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Wyatt Clip 1

[00:02:51.04]

I: So | guess, speaking of research, can you tell me a little bit about your research in 299B?

W: Ah, my research with [Mentor 1] and [Mentor 2], it was really cool and pertaining with um,
Supermassive Black Holes. It was pretty much like the attributes and characteristics of each object in the
sky, each galaxy, and how those characteristics of those galaxies gave shape and I'd say, | don't wanna
reuse the word characteristics, but um, it was pretty much like the uh, it gave identity to the black holes
themselves and we used those characteristics in the kinda like, maybe, point us in the direction of
finding an answer about why certian supermassive black holes give off their uh, their uh, jets. And so it
was really fun. It was a lot of uh, really analytical. A lot less computational than | thought it would be,
which was a godsend because my math isn't the strongest.

[00:03:57.20]

I: So what was fun about it? For you-

W: Umm, not so much the activity, it was a lot of data logging but it was fun actually seeing the raw data
that these astronomers collect and then putting together, and making an analysis of that. And then
putting all that data together, putting it in a presentation and then getting to tell people about it.

I: Cool, so you also enjoyed the presentation aspect of it.

W: Yeah, cause | mean when people hear like supermassive black holes they're like "Woah, man, that
sounds crazy" and it's like "it's crazy but it's not that crazy... to do all the science"

[00:04:26.00]

I: So what, what is it like just like jumping into a research project like that?

W: Um, At first it was kind of, it was kinda hectic. Cause like, | don't know. You're always kinda
intimidated at first when you get into research. Cause you're like, postdocs, and like, you don't wanna
waste their time, and they work on big things and it's like oh, I'm just a freshman. But um, after awhile,
it was, it was, it was pretty cool. | liked it a whole lot.

[00:04:55.22]

I: So do you feel like you're less intimidated by your research now?

W: Ah yeah definitely. Cause | don't know, there's always a place for anyone with a certain, like, skill
level, cause | mean, the experts are always gonna be at the top. And wherever they need you, if they
decide to choose you at all, that's probably where you're gonna have the best fit.

I: Mm, So do you feel like you've like, moved up in your fit? (gestures levels)

W: Uh yeabh, a little bit actually. | mean, not just being a sophomore in college, as opposed to a freshman
but like having the experience and you know like getting things done, presenting things. And even small
things like using excel or various | don't know, (??) python kit. But, | feel, | feel, a little bit more proficient
in research.

Wyatt Clip 2

[00:11:30.12]

I: It sounds like that was productive and your pairing with your mentors in 299B, but those are kinda like
different like you being on the same level versus your mentors knowing a lot more than you. \W: Yeah\
Is there- | wonder if you could contrast and compare those.

W: Ahh. (inaudible) It's like, hmm, | don't know, when you're working with your peers it's almost like a
no pressure situation. Cause even if you, like, even if you don't know anything about a particular subject,
or, you're just not as strong skilled, you kinda have people that are like on that level that feel that way,
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maybe not necessarily about the subject you're working on, but at least something in your lives,
whereas you're working with um like, someone whose been through everything, with a post-doc. It's
kinda like oh, man, | don't want to mess up, | gotta really impress these guys. But | mean, | guess if you
get the right postdoc they can reassure you, like 'Eh, it's cool' \I: (laughs)\ 'It's alright,' 'We know where
you're coming from." And | don't know it's kinda like, you're just trying to impress a little bit more. Cause
| mean these dudes are in high positions but, at least for me, you still have the reassurance like hey if
this is wrong, they'll probably spot it, \I: Yeah\, they'll tell you what to do, how to correct it. Not just- \I:
Let you\ give you an F, or let you go, and embarass yourself in front of a whole bunch of people.

[00:12:58.28]

I: (Laughs) Ok. Were there ways that your research experience was like, different than how you
expected?

W: Um, Yeah actually. When the uh, professors, well not professors, well the postdocs, well anyway,
when they went to go present the uh, research opportunities at first, | don't know um, on supermassive
black holes, | was like, man that's serious cosmology. That's probably a mess of math that | am nowhere
near prepared for. But | do like astronomy so much so, | was like man let me just go for it. And then
what | realized it's not so much like, raw theory. They actually do have like, telescopes, hardware that
take all these measurements, and you're just computing all that data. And like, actual like, analytical,
what's the word I'm looking for, | don't know- substance- and yeah | didn't, like | imagined like,
Cosmology being a whole lot more theory. Cause actually it's pretty concrete. It's actually like, real data
we're getting from these machines. And then, we churn out that data to have something you know,
readable, something understandable. And from that, that actually surprised me. And, it kinda changed
my view of uh, Cosmology cause the data's all this stuff we actually do know about these objects that
are so so far away.

[00:14:25.08]

I: Hm. Interesting. Yeah so like what do you think you would have done if it was math intensive? Like
jumping into that

W: Um, | would have tried my best. Cause honestly, even if you do something hard, and like, you're
failing the first few times, you are getting better. And | don't know | guess it's just my nature not to quit.
At least, not right away. So | probably would have chugged through it. More than likely. | mean | would
have been like a little bit, a little bummed out, on like doing something that hard. And then, you have
the grade in 299B and you have the presentation. So | mean, it'd be like a little bit of pressure, you know
make something substantial out of what you're doing.

