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Stela Silva:
We want to let the scientists do the science that is fun and let the computer do what's not fun. So sorting out, I feel like that's the goal of neural networks. Sort out the data for us and let us do what we love, which is science.

Brian 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'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.
Welcome to Further Together, the ORAU podcast. My name is Brian Campbell and I'll be guest hosting today, filling in for the usual host, Michael Holtz. Michael and I work together in the ORAU Communications and Marketing Department and I'm very honored to have a chance to be behind the microphone today.
So one of the really great programs that ORAU manages is the NASA Postdoctoral Program, which we also call NPP. And today we're very excited to welcome one of the current class of NPP fellows to the podcast, and that's Stela Silva. And Stela is an NPP fellow at the Goddard Space Flight Center in Maryland. And Stela, I just want to say welcome to the podcast. It's great to have you here and it's great to have this chance to meet you.

Stela Silva:
So hi, Brian. Hi, everyone. Really nice to be here. Thank you for the opportunity.

Brian Campbell:
Well, tell us, just to get started, a little bit about yourself. What's your background, who are you, and what's your current role with the NPP program?

Stela Silva:
Yeah, sure. So I'm originally from Brazil. I grew up there. I did my undergrad in Universidade Federal de Minas Gerais, which is one of the big universities in Brazil. And I came to the US to do my master and PhD. And after I applied for, I mean during the end of my PhD, I applied for the NPP. I learned about NPP when I was doing my grad school and how prestigious it was. A lot of people that I would talk to that were very enthusiastic about science, they were NPP fellows. So that's how I got to know the program. So slowly it starts to build up on me that I also wanted to be an NPP.
I am a physicist, but I did more like astrophysics, [inaudible 00:02:47] physics. I work with exoplanet detections, and very more specific, I did a bit of transiting, but I work very much with gravitational microlensing, which is, I can explain later about it, but just giving a few names. And I also work with machine learning. So my NPP project is with machine learning and microlensing. So I'm training neural networks to detect signatures of exoplanets and exoplanets that are detected via gravitational microlensing, which the physical phenomenon that happens when we have, for example, we're observing a star and then another star with a planet passes in front of it. So we can detect because of the gravity of this object in the middle, in between the observer and the observed star.
So the technical gravitational microlensing is based in general relativity that expects that any object with mass has a gravitational field and that will determine how the path of the light, let's put it like this, so it can bend the path of the light if we have a mass there. So when we are observing a star, if we have an object in between that it's well aligned, the mass of the object in between perturbs the path of light and creates effect as if it's a lens, like an optical lens. So it can magnify the brightness of the background star.
So the way it magnifies the brightness tell us what is the object. So it can tell us if it was a star on a planet or if it was a black hole or something like this. So all of this is called the gravitational microlensing phenomenon.
So we use this phenomenon to try to find new planets, and this phenomenon is really rare. We only, the chances of finding is like one in a million when you're looking to a random star. So we observe millions of stars at the same time so you can finally detect them, but then we have to go through all those [inaudible 00:05:25]. That's why we are using neural networks, which is a type of AI, to look for this data for us and try to mine through this data and find whatever is interesting for us to study.
Sorry, long story. You asked me to talk about me and I end up talking about my research. I guess all the research is we feel so connected to ours, to our work that we talk about it.

Brian Campbell:
That's very cool that you're so passionate about it and it just flows right out of you. You can't talk about yourself without talking about your work and how exciting you find it. If you think about your days growing up in Brazil, did you ever foresee that you would be in this type of role in this stage of your career, or did you have an interest in science early on or is that something you came to as you were going through your academics as a younger person?

Stela Silva:
Yeah, so it's very interesting because I always saw NASA as something so far away. I think a lot of people in the US see it as far away, but I think if you're from another country it becomes even a very distant idea. I always loved science. I was really good in science classes. I was really passionate about knowing how things work and what's the origin of things.
My grandpa also loved stars, so he would tell me the constellations. Fun fact, the constellations are upside down in Brazil. We see the sky upside down and we see also different constellations. We have common constellations, but the extreme, we don't see the extreme north as you guys don't see the extreme south. So I always learn about the sky with my grandpa, I always loved science classes and I was really good at mathematics, so I knew I wanted to do something related to that. But as a kid, I wouldn't imagine I would be one day doing a postdoc at NASA. I think that I feel honored to be doing that, but it was so distant that I never even thought it would be possible for me. I think it got more concrete when I was really doing my PhD. But before that, it was just following the idea.

Brian Campbell:
And I'm a little curious, too, you said that you learned about the program from some past fellows or other fellows. Who were some of those people that you had a chance to meet and get to know who led you in the direction of the NASA program?

Stela Silva:
So one of the fellows, he was even in my panel when I defended my PhD, it's Clément [inaudible 00:08:22]. He's now a professor in Sorbonne University in Paris, France. He's French. So he was doing his postdoc when I was doing my PhD.
There was also, I think Ethan Cruz was also an NPP fellow. Ethan was working with Tess. Also, he was a postdoc when I was doing my PhD. So I did have some reference of people that would interact and they would be really nice to me and very passionate and they would be NPP fellows.

