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Best of the WWEST, Episode 101: Dr. Kimberly Arcand, Visualization Scientist, Chandra X-Ray
Observatory, NASA

Intro
This is the Best of the WWEST, inspiring women with real stories. Hosted by Westcoast Women in
Engineering, Science and Technology.

VANESSA HENNESSEY

Hello, and welcome to Best of the WWEST. I'm your host Vanessa, and today we're talking to Dr.
Kimberly Arcand, who is a leading expert in astronomy visualization and has been a pioneer in 3D
imaging, printing, and extended reality applications with astrophysics data. Kim began her career in
molecular biology and public health before moving to NASA's Chandra X-ray Observatory in 1998. Her
current projects include sonification of spatial data, screen-based holograms and other intersections of
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science. And somehow | did that brought me to working for NASA and the Smithsonian. And that's
where I've been for like almost, | guess 20, almost 25 years now.

VANESSA

Wow, that's so awesome. | mean, those are two pretty big name drops. That's awesome. | love it so
much. Can you tell me were there are key events or people or both in your life that helped you get to
where you are?

KIMBERLY

There's like so many little stops along that curvy path. That's like a game of like Candyland or
something, you know, and, honestly, one of the very first stops would have to be my very first friend.
When | was in kindergarten, | was super super shy, like really, really shy as a kid, petrified of meeting
new people like honestly scared of people | don't know why. And pretty much the first person |
became friends with in kindergarten was this little girl who was deaf. And she like came to me and she
brought me into her world and she started teaching me sign language along with her assistant teacher.
And you know, | honestly wish | could like, find her today because she just, opened up something in me
like she was so just amazing about bringing me in when | was just not easy around people yet. And that
was kind of like one of my first stops, right. And like along the way, obviously, like my mom was a huge,
huge influence on me and my family in general. And later on, like my husband, just like, there were all
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VANESSA
I'm learning sign language to and | love it so much.

KIMBERLY
It's so beautiful, right? It's just a beautiful language.

VANESSA
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Yeah. And it's just so amazing to think about the resilience that humans have had, because sign
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learning, I'm addicted to learning in school | was in school for like most of my life, | enjoyed working
with people from different backgrounds, like | really do love and absorbing sort of all of these other
experiences that people have. And | think that sort of tendency, | have to flip between topics, like a
bumblebee, pollinating flowers, has actually just been a very helpful sort of, | don't know, personality
trait, | suppose for what | do now. Because it's very useful to be able to sit back and, look at all these
different things that you've learned or experienced, or, you know, heard about, from your colleagues or
the people around you, and then tie them together, you know, braid it into a nice long braid and make
something new from that. So | feel like University really helped prepare me for that, because | was just
like this at school I, I was in my premed program, and | was doing like a molecular bio kind of specialty.
And | was doing this, | was doing that. And they welcomed me into computer science. And they brought
me into parasitology. And then I did lots of other things as well. Like my work study was in economics.
And | did a program in literature, because | thought it would be fun. So it was very much like having all
of these strange different crayons right in my crayon box. And then, when | needed it, | had all these
different colors to work with. So yeah, | feel like that ability, when you're an undergrad, | think there
might be a pressure to know what you want to be, exactly what you want to be, and how you're going
to get there, and that's what you're going to be for the rest of your life. And I took the complete
opposite tact. And it's done okay. It's turning out so far. | love what | do. So that really is, you know, a
key point. So yeah, | think | always like to just help people understand that it is totally fine to not know
what you want to be when you grow up. I still don't know what | want to be when | grow up and I'm
45. 1 just, enjoy the experience of keeping moving down a path that you don't always know what's
coming in front of you.

VANESSA
You know, they say life is short, but | also think that life is long. But you're saying, you know, I'm only
45, or I'm 45 and | still don't know what | want to be when | grow up and that's fine.

KIMBERLY

Yes, exactly. Exactly. I think it's good to not feel set. But | also enjoy not knowing all the answers |
enjoy, not, you know, not being the smartest person in the room. | enjoy having to figure things out. So
yeah, maybe that's not going to be comfortable for everybody. And it's not necessary for everybody.
But there are certain people | think that could benefit from hearing that because it's not always what
we're encouraged to think.

