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Speaker 1:
You're listening to Further Together, the ORAU podcast. Join Michael Holtz and his guests for conversations about all things ORAU. They'll talk about ORAU's storied history, our impact on an ever-changing world, our innovative scientific and technical solutions for our customers, and our commitment to the communities where we do business. Welcome to Further Together, the ORAU podcast.

Michael Holtz:
Welcome to Further Together, the ORAU podcast. As ever, it is me, your host, Michael Holtz, from the Communications and Marketing Department at ORAU. And if you're a regular listener to this program, you know that I love talking to scientists about their research and about their science, and today will not be an exception. One of the programs that we manage is the NASA Postdoctoral Fellowship Program, and one of the postdoc fellows, Kelly Whalen, is with me today and I'm really excited to talk to her about her research. So Kelly, welcome to Further Together.

Kelly Whalen:
Hi. Thank you so much for having me. I'm excited to be here.

Michael Holtz:
So glad to have you. Kelly, tell me where you are in your fellowship, when did your fellowship start, and then just kind of in general what your research focuses.

Kelly Whalen:
I am a second-year fellow at Goddard Space Flight Center in Greenbelt, Maryland. And my research mainly focuses on the different processes that are responsible for understanding how galaxies grow and evolve with their central black holes.

Michael Holtz:
Very cool. So I have to say that as a kid, one of my favorite movies growing up was Black Hole. It was, looking back on it, very old and very cheesy, but very fascinating to me, the whole, how did black holes work? And so how did you get to this research focus? And what's important for me, as someone who isn't a scientist, what's important for me to know about black holes?

Kelly Whalen:
So I got into this by kind of jumping around at different astronomy sub-fields since I was an undergrad. When I first started doing research, my undergrad advisor, she did research on galaxies and clusters and how they interact with each other. And so I got to know a lot about the different processes that influences how galaxies evolve. And then as I got into grad school, I joined a research group that primarily focused on black holes. And so I was able to incorporate the experience I've had with understanding how galaxies evolve and start bringing in black holes and thinking about more than just, okay, here are the external things that can affect galaxies. How can the black holes that live inside galaxies also interact with the galaxies? And also how can the galaxies in turn interact with the black holes that they host? So just kind of me exploring different parts of extra-galactic astrophysics and trying to see how they all kind of fit into the puzzle together.
And one thing that's important to know about black holes is that they are a very diverse population in and among themselves. When you think about how a black hole forms, the very canonical picture is usually that you have a massive star that explodes and leaves behind a compact relic, which is a small black hole. So those are referred to as stellar-mass black holes. But the black holes I primarily care about are supermassive black holes. So instead of them being about the mass of a star, they are about a million to a billion times the mass of a typical star. And these exist at the centers of all galaxies, and they actually play a very large role in how a galaxy changes throughout the course of its life. So black holes can exist in a myriad of different types of ways, which is something that I feel like pop culture doesn't do a great job of showing.

Michael Holtz:
Right, right. And it's always like a negative thing, right? A destructive-

Kelly Whalen:
Oh, yeah [inaudible 00:04:42] they're awesome.

Michael Holtz:
A destructive force. Right?

Kelly Whalen:
Yeah.

Michael Holtz:
So I guess, talk a little bit more about that, how a black hole has an impact on... I mean, if every galaxy obviously has one at the center of it, what's the purpose, I guess, of what does the black hole do?

Kelly Whalen:
So the black holes that matter the most for galaxies as a whole are black holes that are actively growing. So every galaxy has a supermassive black hole at the center. The Milky Way does too. Ours is referred to as Sagittarius A*, and the Event Horizon Telescope did a really good job of actually capturing image of that black hole a couple years ago. That black hole is awesome, but it's not actively growing, and so it's not the most exciting black hole to look at.

Michael Holtz:
Gotcha. Okay.

Kelly Whalen:
Yeah. So the black holes that matter the most are usually supermassives that are the same like million to a billion times the mass of a star, but they also have material falling into the black hole. And it turns out that is an incredibly energetic process. When this is happening, when you have a black hole that's growing like this, it's called an active galactic nucleus, and it's called that mainly because this growing black hole can outshine most of the light in the galaxy that it resides in. As the material falls into the black hole, it forms a disk of material around the black hole referred to as an accretion disk, and the material in that disk gets very hot, and so it gives off a lot of light. And these black holes, as they're growing, can also give off very large jets that can protrude into the galaxy and push material out.
And when this is happening, this can actually impact the gas that's living in the galaxy, which is basically the fuel for all star formation that might be going on. So this injection of energy from these growing black holes is referred to as feedback, and feedback is a process that's very important to shaping galaxy populations as a whole. Something else about this too is that when you have feedback from these black holes, since they're ridding the gas from the galaxy and from the regions closest to the black hole, it actually can shut itself down too because it needs that gas to be fueling itself, the same gas that's fueling star formation out in the galaxy too. So it's a give and take between a lot of different factors at play here. It's a very delicate balance between the energy going into the black hole and coming out of it and how that affects fueling.

Michael Holtz:
And so if I'm understanding correctly, contrary to the movies, black holes are very creative forces in a big way.

