
 
Tell us about your education, experience, and your new job at 
Clarkson. 
 
I was born in the US, grew up in Japan, and got a bachelor’s degree in 
Applied Chemistry at Keio University in Tokyo. Although I am now a 
passionate aerosol scientist, I was a pretty bad student back when I was in 
my sophomore-junior years. I spent way too much time on extracurricular 
activities of “English Speaking Society”, in which students work on English 
debate, discussion, speech, and drama, etc. I learned a great deal from 
the club activity and made wonderful friends, but it certainly hurt my 
classes and I failed a required lab class. I ended up in repeating my junior 
year (and lo and behold I am teaching a senior lab class as a professor). In 
my “second” junior year, I learned from my mistakes and started working 
really hard to catch up with others. I joined Environmental Chemistry lab 
and worked on chemical analysis of aerosol (TSP, PM2.5) filter samples 
collected in Beijing and Xi’an, China. I did a lot of filter analysis using an 
ion chromatograph and ICP-MS (~ a thousand filters). My foundation of 
analytical and presentation skills were built there. I co-authored 
five papers. It was a great experience.  
 
Since I kept my dual citizenship (US & Japan), I always wanted to spend 
some time in the US. I thought getting a PhD would be fun. So I came back 
to the US to get a PhD in Chemical and Environmental Engineering at the 
University of California, Riverside (UCR). I was amazed by the multi-million 
dollar facility. I worked on chemical/physical analysis of secondary organic 
aerosol (SOA) using smog chambers. The biggest indoor smog chamber 
(dual 90 m3) at UCR comes with bragging rights as well as hard work on 
maintenance and troubleshooting. The huge size makes it extremely 
challenging to spot leaks from the Teflon films. As always, I learned a lot 
from my mistakes (popping the bags with overpressure, flooding the bags 
with water in an attempt to “humidify” the bags, etc). I was lucky to have an 
understanding advisor, David Cocker, who let me play with a lot of ideas 
(and make mistakes). 
 
Shortly before completing my PhD, I got an NSF AGS postdoc fellowship 
to do postdoc at the Department of Atmospheric Science, Colorado State 
University. Being from a chemical/environmental engineering department, 
it was interesting to be surrounded by atmospheric scientists who all LOVE 
clouds. I continued working on aerosol, but the different context (SoCal air 
pollution vs. national park visibility, and clouds) was very interesting. I was 
again fortunate to have a very understanding advisor, Sonia Kreidenweis, 
who let me pursue my ideas, provided all the support I needed, and helped 



me prepare for my career. 
 
This summer I started my position as an assistant professor in the 
Department of Chemical and Biomolecular Engineering at Clarkson 
University. I am currently setting up my lab with my motivated PhD and MS 
students. I am excited to be a part of the team of aerosol researchers at 
Clarkson and look forward to working with many of you in the AAAR 
community. 
 
How did you get involved with aerosol research? 
 
In Japan, undergraduate students in science and engineering typically 
perform research in the senior year almost full-time just like graduate 
students. I was interested in environmental sciences, and there were two 
options in my department at Keio: soil or atmospheric research. I ended up 
choosing atmospheric lab, just because I heard from my friends that the 
atmospheric lab was tough and challenging. Indeed it was tough, but I 
learned a lot. Ever since then, I worked on aerosol research. 
 
 
Who in the field has greatly influenced your ideas about aerosol 
research? 
 
In addition to my research advisors (undergrad at Keio: Tomoaki 
Okuda/Shigeru Tanaka, PhD at UCR: David Cocker, and postdoc at CSU: 
Sonia Kreidenweis), I would say Paul Ziemann. His course on chemistry 
and physics of aerosol was probably my most favorite course I have ever 
taken (I am an engineer biased toward chemistry). He was one of my 
thesis committee and he always provided me great insights.  
 
What is, in your opinion, the most interesting research contribution 
you’ve made so far? 
 
My research often involves doing things in unusual ways. In my recent 
paper*, I proposed a new way to do cloud condensation nuclei (CCN) 
measurement without drying particles, and we called it Wet CCN analysis. 
“Dry” diameter has always been the major constraint to characterize CCN 
activity, but the requirement of “dry” particles can sometimes lead to 
uncertainties (incomplete drying, non-spherical crystal, evaporation, etc). I 
must say the new method is not free of its own limitations, but it has a 
potential to be a powerful complementary technique.  
 
 



*Nakao, S., Suda, S. R., Camp, M., Petters, M. D., and Kreidenweis, S. M.: 
Droplet activation of wet particles: development of the Wet CCN approach, 
Atmos. Meas. Tech., 7, 2227-2241, 2014. 
 
 
What research questions do you hope to answer? 
 
I try to keep reminding myself about the book “Knowing Everything about 
Nothing: Specialization and Change in Research Careers (John Ziman, 
1987)”. Scientists have a tendency to be experts in very narrow fields and 
eventually know everything about nothing. I try to seek a balance between 
being open-minded and being focused. Obviously, a lot of atmospheric 
problems are not just scientific/technical problems. Even if we know 
everything about organic aerosol, every molecule structure, and every 
single physico-chemical property, there is still a long way to solve air 
quality problems (political issues, gender-equality issues, etc). There are 
infinite things we can do, but what should we do given limited time and 
resource?  Frankly, I still don’t have a good answer for it. I will keep looking 
throughout my career. 
 
For now, I am interested in understanding the implication of the recent 
improved understanding of organic aerosol in terms of its health impact. 
What is the impact of aging (e.g., HOA —> LV-OOA) on human health? 
How can we model it? 
 
Are there new aerosol research areas that you see developing in the 
near future? 
 
Just like other fields in science and engineering, use of cell phones and 
3D-printing are gradually increasing. They will not replace state-of-the-art 
instruments, but I am anxious to see its application in citizen science, 
especially in developing countries. 
 