VANESSA

Yeah, for sure. Yeah. Awesome. Well, do you have any tips or tricks for students who are in your field?
And | mean, it sounds like you kind of have a few different fields going on there. But | guess in sort of
the general realm of astronomy, astrophysics, etc., what kind of tips or tricks would you have for
students?

KIMBERLY

You know, | say this one over and over, so | hope people never tire of hearing it, but learning how to
code for me was like a key that unlocked the universe and in a very sort of weirdly figurative way. And
it became such an important part of starting me off like today, | don't code directly as much, I always
still have enough knowledge of it that even in other languages, | haven't learned | can understand it.
You know, it's like when you know, one romance language, and you can apply it to one another, right?
Like | can get by in Italy, because | know enough French I can get by I'm not doing great. But | can
figure out what means zucchini versus something else, right? But it's very similar in coding and being
able to understand that framework of different commands and all these different like, technical things
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with right so I've come into contact with so many people that are willing to give their time and
expertise to help these projects come to life.

VANESSA

So cool. You did mention the 3d printing part of it. What other types of initiatives are there that
Chandra is undertaking like to make this sandbox of data, as you've said, and the universe more
accessible to those who are, it seems like mostly focusing on people who are blind or have visual
impairments. Is that right?

KIMBERLY

Itisitis. And I feel like most of the work we're doing is because when you think of X ray data, right, so,
NASA's Chandra X ray observatory is his telescope that goes about a third of the way to the moon, it
has to operate above Earth's atmosphere, so it can record all of those X ray photons, those little
packets of energy and information because our own atmosphere, you know, protects us thankfully,
yeah. So it spends its time up there in space. And it's making these observations in a kind of light that
no human can ever see, naturally, right? We don't see an x ray, we don't see an ultraviolet, we don't see
in gamma rays, we don't see in radio, most of the universe is invisible to humans, there's only that tiny,
tiny slice of light that we can see, which was optical or visible light. And it's like if you have a baseball
field in front of you. It's like the third base foul line. Like that's it that tiny little sliver of the baseball
field. That's all we get.

VANESSA
Oh, I had never thought of it that way.

KIMBERLY

Yeah. It's like, a few keys on a piano, right? Out of all the keys it's like maybe three, maybe four on a
good day, who knows. And so it's this idea that we have to do these hard things, to build these
telescopes, to write this software, to create this code in order to take information of the universe that
we can't otherwise see, and then translate it into some new means of experiencing of knowing. And so
for a long time, that has been the visual that's been prioritized, but there's no reason that has to be. So
we can learn things when we bring them into sound. We can learn things, when we bring into touch,
we can learn things if it's in a 3d space versus a 2d space, right? So for me, it's like going back to that
sandbox idea. It's like, alright, we've got the sand. Now, what is the science telling us that we should do
with it? Are we going to create a little sandcastle? Are we going to create a sand angel? Like, what are
we going to do right, with this information? And how are we going to sift it, to make the most of it? And
that is what really drives me on the journey, like, what can we do with this data, to express it, so people
can perceive it and understand it, and hopefully be inspired or learn from it? And, that has taken us
into so many directions like we've gone into virtual reality, because that idea of 3d modeling is very
important, right? You learn about things differently like that. That exploded star | talked about earlier,
when you can visualize it or understand it in three dimensions, you can so easily see that star turned
itself inside out when it exploded. And it becomes so obvious when you're in that in a 3d space or
exploring it through a 3d print in a way that you just can't see it as easily if you're just looking at it two-
dimensional image, right? So it's like there's so much to learn. So by exploring it in, virtual reality, or
augmented reality, taking it into a sonification, bringing it into a hologram, whatever means of
producing that product has to suit science. And for us, | think there's just been so much area to explore,
going into those nontraditional spaces of sound of touch. It's just been very exciting, again, to be able to
take a science that that no one can see naturally unaided.
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VANESSA

Right. So like you were saying, it is something that is accessible to people who do have visual
impairments or are blind but also accessible to others who aren't because, we can't see all of those
different, | guess, wavelengths would you say?