Kelly Whalen:
Yeah. They can be. They can cause gas to compress as it's being driven out of the galaxy, and that actually might cause stars to form along the areas where the gas is getting pushed into itself because stars form when you have dense cold gas. And so if you have gases being pushed into a denser column, you have a higher likelihood of forming stars. And so you might be able to create there, but at the same time also, the black hole, when you have that type of feedback, since you're getting rid of that fuel, you're also kind of causing a lot of the creation of new things to stop in the galaxy too. So it depends on which one's happening more. So yeah, it's creative, destructive. It's all... Yeah.

Michael Holtz:
Gotcha. It's all give and take.

Kelly Whalen:
Yeah, these are called negative and positive feedback from black holes, and so that's something that goes on in the galaxy.

Michael Holtz:
Very cool. I now understand much better than I did. So Kelly, what was your trajectory to get to the NASA Postdoctoral Fellowship Program?

Kelly Whalen:
My trajectory to getting here started when, I'm going to say undergrad. In reality, I've been a nerd my whole life, and I've loved science and I've loved astronomy since I was a little kid. And if you were to ask me when I was in elementary school, I would've 100% said I wanted to be an astronomer and an astronaut. And so this has been a love of mine for as long as I can remember. But yeah, I liked science a lot. In high school I fell in love with chemistry and physics, and decided to study physics in undergrad. But I'd say the real process for getting into this started when I was an undergraduate. I had a professor my first year invite me into a research group, and so I said yes and got involved with that work early on, and realized that doing research and understanding all the different physics that went into shaping how galaxies form was really cool, and I really loved doing it.
And so I did that research for four years through undergrad and realized I wanted to go to grad school. So then when I graduated, I applied for PhD programs and I ended up going to Dartmouth College in New Hampshire, and joined a research group studying black holes and loved that. And when my time came to graduate, I applied for a bunch of postdoctoral positions, and I was fortunate enough to get offered a job at NASA, and that was a dream come true, and I joined a lovely research group with Dr. Kim Weaver and her group of other people studying black holes and how they can impact each other and how they grow. It's been really rewarding. It's been awesome.

Michael Holtz:
Awesome. And I'm already hearing networking, collaboration, all of the things that are really important to helping propel your career.

Kelly Whalen:
I've had some really great mentors throughout the years, and I really feel fortunate for all of the doors that they've opened for me and all of the amazing people I've been able to work with, from having good mentors. So I feel like that's definitely a big part of it.

Michael Holtz:
Yeah, yeah. And as you said, you're joining a team where there are other people who are studying black holes. And from my conversations with other NPP fellows, you have this specific niche, right? You are the specialist, you're the world expert in your niche of black holes, but you're working with other people who have other aspects of black holes that they're focused on, but you're working together at the same time.

Kelly Whalen:
Yeah. I've always been a person studying galaxies in the black hole group, so I've had a really interesting perspective on how some of the things that fuel black holes can also fuel really intense rapid star formation at centers of galaxies, and trying to understand how those types of extreme environments can interact with growing black holes and how they can both have kind of a cooperative effect in shaping their host galaxies.

Michael Holtz:
Very cool.

Kelly Whalen:
Yeah.

Michael Holtz:
Have there been, Kelly, significant obstacles that you've had to overcome to get to where you are?

Kelly Whalen:
Definitely. Every single step of being in academia, like every single time it's time to take the next step into the next job, it's very competitive. It's very hard. You can apply to tens of places for graduate school and then for postdocs, and you'll get rejected at a lot of them, and so that's hard. Also, just physics is hard. Taking upper level math as an undergraduate, that was probably some of the first times I was really like, "Oh, wow, this is really rough. This is hard. Do I actually have it together enough to be able to do this?"

Michael Holtz:
What am I doing here?

Kelly Whalen:
Exactly. It's like, "Oh, no." And yeah, the first time I did a grad school application cycle too, it was very humbling. I applied to 15 schools, I got into 2 of them. I got wait-listed at a couple other ones. And it's just like, oh, wow, there's a lot of people trying to do this, and a lot of people who are really qualified and who are really bright. And it's just trying to make yourself stand out in a crowd of a lot of people who are just as qualified as you are, and so that just gets harder and harder every step.
So that's probably been one of the biggest hurdles is just making sure that you know how to present your research and what you can bring to the table in a way that seems compelling and that you can stand out amongst a crowd of absolutely brilliant people. It's so intimidating every single time I see the numbers of people who are applying for these big fellowships or other types of jobs, or even just for putting in abstracts at conferences. There are people doing amazing work, and it's just hard. There are a lot of brilliant people out there, and trying to be able to make it to the next step is something that's always going to be a challenge.

Michael Holtz:
Is there a sense of imposter syndrome? Like, "I don't belong here"?

Kelly Whalen:
Oh, big time. It's funny. Going to conferences is simultaneously one of the most reassuring and imposter syndrome-inducing experiences. In one way I go, "Oh, this is great. I'm surrounded by people in the community. I'm so energized by the science that I'm doing," and then after hearing five talks, I'm like, "Oh, wow. These people are really good. These people have really good ideas."