Wyatt Clip 3

W: Especially with 299B, | mean, there's no harm in asking your research professor, 'what's this?' Cause,
| mean especially if you are like a - | don't know how many of you are freshmen, but if you are a
freshman physics student, there is a by definition three years of things you don't know - and especially if
you're working with anyone in astronomy, there's X amount of things you don't know cause you're not
even in that major. Which was for me, and there's like variables and equations, that | was like "Ahh-- you
gotta explain it" but, chances are if they sign on for this class, they're cool enough to explain to you,
what exactly you're supposed to be doing for the next month or two.

A: Well- Like, The thing to remember is that when it comes to professors, they all know, they want you
to know that they know, they want you to learn, but in research, they don't know either, you know what
I mean? You're doing research because they don't know the answer to these things, and you're kinda on
the same footing and it's important ot remember that. \(Wyatt nodds)\ Like you're both asking the
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same questions. You and your mentor are both asking the same question. So like, don't feel just because
you don't have all the tools just to figure the answer out, that like, you're not on the same plane in the
process. Cause --

|A:  That's the whole point.

| W: | definitely agree with that.

W: And it's cool like you'll have data, and you'll have like your professors really like, thinking about it,
puttin' it in perspective, and it's like "oh man," kinda on the same footing but not really, but still kinda.

Acton Clip 1
[00:05:43.01]

I: So, can you tell me a little bit about your research experience in 299B?

A: Yeah, um, so, | worked in the Center for Nanophysics and Advanced Materials. And um, we studied
Topological Insulators, um, It was very um, different from what | expected. Just because it was very
hands on and um, most of it was like, preparing the experiment and like actually running the
experiment, as opposed to like data analysis and stuff, which | liked, | thought it was really interesting,
yeah it was just, it was different from what | expected. But um.

Yeah, so like do you want me to like, describe what we did or-?
I: Uh, | guess,can you say a little more about what you thought it would be like before you started?

A: Yeah well | thought it would be like, | don't know, we'd just like have some experiment already set up
and we run some machine that does all this stuff that | wouldn't even understand, and then we'd just
get all this data and we'd have to like, you know, analyze the data. And like find patterns and stuff, but,
most of it was actually us setting up the experiment and um, because yeah. We were working with these
materials, the topological insulators, and like we, we had to make our own, so that took awhlie, and
then, you have to like wire up the samples, and that took awhile, and then finally you'd put em in the
machine, and but that-that was at the very end, that was like a small amount of our total time um, but
yeah it was very interesting.

[00:07:24.07]

I: So, what was it like getting started? Like jumping in to a lab?

A: Um, well, it was pretty, it was a pretty um-, it wasn't as difficult as | thought it was gonna be. | wasn't
sure, because going into it, | tried to like read up into what we were studying a little bit, and it was way
over my head. | was like this is like, way in the future for me. But getting in there like uh, you know they
gave us a tour of like, everything in the lab, and um, they showed us how stuff worked and a lot of the
first few weeks we weren't actually doing anything, it was just trying to get down some of the
techniques that we needed. Um, like we had to like, learn to use the blow torch and make like the right
size, like, tubes and how to wire up samples under a microscope and stuff like that. Um. So yeah it
wasn't- by the time we actually got to needing to use these things, we were pretty well prepared. And
then in terms of understanding exactly what we were doing, it was a lot of like, it was a lot of trying to
research that. Like | had to do a lot of research, like, on my own, and read about it a lot. And um, | mean
to prepare we had, like, I don't know, 15 or so wikipedia pages or something that you just have to read
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up on. Which were useful. And um, And then we had a few days where we just sat down and he would
lecture um, about just like certain topics that we needed to know to like, understand what was
happening. And in the end, | actually - I think we -I had a pretty good understanding of what was going
on. Even though it was a little bit far advanced in terms of what classes | took, but | think | had a fairly
good understanding of what we were doing. Which was good, so, yeah. Definitely learned a lot more
than | thought | was going to in terms of like, actual like physics knowledge. Yeah.

Acton Clip 2
[00:20:58.24]

I: So are there times where you felt like creativity was particularly helpful for you or you saw someone in
research doing something where creativity was necessary?

A: Well um, like um, like Savannah and | coming into this experiment. It was uh, it was interesting
because they were like, their whole group, they had done this before, like the experiment they were
doing. They had done it before, like many times, so there were like, like, little like, they seemed like little
things. but they end up having a big impact, where like, he would tell us to do something a certain way,
and we'd be like 'oh, why do you do it like that' and he's like 'oh, we've done it like this before, and this
happened so we decided to change it to do it this way, we prevented this problem from happening.'
Stuff like that, we saw it like when they were introducing us to like how to run the experiment, just little
changes they made that were uh, just a result of them saying okay, we have our experiment, like, how
do you think we can make this better? Um, and yeah they just found like little things but in the end it
makes a big difference. Uh, you know, especially when you're like measuring things on such small scale.
The smallest change can get rid of a lot of error and a lot of uncertainty. So | thought that that was
pretty interesting, that was definitely, took a lot of creativity to try and like improve on what they
already had, cause | think that's definitely when creativity comes most into play, cause when you have
something that already works, but then you kinda take a step back, you're like okay can we make this
work better? Um, cause that's kinda hard to do cause once it works, you don't wanna-

I: You dont want to mess it up?

