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Gabriel Grell:	The field of plasma physics has a lot of real world applications such as nuclear fusion, which is potentially world changing, X-ray imaging for medical devices like the MRI, and laser systems for defense. So there are a lot of applicable ways and potential avenues that kind of rely on improving our understanding of plasma, including in astrophysics.
Bryan Campbell:	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 story 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.
	Welcome to Further Together, the ORAU podcast. I'm Bryan Campbell from the Communications and Marketing Department at ORAU, and we love talking about NASA at ORAU. And today I'm very pleased to welcome Gabriel Grell, a NASA Postdoctoral Program Fellow, to the show.
	Gabe, how are you today?
Gabriel Grell:	I'm good, Bryan. It's a pleasure to be here.
Bryan Campbell:	And I understand that you are part of an event that's going on right now. How has that been going for you, this fellows gathering?
Gabriel Grell:	Yeah, it's the NPP, so NASA Postdoctoral Program Virtual Symposium. So it's just a chance for all the postdocs across the centers to kind of showcase the research that they're involved in currently. So I started my NPP in September of last year. So at that point, I was kind of coming off my PhD, so I didn't have much to present at that point. But now this is my first opportunity to both see what's ongoing in the field and also to present my own research. So I'm happy to be a part of it.
Bryan Campbell:	Very cool. So you've a full year under your belt now, a year and a couple of months. So tell me a bit about how you got into the NPP program. Tell me a little bit about your background and who you are, and how you and NASA came together.
Gabriel Grell:	Sure. So I'd say I started my full journey in astronomy and astrophysics back in high school, actually. I knew I always wanted to be in STEM being kind of a math and a science geek from the start. So I took an interest in astronomy during high school and I applied to a summer internship at the Space Telescope Science Institute in Baltimore, which is where I grew up. And that was truly the kind of match that ignited my interest in the field. So I then majored in astrophysics and physics at Harvard University for my undergrad.
	Then proceeded to pursue my PhD at the University of Maryland College Park. And there I was able to collaborate with scientists at NASA Goddard through a co-op program called CRESST, CRESST II officially, which allows grad students to do their dissertation research as an RA at Goddard. So I conducted my research under Code 662 at NASA Goddard under the X-ray Astrophysics Laboratory. Finished my PhD last year and then succeeded in getting an NPP offer to continue in the same group as a postdoc. So that's how I got to where I am today.
Bryan Campbell:	And that's very cool that you're very close to home, even though you're at a level that you probably couldn't have imagined when you were very first interested, but it's just a few miles down the road from where you grew up.
Gabriel Grell:	Exactly. And it's the best of both worlds. Getting to do my dream job and also not too far from the family.
Bryan Campbell:	Very cool. So what right now is your research focus? What kind of things do you spend your time and energy on these days?
Gabriel Grell:	Yeah. So I'm doing astrophysics research with a focus on high energy astrophysics. So to zoom in a little more, I focus on the X-ray waveband of the electromagnetic spectrum. So this involves when zooming back out to astrophysics, this involves observing some of the most powerful objects in the universe. So massive stars, stars like 10 to 20 times bigger than the sun, black holes, galaxies, supernova, which all emit very strong radiation in the form of X-rays.
	So when you hear X-ray, you likely think of the medical scans in the doctor's office where a machine sends radiation through your body and a camera will create images on the other side of your bones. So it's a very similar process applying that to space where an object will emit very powerful X-ray light in the form of photons, and then we detect them with satellites in space as the photons reach us. So my research at the very top is analyzing the data that we receive from these satellites, specifically their spectral signature. And using that signature, we can then kind of deduce the atomic makeup and physical properties of those objects.
Bryan Campbell:	Very cool. So what would you say... How would you answer the question, why this research is important?
Gabriel Grell:	Yeah. So I think that's kind of a twofold question. A, why is it important in the field and context of astrophysics, and why it's important in general? So I'll answer it in two ways. So for my specific research, the end goal is the better that we can improve how much we can take in from space, how much we can improve our modeling and accuracy, the better that we can understand exactly what we're seeing from space. It's specifically these high energy objects, which are some of the most extreme environments in the entire universe.
	So in my day-to-day, the kind of X-ray astrophysics pipeline that I would call it is using both theoretical models, which is kind of like using the atomic physics equations at our disposal, as well as experimental measurements from experiments that we do in the laboratory. To then use those two in conjunction to better understand what we're seeing from space. So the better that we can improve our models and accuracy of our measurements, the better that we can understand the physical properties of the astrophysical objects.
Bryan Campbell:	Very cool. Go ahead.