Brian Campbell:
Very cool. So I know you're relatively new to the program, but just based on what you've already learned and done, how do you see this fellowship impacting the rest of your career? Do you see this as a major pivot point or something that's opened new doors for you?

Stela Silva:
Oh yeah, definitely. I think, yeah, it opens doors. It's another fellowship. It's already prestigious and it's competitive. So I think this by itself already has a lot of impact. But there are other things, right? We are talking to the top people on our field. We carry the name, so I do think many people are more open to listen to what we are saying.
And there are a lot of small things that we don't realize when we are applying. For example, I'm using supercomputers from NASA, and when you read the rules of NPP, you don't even realize, but you can use the supercomputers at NASA for free. So there are a lot of benefits that we don't realize that exist, but that creates a huge impact in my research because I'm training neural networks, I'm doing a lot of model fittings, and if I was doing it on a normal computer, it would just take forever. But if I can do everything, I can just use the supercomputer, have my results so fast, it just accelerates the science.
So I think it's a bit of everything. It's the name of the fellowship, it's the people that we get to know, the networking that we are able to do, and listen to them, listen the ideas of the top people and start to learn how they think, so you can also be a top scientist like them, and the resources, I think there's a lot of resources when you're in NPP.

Brian Campbell:
As you're saying, a lot of the best science is done in a collaborative environment. Where have you found ways to collaborate and what kinds of relationships have you been able to build with other scientists as you're working on your program?

Stela Silva:
Yeah, so in NASA itself, I met a lot of people and they're interested, they have so many groups that you can participate. So you can be part of the microlensing group, you can be part of the Roman research group. And they have so many different groups. Some are more to start together and discuss the new topics. Some are more work and get results. So I think there is a lot of opportunity in NASA itself.
And then once you're part of those groups, they also connect you to more people. So if they have collaboration with people from, in my case they have collaboration with people from Japan, from France, from New Zealand, from Australia, then in the end you end up with all those connections because you're part of the group and you're doing the same science.

Brian Campbell:
Well, I know that growing up in Brazil you must have obviously spoken Portuguese, and you obviously have mastered English, and being multilingual, that has to be a very great tool to have in your tool belt as you're working with people all around the world.

Stela Silva:
Yeah, it's really nice to see. And we always speak in English in the meetings, but it's really nice to see the efforts being put together with people from all over the world. And also when I go to Brazil, I usually try to go to the universities and give talks. So also bring the knowledge from the US to my home country. I think it's very special to go to the university that I did my undergrad and give a talk and talk to my professors. I really bring what's, as I said, I keep saying it's the top science, so you bring to your hometown, to your school. I think all those things, they're just very special and I feel honored to be able to do this bridge with science.

Brian Campbell:
I'm sure they're very excited to have you back on those kinds of occasions. How often do you get to travel home to Brazil and visit your previous schools and previous mentors?

Stela Silva:
So I usually go once a year to Brazil and so this year I haven't had the opportunity to give a talk, but last year I did. So I made sure to go not only to my university, but I went to other universities, not even only my city. I also went to other cities to give talks. I plan to continue doing it.

Brian Campbell:
Who have been some of the mentors for you that have helped you along the way as you've pursued this career?

Stela Silva:
Well, that's a good question. I think I had a lot of important people through my path. When I think in my undergrad I had a professor that is [inaudible 00:14:24] Francisco. He was very interested in science, he's an astrophysicist. I did an internship with him and he very much motivated me to continue.
So when I came to the US, I had many professors also here from my university that they were also really nice. One was Dr. [inaudible 00:14:48]. There was also Dr. Tommy Wickland and Dr. Stephen Kramer. They were all people that were my professors and they would motivate, say, "You're good, you should keep going. We are happy that you're here."
And at NASA, I had Dr. Richard Berry, which is my supervisor. He believed me in me since day one. He's very kind, very human. I really appreciate that. There is also Dr. David Bennett, which leads the microlensing group. He also opened the door for me and was very welcoming. So I feel like there was a lot of people in different times that they were the mentors, let's say like this, that they would say encourage words, would show that my work was worth it, that it was valid, that I was on the right track, or if I was not, they would give some advices. So it's hard to say only one person. I think I had multiple people.

Brian Campbell:
That's outstanding. And I want to go back now if we could. When we first started talking, you were very excited about the work that you're doing and I don't want to miss a chance for you to tell us a little bit more about that. So what's kind of the next big challenge that you're facing in the program and what's got you excited about that?

