
 1 

Research Stay at the University of California, San Diego 

Yuki Akura 
Department of Micro Engineering, Graduate School of Engineering, Kyoto University 
 
Period:  June 2025 – May 2026 (1 year) 
Country:  United States of America 
Host Institute:  University of California, San Diego (UCSD) 
Advisor:  Prof. Renkun Chen 
 
I spent one year, from June 2025 to May 2026, at the Thermal Energy Materials and Physics Laboratory (TEMP 
Lab) at UC San Diego, working with Prof. Renkun Chen on a joint research project. This stay was supported by 
the Shida Scholarship Program (Joint Research). 

Research 
I first met Prof. Chen's group at a conference. We are both researchers working on heat transport phenomena 
at the nanoscale and microscale and on their applications, and it turned out that our research directions were 
closely related, so we decided to start a collaboration. A few short-term visits later, this year-long stay finally 
became possible. 

Semiconductor devices continue to shrink and pack in more transistors, and the amount of heat that must be 
removed from a single chip has grown enormously as a result; AI hardware is probably the most visible example 
of this trend today. One of the most effective ways to remove heat is to evaporate a liquid, which absorbs a 
large latent heat in the process. A particularly promising approach is thin-film evaporation: evaporation from a 
liquid film only nanometers to micrometers thick. Because the film is so thin, it offers very little resistance to 
the flow of heat, and because it evaporates continuously from the liquid surface rather than through bubbles 
forming and detaching as in ordinary boiling, it can operate stably over long periods of time. 

Our joint research aims to turn this idea into a practical cooling technology. We use a fiber membrane whose 
microscale pores form a three-dimensional, interconnected network. Inside each pore, there is a curved liquid 
surface, or meniscus, and it is the thin-film evaporation at the edge of this meniscus that provides the cooling 
effect. Capillary force continuously draws liquid into the pores, and the liquid absorbs heat as it evaporates. 
This openness turns out to be important: an ordinary microporous material tends to clog, but because the pores 
in our fiber membrane are interconnected rather than isolated, clogging is avoided, and the membrane can 
sustain heat fluxes more than ten times that of water boiling in a pot, stably, over long periods of operation. It 
also responds quickly, within a fraction of a millisecond, and the cooling power adjusts automatically to the 
applied heat load, without any external control of the liquid flow rate. We believe this could be a genuine game 
changer for cooling data centers and other equipment with large, rapidly varying heat loads, and we are 
working to bring the technology closer to practical use as quickly as possible. We presented this work at the 
11th US-Japan Joint Seminar on Nanoscale Transport Phenomena in June 2026, and we are now preparing a 
manuscript describing it. 

Going forward, we would like to continue this collaboration, both by building a practical chip-cooling system 
based on this technology and by further clarifying, through theory and experiment, the physical mechanisms 
underlying thin-film evaporation. 
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Life in San Diego 
San Diego is a wonderful place to live. Summers are never too hot, winters are never too cold, and it hardly 
ever rains; the coastline is beautiful, and the tacos are truly excellent. I could not have asked for a better place 
to spend this year. 

I lived at International House, a shared residence for visiting scholars from around the world. My housemates 
came from countries including China, India, Austria, and Peru, and worked in fields ranging from medicine to 
biology. Hearing about their research, and being fed their home-cooked dishes, was one of the true joys of the 
year, and I am grateful for the friendships that came out of it. 

One thing that surprised and delighted me in the United States was how many PhD students there are, and 
how actively they interact with one another. At my home institution in Japan, PhD students are relatively few 
and the experience can be a solitary one. Here, I was able to make many PhD-student friends both inside and 
outside my lab, and to build relationships with them both as researchers and as friends. Pursuing a PhD is not 
treated as unusual, and students encourage one another as peers; I found this to be a wonderful environment 
to be part of. 

Through the Shida Scholarship Program, I also came to know other Japanese researchers and students living in 
San Diego. This turned into a warm and supportive community, one I could talk to about everything from daily 
life to plans for after the PhD, and I am thankful to have found it. 
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Fig. 1. Joint research at UC San Diego. (a) With Prof. Chen in front of the experimental setup. (b) Schematic of thin-film 
evaporation: efficient evaporation occurs in the thin liquid film at the meniscus within a microscale pore. (c) Evaporation 
experiment showing a fiber membrane emitting a large volume of vapor. (d) The fiber membrane used as the evaporator, 
with a three-dimensional, interconnected network of microscale pores. 

 

 
Fig. 2. Life in San Diego. (a) The coastline near the university, home to wild sea lions. (b) Tacos, a San Diego favorite. (c) 
Hiking with labmates. (d) Lunch with the lab. 