Gabriel Grell:	Yeah. So in the context of the experimental measurements, we make use of devices that produce plasma states, which is the hottest state of matter beyond gas, where basically you're just left with a soup of high energy particles, electrons, and ions. So we're able to use devices called electron beam ion traps in order to replicate that plasma state with controlled conditions in order to basically replicate what's going on in space. So as my advisor would put it, we are harnessing the power of the stars to understand them better. Which therein lies the importance of doing this research in order to further our understanding of this.
	And for the second part, which is like, why is this important in general? The field of plasma physics has a lot of real world applications, such as nuclear fusion, which is potentially world changing, X-ray imaging for medical devices like the MRI, and like laser systems for defense. So there are a lot of applicable ways and potential avenues that kind of rely on improving our understanding of plasma, including in astrophysics.
Bryan Campbell:	So handling plasma sounds like kind of dangerous business. You must have some really incredible equipment that you have access to be using and be a part of a team that uses to study that kind of material.
Gabriel Grell:	Yes, absolutely. I remember it must have been the first or second week that I started at Goddard back in 2019. One of the more senior people in my group was like, "Be careful in this laboratory or else you'll be the one standing in front of Congress explaining why you broke a million dollar equipment."
Bryan Campbell:	Very funny. So going back to the beginning, you touched on being interested in astronomy from a very early age. What was the kind of tipping point where you decided this is not just something I'm interested in, and this is something I want to do for my career. This is my calling.
Gabriel Grell:	Yeah. I think where I kind of found the passion in it is in just the sheer unknown in the field. Just the fact that we know so little about what's going on in the universe and the underlying physics that explains what is out there in the universe. Questions like, is there extraterrestrial life out there and is it intelligent? What is dark matter and dark energy? How were galaxies formed and how do the earliest galaxies compare to the galaxies of now? These kind of questions very much piqued my interest. And then that kind of abstract dream of pursuing this became more concrete when I was able to get the internship back in high school. And I kind of just have ridden that wave ever since.
	And I remember that when I got to college and people would ask me, "Astrophysics is interesting, but what are you going to do with that degree?" This is kind of like a road less traveled, so to speak. So it really is, I find it empowering that me, as well as my colleagues are here because we find this science fascinating and we want to continue furthering the field and further understanding what we see in the universe. And I think there's real beauty in that.
Bryan Campbell:	Very cool. So as you think about the fact that you've gone through so many different kinds of academic settings and you've got a very impressive academic resume, how does the NPP program compare? And what has it offered you that's exciting and different in this last year that you've been part of the NPP program?
Gabriel Grell:	Sure. I think I'd say I have a twofold answer for that. A, it's kind of the most level of independence that I've gotten thus far in my career as a postdoctoral researcher. I felt like I've progressively gotten my hand held less and less as I progress through the field, compared to being an undergraduate research, then a graduate student researcher. So it's kind of a sense of independence, where I'm trying to now think of my own questions to pursue for research. So it's both a-
Bryan Campbell:	Little bit of excitement, a little bit of fear? And then also-
Gabriel Grell:	Yeah, thanks for putting that. Yeah. It's a level of excitement, but also a little bit of nervousness like, okay, okay. But it's comforting in that I'm still in the same group with... My thesis advisor is still somebody that I very much collaborate with. So it's comforting to have the people that kind of watched over my growth still there, even though I've now reached this new level of independence when it comes to research.
Bryan Campbell:	Well, that's always an important part of the whole process of growing in science the way we've learned from so many of the participants we've talked to over the years, the mentoring aspect. Both the chance for you to grow under the leadership of mentors, and then the chance to pay it forward as a mentor to some younger researchers. Who are some of the important people that have mentored you along the way, and what kind of difference have they made for you?
Gabriel Grell:	Definitely. I could say all the way back to undergrad, some of my mentors who kind of brought me up into the field more, and getting me more involved in what kind of goes into day-to-day activities when it comes to X-ray astrophysics. So kind of bringing me into the lab, getting accustomed to some of the hands-on work that goes on there. And also I can thank those advisors for also convincing me to go to grad school in the first place, because I remember being very on the fence about it.
	And then when I got to grad school, I'm very much thankful for my PhD advisor, both at the University of Maryland and my research advisor at NASA Goddard. Who kind of made me, I could say what I'm most thankful for from both of them is they ensured that I was... They cared more about my growth, both as a scientist and as a person. So having those advisors who actually cared for my wellbeing and being there for me constantly was very much a blessing.
Bryan Campbell:	Very, very cool. And do you have opportunities in your current role to be a mentor to some of the younger researchers out there? And how much is that an important part of what you do?
Gabriel Grell:	Not currently. I'd say I'm still the youngest in my specific research group, still to this day, but it's something that I'm very much looking forward to in hopefully the near future.
Bryan Campbell:	So if you have a chance, not even in a formal mentoring role, but if you had a chance to meet some younger students who were contemplating a life in STEM, a life as a scientist, what kind of advice would you give them, both generally and specifically to help learn from some of the things you've learned the hard way and maybe get some insight that you wish you'd had at their same age?
