. I truly believe that success in aca-
demia is more readily achieved when we
are supported by a team—in our per-
sonal lives, in our research labs, and in
our community.

The first year as an assistant professor
is one of enormous growth and learning,
Now, in year two, I still find myself doing
new things almost daily. I have learned
an immense amount through this pro-
cess. My biggest lesson has been learn-
ing to speak up and advocate for myself.
As a shy person, this is a hard task.
However, it is an important one. This
is my best advice for those of you who

are beginning your journey to becoming
an independent researcher. If you need
something, ask for it. If you don’t know
what to do, ask for help. People may not
answer, and they may say no, but don't
take it personally; just ask someone
else. Many people (most people) will be
happy to share their experience and give
guidance on challenges you may be fac-
ing. You just have to make the first move
and ask.
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