KIMBERLY

Yes, exactly. All those different slices of light. And whether you're a visual learner or a sound-based
learner or tactile learner, like all of us learn in different ways. So we have all of these means of knowing
why not use them?

VANESSA
And what has the response been to this kind of work? And what kind of impact have you seen?

KIMBERLY

It's been pretty exciting. | think | was the most taken aback from the sonification project, because we
just sort of did a little experimenting during the pandemic thinking, okay, we'll make this new thing
and we'll work with our communities and we'll share and it'll be fun and then it went viral. And yeah,
we had like millions of listens on NASA SoundCloud on like YouTube on all the social media platforms.
And they're all these news articles. And, | was like what is happening? Like, it's just not something |
expected but is yet such a lovely example of when you take something and make it better for someone,
you are making it better for so many more people, because | think | had never realized that sound can
help people feel emotion. And by feeling emotion, you just are connected to that object in a different
way than you might be through just a visual or through just a touch. And, that's just another way of
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VANESSA

Absolutely. This work is so awesome. I'm feeling so inspired right now. Well, this has been so
wonderful to hear about these projects, all these things you're doing and also your Candyland path. |
love how you described it. So to wrap up, I'd like to ask what advice would you give to the next
generation of STEM professionals?

KIMBERLY

Oh, that's a lovely question. And I'm not sure I'm the best at giving out like forecasting advice, but | can
just say like, for me this idea of universal design, and that approach to that sandbox of data has been so
very worthwhile, like, | really do hope that this can somehow help others see that there are other ways
of knowing, of experiencing, of doing of being whatever, that there are different little candy trails to go
down. And there are other, you know, groups that you can work with. And | think that's just really
important because it's truly about just keeping an open mind and and considering how other people
experience the world around them. And | hope in the future that this will have an impact not only on to
like that output format, but also the actual research side of things like | can very much see a world in
10, 20, maybe 30 years where researchers are literally working in extended reality with sound based
information as part of the research system. And how might that change what we're able to explore, to
understand, to know? If we're all just, you know, using more of our senses, maybe not the sense of
smell or taste, perhaps those might be harder but, you know, making things multimodal so that we can
understand our universe in a whole new way in a whole new light. Yeah, | don't know what could be
better than that?

VANESSA
Absolutely. I love it so much that is so great. Thank you so much for joining me today.

KIMBERLY
Oh, thanks for having me. This was a really fun conversation.

VANESSA
I'm so glad. Um, we're definitely going to include links in the show notes. But how can listeners interact
with, for example, the projects, the work you're doing at Chandra?

KIMBERLY

Sure, they can go to the Chandra website, which is chandra.si.edu, that is chandra.si.edu. And you can
also just use your favorite search engine to look up Chandra and sonification or Chandra, 3d prints or
Chandra visual descriptions, and | think you'll get there pretty easily enough.

VANESSA
Excellent, and how can people get in touch with you?

KIMBERLY

Yeah, | tried to keep an update on my own personal website as to what I'm doing now and then, so you
can find that at kimarcand.com and I have an email form there as well. So feel free to get in touch, I'd
love to be able to incorporate different viewpoints and answer questions whenever | can.

VANESSA
Awesome. Well, we will definitely include that in the show notes. And thanks again for being on the
podcast.
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KIMBERLY
Thanks!

VANESSA

We acknowledge that Best of the WWEST is hosted and produced on the unceded territories of the
xwmaBkwayam (Musqueam), Skwxwua7mesh (Squamish), and Selilwitulh (Tsleil-Waututh) Nations.
Best of the WWEST is also produced on Treaty 6 territory. Best of the WWEST has featured many
guests and has been hosted and produced by people of different lands, countries, and cultures, but we
also acknowledge that we are settlers on this land. We are grateful for the privilege to be working as
visitors on these unceded and ancestral territories of all the Metis, Inuit, First Nations, and Indigenous
people that call this land home. Thank you again for listening.

Outro

If you enjoyed this episode and want to keep up with all the latest news on women in STEM, you can
visit us online at wwest.ca. There, you can subscribe to our bi weekly newsletter, connect with us on
social media, and more. From everyone at Westcoast Women in Engineering, Science and Technology,
thanks for listening.
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