Gabriel Grell:	Yeah. I'd say the two things that come to mind are to start research early, and to find a helpful mentor. So when it comes to finding research, if you go to, like I'm assuming if you're an undergrad, if you go to the STEM department website at your college, I'm sure you'll find exactly the kind of research that the professors and faculty are doing. And a lot of them, if not all of them, are always looking for undergraduates to help them out. So it's simple as just sending an email saying, "Hey, this is super interesting. I'm contemplating a potential path in this kind of research area. So would you be free to set up a meeting for me to potentially be able to collaborate?"
	So I'd say that, and also getting your name out there, kind of like building connections, going to conferences and talks just to broaden your research horizons and just seeing what's out there and what really piques your interest, I'd say is the first core of that. And then second, what I kind of alluded to with my personal experience with mentors is to find a mentor who is kind of living the path that you envision, and also is someone who cares about your growth as a scientist and a researcher. So you want someone who cares more about your growth instead of somebody who kind of just wants a lackey to work for them.
Bryan Campbell:	Right, right.
Gabriel Grell:	Yeah.
Bryan Campbell:	Well, as you're now one year into the program, what's kind of your five-year plan and your longer term plan? Where do you see things going maybe that you didn't even imagine a few years ago? Where do you think you're headed next from here?
Gabriel Grell:	Yeah. I'd say I can definitely say that I want to continue in the field in this specific avenue of X-ray astrophysics. Throughout my research experiences, getting to collaborate with groups all around the world, I realized that not just NASA Goddard, but some of the different facilities around the world, like the Max Planck Institute for Nuclear Physics in Germany, ISAS, which is a branch of JAXA, the Japanese Exploration Agency in Japan. A lot of them are doing very similar work to what we're doing, what my group is doing here at Goddard.
	So in terms of a five-year plan, I definitely see myself continuing in this kind of research, whether I remain at Goddard, which would be ideal, of course, this is my home and I'm very comfortable here. But I would also jump at the opportunity... Well, maybe not jump, but be very open to the possibility of branching out into some of the different facilities that are out there worldwide.
Bryan Campbell:	Very cool. And I know it's not a huge community of people who are even in the realm of consideration of pursuing a career in your niche. But for those who are maybe a step or two behind and they're considering the NASA Postdoctoral Program, what would you say about your recommendation for the program itself?
Gabriel Grell:	Yeah, I'd say that the NPP is very much... Compared to other postdoc... So assuming I'm speaking now to grad students who are about to graduate and-
Bryan Campbell:	Yes.
Gabriel Grell:	... looking for the next step.
Bryan Campbell:	Right.
Gabriel Grell:	I'd say that the NPP is advantageous in that you have a plethora of research opportunities, not just at Goddard, but across the NASA centers and across different facilities around the country. So when I was looking for job opportunities, and specifically postdoctoral opportunities, there were a lot of postings of different NASA advisors looking for postdocs for a very large amount of projects. So I would say just from the sheer amount of opportunities and the wealth of knowledge of all of the researchers and scientists at NASA, I think gives the NPP... I would put that above most of the other opportunities for astronomy or physics postdoc than most.
Bryan Campbell:	Very cool. And thinking back to something you said earlier about the practical applications of the research that you've been doing, which of those kind of things is most appealing to you and kind of shapes how you think about your future?
Gabriel Grell:	Yeah, I think the two that come to mind again are the prospects of something like nuclear fusion, which though we're kind of a ways away is just the sheer potential of a field like that. Where if we're able to construct devices that are able to produce that level of energy in not just a way that is very efficient, but also very clean, it's potentially world changing. And also the potential applications for medical diagnostics. So again, though the applications when it comes to X-ray astrophysics aren't immediately apparent, you never know what they could potentially be applicable for.
	So the example I give is the MRI, which was invented for measuring the magnetic properties of the nucleus. And now look, it's one of the most pivotal medical instruments ever created. So I think just knowing that there's potential like that to potentially shift not just astronomy and astrophysics, but also fields outside of it, is something that I think is amazing.
Bryan Campbell:	Very cool. Well, I wish you all the best and I really appreciate your time. I know you're a busy person. I know you've got a lot going on, especially this week, but I really thank you for giving us a few minutes and wish you all the best with your research and with your continuing in the NPP. And we will look forward to seeing what kind of exciting advances you and your team come up with in the next few years.
Gabriel Grell:	Awesome. Thank you so much, Bryan. This has been a pleasure to be here.
Bryan Campbell:	All right. Thank you so much.
Gabriel Grell:	Thank you.
Bryan Campbell:	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, @ORAU, and on Instagram @ORAUTogether. 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.
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