Michael Holtz:
My presentation's going to suck.

Kelly Whalen:
Yeah. Oh, no. I'm looking over my slides. I'm like, "Do I want to change this?" I'm going up in like five people, but... No. Yeah. Imposter syndrome definitely creeps in. And it's definitely just working towards silencing that voice when it's like, "Oh, maybe you're not good enough," just trying to drown that out and being like, "Well, I enjoy what I do. I am just going to keep on doing it for as long as I can."

Michael Holtz:
And someone's paying me to do it.

Kelly Whalen:
I feel so lucky. It's like I get to go to work every day and study stuff that I have been interested in since I was a little kid, and I'm getting paid for it. It's a dream come true. It's great.

Michael Holtz:
How cool is that, right?

Kelly Whalen:
Yeah.

Michael Holtz:
And that has to be empowering. On the other side of that imposter syndrome coin is the empowerment of, "Well, NASA thinks I'm good enough."

Kelly Whalen:
Yeah, it is. I'm like, "Okay, yeah. I've made it this far." It's like, I've been able to do this. My friends and I all, when we were in grad school applying for jobs, when we all finally accepted job offers for postdocs, we were all in the office joking around like, "We're going pro, we're doing it."

Michael Holtz:
What's happening?

Kelly Whalen:
It was like, "We're all going pro." And it surrounded me because this is awesome. And so, yeah, I think about that a lot. I'm like, "Oh, cool. I've made it this far. I have shown that I can do this and that I belong here." And just reminding myself that daily, like, "Okay, yes, I can do this. I'm here."

Michael Holtz:
I love it.

Kelly Whalen:
I can do research.

Michael Holtz:
We need a national signing day for scientists. Right?

Kelly Whalen:
Seriously, that would be awesome.

Michael Holtz:
We can do it for sports. Right?

Kelly Whalen:
It'd be so cool. Like have everyone just announce it. Oh, it'd be awesome.

Michael Holtz:
Right? Exactly. Kelly's going to Dartmouth. And now she's at NASA. I dig that. I dig it. For a scientist who may be following in your footsteps, someone who's young, someone who's looking at Kelly and saying, "I want to do what she does," what advice would you give to that person?

Kelly Whalen:
Kind of along the same lines of quieting the imposter syndrome is just working hard and knowing that you belong. Just remind yourself that constantly, that when things get hard... The first couple classes in college that was like, "Oh, this is a big step up in difficulty from what I've experienced before." Just being able to work hard and push through that is probably one of the biggest things. Also, something that I've gotten much more comfortable with as I've progressed in this is being more comfortable with not knowing a lot of things and not being too proud to ask questions.
I remember in early grad school when I made the transition of being like, "Oh, I can just ask. If I don't understand something, I should just ask the question because then I would understand it. I'll get an answer. I'll get help from my advisor. I'll get help from other grad students here." Just because you don't know something doesn't mean that that's a problem. It just means that you haven't been exposed to it before, and why would you have? You learn by doing, and you learn by asking questions, and so getting to that point was something that took a while for me, but as soon as I'm like, "Oh, cool. I don't understand something, let me ask about it."

Michael Holtz:
And there's no shame. Right?

Kelly Whalen:
Yeah. It's incredibly freeing.

Michael Holtz:
Yeah. Cool. Last question for you, Kelly. What brings you joy?

Kelly Whalen:
Ooh, that's a great question. Are you talking about in a professional sense, a life sense? All of it?

Michael Holtz:
Either or both, or all of the above, yeah.

Kelly Whalen:
I'm a pretty extroverted person. I really love being around people and talking to other people. One thing, so I'm going to say this isn't all around sense, but I'm going to frame it in the context of work. I love hearing my scientist people. I love being able to engage with people who are interested in astronomy, who just want to talk about all the cool things that they have read from a pop science article and had questions about it. It's just a rewarding thing. It helps remind me why I love what I do, a little bit. It's like, daily I can get wrapped up in the weeds of just like, "Oh, I'm writing my little code to simulate this type of galaxy interaction," and talking to someone else, I'm like, "Oh, wait, okay. Yeah. This is why I think this is really cool." And just in general, just talking to people and just being able to share ideas and exchange experiences in life. That's just something that is absolutely wonderful, and I think it's an amazing part of being human.

Michael Holtz:
Awesome. I like that answer a lot, too.

Kelly Whalen:
Well, thank you.

Michael Holtz:
Kelly Whalen, thank you so much for spending this time with me. I really appreciate it and have enjoyed getting to know you, and hope that toward the end of your fellowship, maybe we can come back together and talk more about what you've learned and what you know, and see what happens next.

Kelly Whalen:
Awesome. Thank you.

Michael Holtz:
Thank you so much.

Speaker 1:
Thank you for listening to Further Together, the ORAU podcast. To learn more about any of the topics discussed by our experts, visit www.orau.org. You can also find us on Facebook, Twitter, and LinkedIn at ORAU, and on Instagram @orauogether. If you like Further Together, the ORAU podcast, we would appreciate you giving us a review on your favorite podcast platform. Your reviews will help more people find the podcast.




