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Alka Rani:
So everyone say that all planetary bodies are forming with the same material. Then how the evolution of the different planetary bodies? Especially the terrestrial planetary body, just like Earth. What we see is we have a plate tectonic activities, and we have active volcanoes, but we don't have that right now on Mars. So what makes that difference, which is very different from Earth?

Speaker 2:
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. If you've listened to this show, you know that I love talking to scientists about their research and about the work that they're doing, and we manage a program for NASA called the NASA Postdoctoral Fellowship Program. And I have the opportunity today to talk to one of the great NASA Postdoctoral Fellows, Alka Rani. Welcome to Further Together. I'm so glad you're here.

Alka Rani:
Thank you, Michael. It's a pleasure to be here.

Michael Holtz:
So Alka, tell me a little bit about who you are, where you're from, the work that you're doing, the research that you're doing, excuse me, at NASA, and where are you in your fellowship?

Alka Rani:
Okay, yeah. So I can say that my name is Alka Rani and I'm a planetary scientist by profession. And I am basically from India. I completed my PhD there in India from Physical Research Laboratory in 2022. And after completing my PhD, I applied for the NASA Postdoctoral Program. And that's a great opportunity just after being in other country and getting into the NASA NPP program. And I really, really appreciate that. It's open for worldwide community. It's not limited to the nations that it belongs to. So yeah, and my research I can say that is understanding the planetary interiors and the evolutionary history.

Michael Holtz:
Oh, that's exciting. So basically how the planets have evolved over time.

Alka Rani:
Mm-hmm.

Michael Holtz:
Really exciting. Because we know that about earth, right? We don't necessarily know that about other planets.

Alka Rani:
Yeah. So yeah, I can say that I mostly work on, it's a kind of evolutionary history from the morphology then geochemistry. And right now in my NPP project I'm doing the petrological modeling and integrating that geochemistry with the geophysical inside datasets from Mars. And I also work on moon, the hazard characterization of Chandrayaan-3 that I was in the physical research laboratory during my PhD too.

Michael Holtz:
Okay. So where are you in your fellowship?

Alka Rani:
Okay, so I completed-

Michael Holtz:
Basically, when did you start?

Alka Rani:
I started last year, September 2024.

Michael Holtz:
Okay.

Alka Rani:
2023, sorry. So it's almost one year, two months I can say.

Michael Holtz:
And I guess, have you always been interested in science? Is that something that you grew up wanting to pursue? Is it something that you discovered in school? How does that work for you?

Alka Rani:
Yeah. Initially I can say during my school, I was coming from India and we don't have a great opportunity because there was no networking and YouTubes that right now we can access everything. Where are you sitting, doesn't matter. But at that time in school, like 2007 or 8, I was seeing Dr. Kalpana Chawla, she's Indian origin. And the mishappening happened with her that she's returning back to India and she lost her life during that mission. And that was the news and that motivates me too and guided me towards planetary and mission design concepts and all how it goes. So I started looking for that.
And it's a slow and steady race I can say, because it started with a long-term PhD. It's taking five years of your career and after that you're pursuing to the post-op positions. So it's not a one-day motivation. It's the long-term goal I can say that motivates me and I'm here based on that motivation.

Michael Holtz:
Awesome. Alka, what can our understanding of planetary evolution help us know about Mars, about the moon, about other planets in our solar system and elsewhere?

Alka Rani:
So there are different categories people work, like how the solar system itself work. During the initial formation of sun, our planetary body and how they evolve after the accretionary heat and all stuff. And I started working on when the planet is already formed, then how it is evolving after that, after 4.56 billion years ago.
So everyone say that all planetary body is forming with the same material. Then how the evolution of the different planetary body? Especially the terrestrial planetary body, just like Earth. What we see is we have plate tectonic activities and we have active volcanoes, but we don't have that right now on Mars. So what makes that difference, which is very different from Earth? Mars, Moon is like a part of Earth you can say. But I can say the terrestrial planets, Venus, especially in the Mars, and if you see, their evolutionary history and their ongoing processes are completely different. So that makes me want, I want to understand how these evolved after the formation of these processes.

Michael Holtz:
Gotcha. And does that information... I mean, I know NASA's got Artemis on the table. Does the information that you're learning help with our understanding of what we may be able to do, where Mars has been basically, so that when we get there we understand the planet that we're walking on?

Alka Rani:
Yeah, Artemis is a great opportunity in terms of how we can sustain there. And there is ongoing missions like Moon to Mars, how we can go from Moon to Mars. And if we are going to these planetary bodies, because we know that on Moon we don't have atmosphere, but on Mars we have a thin atmosphere. And compared to earth where we are living, we can walk outside very easily and there is no effect of direct cosmic rays and galactic rays that can affect our human body.
But we don't have that scenario on other planetary bodies. To make that sustainable. We need to understand how this evolution happens over the time and what precaution we need to take care of when we are sending human to other planetary bodies. So yeah.

Michael Holtz:
Gotcha. So I know that science, particularly at NASA, doesn't happen in a vacuum. It's very collaborative. Talk about that process in terms of the research that you're doing and how important collaboration is.

