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Summer Faculty–Student Research Returns After COVID Pause 
 
In the summer of 2022, NSF’s ChemMatCARS welcomed its first visiting student researchers 
since 2019. Under the Faculty and Student Team Research Award at ChemMatCARS, Professor 
Yu-Sheng Chen welcomed Assistant Professor Natalia Gonzalez-Pech and her student, rising 
sophomore Nicholas Figueroa, from the Department of Chemistry at Hope College, an all-
undergraduate institution in Holland, Michigan. Figueroa spent six weeks at the beamline; 
Gonzalez-Pech visited periodically as her schedule permitted. The following is a lightly edited 
transcript of an interview conducted at the midpoint of their research.  
 
What questions have you brought to ChemMatCARS? 
 
NF: We’re working on two projects. The first is our own project. We want to discover the 
orientation packing of clusters of nanoparticles that we previously synthesized.  
 
NGP: The goal of my group is to synthesize new nanomaterials for environmental applications. 
With this cluster structure, we can have all the beauty of nanoparticles, but the clusters are big 
enough that we can put them in a filter. We’ve shown that our iron oxide nanoparticle clusters 
are effective at filtering arsenic.   
 
NF: We’ve been able to synthesize clusters of nanoparticles with just one species, iron oxide, 
but we want to integrate a different metal oxide species, tin oxide, within the existing clusters. 
We want to see, with the technology available here, whether or not we’re doing that. 
 
NGP: The clusters are close to a micrometer in size, and we thought that maybe we would be 
able to do single-crystal diffraction. But it turns out we will need to do powder X-ray diffraction 
[XRD].  
 
NF: We’re using X-ray diffraction to see if our current synthesis methods are working. Our XRD 
at Hope College isn’t sensitive enough to tell us whether we’re integrating this other species 
into our existing nanoparticles in the way we want to.  
 
NGP: We are here to learn a little bit more about crystallography and see what we can do with 
microcrystallography in the future. 
 
[Their second project is single-crystal XRD on samples from a collaborator; these samples are 
from a class of compounds that Gonzalez-Pech is considering using as a precursor for building 
nanoclusters.]  
 
What’s your experience with these techniques? 
 
NGP: When I was in grad school, I came to sector 10-D in 2011 [to use a different technique]. 
My work has changed direction, and I’m glad to get familiar with a synchrotron again. Now I 
have more ideas! 
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NF: I’ve had research experience at Hope College with other instruments but nothing with XRD.  
 
NGP: He started working in my group in May, so he got five so-called ‘normal’ weeks of summer 
research before leaving for this program!  
 
Natalia, how do you approach working with undergraduates? 
 
NGP: I’m always looking for new students. I like them to start very young, so they can have an 
intense experience in research while they do their undergrad major. I believe that most of the 
things that we are doing in science are new; they are not in books. You can actually train 
students not to be afraid of new things. The issue with an institution like Hope is that we still 
want to do a lot of research, but we have to teach; we don’t have PhD students or postdocs. If 
we want to get science out, we have to make sure we are training our undergraduates very 
well—and very early— to do research. That is my strategy: look for young people who are very 
passionate about what they want to do and train them very early. Nick was one of the brave 
ones. I said, ‘You have this opportunity. If you want to do it, you have to work a lot.’ 
 
Nick, what’s it like being in this environment? How did you prepare?  
 
NF: It’s very exciting to learn all these things I would never have expected to learn in the 
classroom. Just being thrown into this situation is very exhilarating. Sometimes it can be 
overwhelming, but the staff here have been very good about helping me work through things.  
 
I read up on crystallography, solid state chemistry, spectroscopy, and other literature assigned 
by Dr. Gonzalez-Pech, to get a better understanding of the world that I’m jumping into. I like 
challenging situations. I’ve always strived to put myself in the toughest situation possible 
academically; I did advanced placement classes from sophomore to senior year in high school. 
That mentality throughout high school prepared me for this.  
 
Does that mean you like extreme sports?  
NF: I played football, was on the ski team, and ran track; I don’t really do skydiving or anything 
super extreme.  
 
NGP: I do though! I like high-adrenalin things. I consider myself a very boring person, but from 
time to time I go crazy! 
 
Natalia, what was your path into this career?  
NGP: I’m originally from a small town in the south of Mexico. I ended up liking chemistry in high 
school and went to international chemistry competition in Taiwan. That opened doors for me. I 
got a fellowship to Monterrey Tech [in Mexico], so I was fully funded, which is something that 
my parents could not have paid for. I knew I wanted to do research, so every summer [I found a 
research opportunity.] Eventually, I found a professor in Spain; she was doing solar cells and 
nanotechnology. That is where I think my love for nanomaterials started. Then, when I was 
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looking for a PhD, I wanted to do nanomaterials for environmental applications. For my 
postdoc, I wanted to know about the implications of nanomaterials in health. My training is in 
chemistry, but I have done a lot of environmental engineering. I like to see the big picture. 
 
I have always worked with young students. Before I started my career as a professor, I had 
worked with more than twenty undergrads and high schoolers. I decided that if I was doing 
that, it was because I enjoyed it! So when I was looking for a position, I looked for a place that 
would allow me to do research while also teaching. Hope is liberal arts college, but we pride 
ourselves on our science program; we are well-known for doing research with undergrads. 
 
Nick, with AP credits, you had a lot of options. Why did you choose Hope? And how does this 
path fit with where you come from? 
 
NF: At an undergraduate institution, it’s much more likely you’ll be able to interact with your 
principal investigator and get hands-on experience with whatever research you’re doing. I also 
got a great scholarship too, and it’s close to my home. I’m considering medical school, and their 
acceptance rate is good. All those factors combined to make Hope a really good choice for me. 
My brother wants to go to law school, my dad went to medical school, and my mom was a 
nurse, so academia is familiar in my family.  
 
What surprised you the most about being at ChemMatCARS?  
 
NF: I was prepared for most of it, but what surprised me was how little I knew. I came in 
thinking I would be able understand maybe half, but there was only a small fraction that I could 
really grasp when I first came here. And I had to just push through. 
 
NGP: I was thinking, “Yes, I know we can use crystallography” but now that I’m here, seeing the 
capabilities they have, now that I know we can put an atmosphere in there...it’s making me 
think about what we can do next together. It’s opening directions for where I would like to go. 
And the staff is so helpful. As a PI at a small institution, there is always this imposter syndrome. 
I know that I’m doing a good job educating young scientists, but am I taking myself seriously as 
a scientist? Being here and collaborating with them—the way that they treat us, and teach us, 
and want to keep working with us—coming back as a professor, that’s different. I haven’t done 
this in a few years. It’s exciting! 