Stela Silva:
Yeah, so Roman's coming, Roman Space Telescope. I'm really, really excited. We are going to have so much more data than we ever had with other telescopes. So I'm really excited. But I know it's going to be a big challenge because the amount of data is craziness. It's what science wants, but it's going to be hard to filter what are the data that it's interesting for each science. When I say each science, it's because maybe some data's not interesting for microlensing, but it's interesting for [inaudible 00:17:11] stars. There are so many variabilities.
So I'm really excited for Roman. I think that's the next big challenge. And I was hoping that this work that I'm developing with the neural networks can help Roman in the future. So be one of the alternative tools to help mining the data and selecting what will be interesting for each field or each small, tiny type of star variability. I think that's the next big challenge to have a pipeline that's ready for when the big challenge comes that is Roman.

Brian Campbell:
And when will that Roman device be going online? When will you start to get that data?

Stela Silva:
You mean when, oh, so Roman, supposedly, not supposedly, it is true, so it has to be online as soon as possible. So I think they have like 48 hours to make the [inaudible 00:18:20] public. So as soon as they're getting the data, they're doing some kind of pre-processing and making it available. And Roman should be observing 2027. It's a long schedule to be launched by the end of 2026. So 2027, we are going to start getting a lot of data and that will be exciting because there's going to be new science being discovered. It's the same that when Hubble started, we learned so many new things with Hubble Space Telescope, and we are learning so many new things with JWST. So it's going to be something in that lines.

Brian Campbell:
And the neural network technology is something that's changing day by day. So I'm sure that where you'll be at the time that you start to get that new data will be light years, so to speak, ahead of where you are right now.

Stela Silva:
Yeah. Oh yeah, I'm really excited because I mean, we can see now everywhere. We talk about ChatGPT or image generator, all of them have at least a piece of neural networks. So I think neural networks is a big tool in the moment to help us. And I am excited for what's coming, what are the new developments and discoveries they're going to do because we want to let the scientists do the science that's fun and let the computer do what's not fun. 
So sorting out, I feel like that's the goal of neural networks, sort out the data for us and let us do what we love, which is science. So I'm really excited for the next steps. The new researchers that are coming, there are a lot of groups working on different things. So yeah, I don't know if I answered your question, sorry.

Brian Campbell:
Yeah, that's exactly what I was asking. And bring things a little bit back down to earth, so to speak. You've talked about the chance you've had to visit Brazil and go back home a little bit. What advice would you give to younger students, younger up-and-coming scientists who were maybe looking to you as a model of someone to follow after? What kind of advice would you give them?

Stela Silva:
Yeah, so I think, let me think of it, is I guess a good advice is work hard. Try to believe in yourself and understand everything is step-by-step. Sometimes you look to someone and it seems it's really far from you, but it's not. Everything took a step-by-step. I didn't just suddenly start working and being at NASA. It didn't happen like one day I won a lottery ticket and I was here. It was something that I constructed step-by-step. So I worked hard in high school, I worked hard in college, I worked hard during my PhD. So it's something that you go step-by-step, and it's possible. If it's something you want to do, work hard, be gentle, be honest. Be kind. All of those things sum up because when people see you're working hard, you're honest, you are a kind person, they put extra effort to open doors for you.
Now the professor that wrote a lot of recommendation for my PhD was because they thought I was doing a good job and I was a good person during my undergrad. The professors that wrote letters during my PhD to my postdoc, they were the same. They thought it was worth it to write the letter. So understand that everything's important, all the little steps, and not just, I mean, work hard is important, but also be kind, be honest, and all those things. I think if you do that, you have the combo to succeed. Even if you don't go to NPP, you're going to go to another fellowship that is nice.

Brian Campbell:
Excellent. Well, as we wrap up here, my last question would be if you had a colleague, a peer who was considering applying to the NASA Postdoctoral Program, why would you recommend this fellowship to someone else?

Stela Silva:
Yeah, so I would first, it's funny because I do know a PhD student that I was just talking to him that I think it's worth it. Well, first I think it's inevitable to say that it's good for your CV. Second, you're going to be working with an amazing group, I'm sure. Everybody's so much qualified in the program, all the labs that the NPP offer fellowships with. It's going to be a very unique opportunity because you're doing your science, you're doing the science you chose to do. I think this is a big difference. You wrote your proposal, so it's the science you want to do. It's different than when you're working on something that is not your idea. So I think there's more chance for you to be passionate for what you do, and I think that's very precious.
And you would have enough support in general. You have a nice money for traveling, for getting workshops and everything. So you can guarantee that you're going to be able to go to conferences and etc. You'll have control of your research. It's your research. And you have access to supercomputers, everything. So I think it's a big combo of a safe place that you know you have all the tools to succeed. So you just have then to succeed. It's basically like you have everything you need. It's guaranteed that you have everything you need there, and then you just have to work hard after.

Brian Campbell:
Just have to work hard. That's great advice. And with that, that brings us to the end of our time, but I really appreciate you spending a little time with us today and it sounds very exciting what you're going to be doing over the next couple of years, and we can't wait to see what you guys discover. And thank you again for being with us today.

Stela Silva:
Yeah, thank you, Brian. Thanks everyone who is around and I don't see.

Brian 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 at ORAU and on Instagram at 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.