Alka Rani:
So I'm working mostly on the science and data analysis type. And right now I can say that I'm not directly involved into Artemis III, firstly, and how the vacuum chamber and all works. But yeah, I work on the available datasets and how the interior heatflows happen during the 4.56 billion years ago, after, how it is evolving. I'm doing the remote-sensing data, geochemical datasets, I'm using that. I'm modeling that to infer about what could be the pressure temperature conditions at different timescales. So that's the kind of work I'm doing. It's more towards the data analysis, not the experimental and vacuum chamber and all.

Michael Holtz:
I got you. Okay. Let's see, where do I want to go? Speaking for yourself, what elements of working in science have you found to be most empowering for you?

Alka Rani:
So if I understand you correctly, what motivates me into the science? What interesting topic that I have gone through during my PhD and postdoc? Yes. So as I said, I work in very different environments, because I'm not a hardcore geochemist. I'm a trained geochemist, I can say. My Master's is in the geophysics. So there was a one gap. I feel, when I started my PhD, I want to do the planetary geophysics, but I feel like there was an ongoing mission inside that was scheduled in 2018.
Apollo missions was there, but there was no significant guidance for me that can help me to pursue my PhD. So I switched into the remote-sensing geophysical and geochemical analysis. And I find it interesting because at the end, I'm using the insight mission, integrating the geochemistry with the geophysics and doing the petrological modeling to constrain the interior structures of mass. So I'm on the way, not the straight way, I'm going other way around.
So geochemically, I'm using gamma ray spectrometric datasets of volcanism, because volcanism is one of the process which leads the magma from the interior to the surface. And the composition of the magma will depend on what temperature, pressure, heat flow, and the degree of partial melt happened during that time of formations. And that is giving a direct sample from inside to the surface, and the geochemistry we have seen from the gamma ray spectroscopic datasets is completely different from one reason to other reason. So it shows how this differentiation of magma happens over time, and that we look for. And using those surface compositions, we are doing the petrological modeling and integrating with the geophysical data sets now.

Michael Holtz:
Awesome. It sounds really interesting and fascinating work, and you definitely seem to have a passion for the work that you're doing. For scientists who may be following in your footsteps, what advice might you give to someone who's following you?

Alka Rani:
So right now I can say if you see the NASA Decadal Survey, it's almost 10 years and it's showing the astrobiological aspect, and they were looking for the life on the, especially for Mars, conditions. But I will say that it's equally important to get and understand the previous history as well, which can infer about the sustainability of the astrobiological aspect that we are looking for. So I'd definitely say we should get a written sample, which is primary rock compositions along with what we have, the secondary or sedimentary rocks that we are getting from Jezero Crater in coming years.

Michael Holtz:
Yeah, gotcha. Alka, you're in India. What's your trajectory to getting to NASA? What was that path like?

Alka Rani:
So I would say for early career, because I came here, I have a collaboration at Louisiana State University and I came here as a short-term research scholar in 2022. But unfortunately when I landed here, in Covid, the next day everything closed and I stuck-

Michael Holtz:
Of course.

Alka Rani:
... [inaudible 00:13:53] in LSU. But it was fruitful I can say, because fortunately I have a remote-sensing data analysis type of work, not the lab studies. So I use that as opportunity to work, sitting alone, and I really enjoy that, being alone and working on my projects. And after that, I got contact with my present work, that I was doing in the PhD, with my present advisor Heidi Haviland at Marshall. And she was looking for that type of petrological modeling and integrating the geophysics because she's from the geophysics background and I'm kind of a geochemistry background. And there was the connection.
I wrote her, "I'm interested to apply for NPP," and she's like, "Okay, you write a proposal." And I did that and fortunately I get that. So if you have a connection, try to connect with the people, call them or email them. And out of 10 or 20, you can get one or two replies, so that might be opportunities for you to contact with people, discuss your idea. And if they like, then they will definitely help you to get the direction or they might be a project that might interest you as well. So yeah.

Michael Holtz:
Awesome. So I'm hearing networking is really important.

Alka Rani:
Yes, yeah. I can say [inaudible 00:15:27]

Michael Holtz:
Reaching out. Awesome. Reaching out to other people is really important. Awesome. Last question for you, Alka. What brings you joy?

Alka Rani:
You said joy. Other than the science?

Michael Holtz:
Yeah. Well, it can be science, it can be in life outside of your research. Or both.

Alka Rani:
So yeah. I can say science, science is like a roller coaster sometimes because it's one day you are very happy, you are getting a good results, what you are trying. And other is like you are not in a good way. But yeah, the one day that you are waiting for, the results, is a motivation to work for you. And rest is being in the present life and enjoy where you are. Don't think about the past and future. So that make me enjoy and I love cooking, the Indian cooking food.

Michael Holtz:
Nice.

Alka Rani:
So yeah, whenever I feel like cooking and not like to do work, on the weekends especially, I try some cuisines like Indian cuisines and sweets.

Michael Holtz:
Nice. I love it. All right, well Alka Rani, thank you so much for spending this time with me. It's been a pleasure spending a few minutes getting to know you, and I look forward to maybe catching up with you when your fellowship is over to see what you've learned, what impact, and where you go from here, where you hope to be when your fellowship ends.

Alka Rani:
Sure, sure.

Michael Holtz:
Thank you so much.

Speaker 2:
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 at ORAU Together.
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