
 

Clay Long (2013) – Graduate student in ECE (Electrical and Computer Engineering ) at Carnegie 
Mellon University 

Clay Long,  and I graduated in May 2013 I started at University Park Campus in Fall 2009. 
 
I intended to major in physics because my favorite class in high school was AP Physics. My degrees 
include the bachelor’s in Physics with minors in math and nanotechnology. I wanted to go to graduate 
school when I was a Freshman and didn’t really change my career plans at all. The only addition was the 
minor in nanotechnology which only required 4 extra courses from what I was going to take. 
 
I did internships each summer except after my Freshman year, first at PSU, then Cornell, and finally the 
Japanese National Institute for Materials Science. At Penn State I conducted Research in Professor 
O’Hara’s lab studying a phenomenon called Light Induced Atomic Adsorption, which is a process similar 
to the photoelectric effect except with Alkali atoms instead of electrons. Concentrated high energy light 
can ‘knock’ atoms out of their lattice. To accomplish this I built an experimental vacuum apparatus and 
worked with the optical instruments. 
 
In the second summer, I went to Cornell through the National Nanotechnology Infrastructure Network 
(NNIN which may have recently not gotten funded) REU program. There I studied a process called 
atomic layer deposition (ALD), a process which deposits only a single monolayer of material over each 
cycle. Using that knowledge, by varying the number of cycles a precise film thickness can be created. 
The goal was to create selective ALD where the film would only grow on one material and not another, 
such as silicon and copper. A major application for that technique is in the semi-conductor industry to 
create electron tunneling barriers for narrow back end interconnects (How transistors are connected on 
a chip.) in devices. 
 
The best part of that was that I was selected for a second summer with the NNIN in Japan at their 
National Institute for Materials Science. There I studied semiconductor devices on novel materials, 
namely, simple transistors on diamond surfaces. If diamond was used to make electronic devices, speed 
and ease of fabrication would be traded for high material strength and thermal conductivity making it 
useful for high power applications.  
 
The internship was neat, but exploring Japan was better. I remember when we first got there a scientist 
in his 50’s said, “In your country it is illegal to drink in public, but here I recommend finding a nice park in 
the evening.” We all thought that was hilarious. The other students and I visited Tokyo several times, 
Hiroshima, Kyoto, and Nagoya. In Tokyo I had tons of fun in the Anime District, saw historical sites, and 



enjoyed some pretty neat bars and overly themed restaurants. One such restaurant was a fake jail 
where they ‘arrested’ you and the served you in your ‘cell’. We were unable to make it to the one where 
the waiters were Ninjas. In Hiroshima we visited the Peace Park museum and a cool island with a ton of 
friendly deer. All paper had to be firmly inside pockets or they would walk up and eat it. None of our 
maps made it out without damage. Kyoto had a bunch of Buddhist temples and shrines. There we ran 
into a bunch of middle school students who had to talk to foreigners for an assignment. Afterwards one 
of the girls looked at me, tilted her head, put her hand to her face and said “Touch? Okay?” I had to 
think about it, but then I realized she wanted to touch my beard (which was pretty sizable by this point 
as I didn’t bring a razor.) I thought that was pretty funny. In Nagoya we went to the local university 
where the first blue laser was invented (I think) and the Toyota museum. It was a pretty great time and I 
would love to back. One final thing, the grocery store had square watermelons for easy stacking. 
Apparently they grow them in a confined space and they take on the shape of the container. 
 
Speaking of going abroad, a few of the other physics students and I went to China after our junior year 
for a math class. It was also a pretty great time (though only 3 weeks). We didn’t learn much math but 
had a great experience. Something about the solutions to a second order differential equation existing 
on a torus. We saw the Great Wall, Summer Palace, and Forbidden city and each only got very sick on 
the food once. Including the travel grant from the math department, the most expensive part was the 
one Penn State credit cost.  
 
As far as clubs are concerned, I was really only in SPS. It was a great way to make new friends. Even after 
graduation we get together as often as we can. Seven former SPS members met at my place in 
Pittsburgh coming in from Detroit, State College, and DC. Hopefully we can keep it up. 
 
I am currently a graduate student at Carnegie Mellon University in Electrical and Computer Engineering 
studying high performance analog circuits, nanofabrication, and device physics. I applied to a bunch of 
schools within about 10 hours’ drive. I knew I wanted to do device physics and nanofabrication so I 
applied to whichever department at the school did that which varied between ECE, Physics, and 
Engineering Physics. I got into several schools, 3 of which had their open house over the same weekend. 
I went to the CMU one had a great time and decided to commit without visiting any others. It has been a 
great choice so far. 
 
My physics degree has made most of my applied physics courses pretty easy. Short term continue with 
graduate school. Medium term I think I might want to apply for some post docs accross Europe and Asia 
as a way to travel and see the world pretty cheaply. Long term is pretty up in the air maybe try for a 
faculty position, maybe try to work in public policy, or get a job at a tech company. It depends on what is 
available and how I’m feeling when I get there. 
 
Hmmmm, try to study abroad. My mom said when I came back from China was when she really thought 
I was an adult. It was a great experience that I recommend. Don’t worry about the language barrier; I 
never encountered a problem that couldn’t be solved by smiling and nodding. 
 
Ask to attend professor’s group meetings. I went to several and got a better sense of what some PSU 
faculty were doing. SPS is also pretty cool, I recommend it and not just going to meetings but hanging 
out in there between classes. 
 
I eventually will get around to making a Linkedin page, I keep getting e-mails about it. 