A: Exactly. You don't want to mess it up, you don't want to change something that's not broken. Um, but
you know, | think in some cases it can definitely be helpful.

[00:22:58.23]

I: Okay, so what were some of the - what were the most positive times for you in your research?
A: Um, | actually um, | really enjoyed putting together the paper at the end. | don't know it was very
satisfying.

I: What was satisfying about it?

A: Yeah it was nice because like, In the end | had you know like, all this data, | had all these graphs, | had
all these pictures, and | was able to just like, it was really easy to write because | was able to like- Writing
the paper | knew exactly what | was talking about. | knew exactly what to write about. And | had these
results, and | was like, okay well six weeks ago | had no idea what this means but, now | can describe
these and | know exactly what's happening. Um, so that was nice. And along with that also like
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presenting the research at the research fair. That was pretty cool too. Puting the poster together and all
that.

But yeah that was the most satisfying part - just like seeing the data at the end.

| also, | also like enjoyed seeing some of the- like actually like, like getting our sample all prepared and
stuff, like wiring up the samples, and then sticking it in a machine, that was, that was pretty fun. It's nice
to see like, you're actually like, doing science. Like. You're not just writing about it. Like, you're not just
solving imaginary problems that your teacher made up, uhh, you're actually like doing something and
getting results, so that's pretty cool.

[00:24:51.28]
I: So, what does doing science mean to you?

A: | guess like, in general or just like specific to my research project or?
I: | guess, yeah, maybe a little bit of both, since you feel like your research was doing science.

A: Okay well um, | guess like- doing science like in my research project, that was just like, like preparing
this whole sample over the span of like, weeks. And then being able to like, put it in the machine, and be
like okay here's all the data we got, um, so like the actual like, | guess the actual like hands on part of it
was like what | think of. And like actually, | feel like um, like doing science is more of like, it's not so, it's
not so clear cut, like you're kind of doing something maybe like, something weird. Maybe it hasn't been
done, maybe it has been done, but it's like weird to you. Like. You don't really know what to expect, but
that's kinda the fun part because you get the results, and you see what happens, like okay, like, this is
what happened, like, this is you know, this is what's happening, so | don't know | guess like the
uncertainty of it. And the actual like, the more like, umm, hands on stuff. | think that's more of like,
doing science to me.

[00:26:38.01]

I: Hm, so are there things you felt like you learned about doing science through doing this research?

A: Um yeah, | mean, | definitely, | learned more just about like, how exactly research gets done and like
the lab environment. Um, cause it's very interesting especially like working down here because there
were a lot of different groups that shared the same lab. And um, so there's a lot of like, | don't know like,
protocol, | guess, or like ettiquette, | don't know. Just working with a bunch of different people. Umm.
Yeah, so that was interesting, that was like one thing | learned about research that | didn't really know
before.

And um, also like uh, it was like, I'm trying to remember, yeah and | guess another thing | learned about
research is that it's, | guess, | don't know if it's specific for just this research project, but | feel it's
probably for other ones too, is that uh, the most important part was like preparing like, preparing the
experiment and then the data analysis was just like, Ok let's take a look at it and see if it makes sense.
But um, yeah like there was a real like, the real emphasis was on the actual experiment. Um, you know
like, designing that and like using your knowledge of physics to design the best experiment for
measuring a certain like, a certain like uh, quantity about some material. So yeah that's, that's probably
what | learned most about like actually doing science and the research like, part of it, It's all about the
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experiment, it's all about like, how you measure something as opposed to like what you're actually
measuring.

[00:28:46.01]
I: So, why would you say it's important to have a really well-designed experiment?

A: Um, well | guess from, | mean like uh, one reason why it's like most obviously important is you don't
want a lot of error. You want your results to actually mean something. That's pretty important. But it's
also like, there are, | feel like depending on what you're researching, but | feel like for my specific
research project, there were probably a few different ways we could have like, measured like uh, what
we measured, and um. | think the way you go about measuring that is important because you want, you
want to try and like, isolate off as many like, like other variables as possible. You just want to focus on
like one thing, and that, you can't, you can't just like, tell a machine, like okay just measure this one
thing and nothing else. Like, you know. You'll get like variations from other stuff, so, in order to get the
one thing you want, that's like that's where the experimental design comes in. You wanna try and think
of creative ways of like okay, like, we can eliminate this source of error if we do this when we measure
it. Stuff like that, um, which again ties to what | was saying on how, like, they have these little tweaks to
experiment and preparing the experiment. Which kind of, in the end, they were like okay, well, if we do
it this way, then it'll get rid of all this other random stuff we don't want so then we'll get better results
and stuff like that. Uhh. So yeah, yeah the experiment itself is definitely important in uh, finding what
you want.



