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My name is Akira Sone. I graduated from Massachusetts Institute of Technology, Department of Nuclear Science
and Engineering with Ph. D degree in Quantum Engineering in June 6m, 2019. Since September 2019, I have been
working on quantum computation and quantum information as a postdoctoral researcher at Los Alamos National
Laboratory (LANL) in United States. I received the scholarship for my oversea Ph. D study at MIT from the Funai
Foundation for Information Technology for two years from 2013. In this report, I would like to introduce my recent
activities since my graduation from MIT. I also attach the English translation for this report, too.
3 sk sk sk sk s sfe sk sk sk sfe sk sk sk sk sfe sk s sk sk s sk s sk sk sfe sk sk sk sk sk sk sk st sk sk sl sk sk sk sk sl sk sk sfe sk sl sk sk sk sk s st sk s sk i sk sk sfe sk ke sk sk sk sk sk st sk sl sk ke sk sk sk sk sk sk skeoskeoskok skeskoskok kok
1. The road to Los Alamos National Laboratory

I started to search for the postdoc opportunity one year before my graduation from MIT. In the very beginning, I
was interested in many different topics related to quantum theory, so I was looking for the postdoc position not only
in U.S., which is very strong in application research, but also in Europe, which pays more attention to basic
research. [ only focused on the opportunity at universities, but never thought about the opportunity at national
laboratory. Then, my supervisor at MIT asked me why I was focusing on only universities. The only answer that [
was able to give is the high degree of freedom of doing research. However, my supervisor pointed out that I had
never had experience of working at national laboratory and my thought was biased. She suggested that I should
have the experience of doing research in different places and different environment. Actually, this point of view can
be regarded as the traditional way of thinking of MIT.
Richard Feynman, who was one of greatest theoretical physicists who represents the 20w century, tried to stay at
MIT for continuing his research after his bachelor at MIT. However, his supervisor suggested that he should go
other universities for the research, and Feynman chose Princeton University for his graduate study. Like this story,
MIT’s motto for student’s career guidance is to send their students out instead of keeping their students. MIT’s
educational guidance policy is to have their alumni to build up a global network. Of course, there are some students
staying at MIT after their graduation, but most of students will continue their research as postdoc in different
universities or institutions. I was also advised in that way.

When I looked for the postdoc position, as a student majoring in physics, I took advantage of the following

website.
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postdoc recruitment information for quantum computation theory at LANL, and I applied for it. In February, I got
an interview opportunity, and after couple of weeks, I got their response. I recalled my supervisors’ advice, and
made up my mind to do my research at national laboratory. It was very helpful that LANL covered all moving and
air tickets for me. However, it was very hard to find the apartment. Fortunately, [ was able to find an apartment
close to the laboratory, and I remembered that I felt really relieved.

2. Research environment and research contents at LANL
LANL, surrounded by beautiful mountains, is located in a small town with beautiful nature, Los Alamos, in New
Mexico in the southwestern United States. Once I arrived at Los Alamos, there was a nature surrounded by
mountains and forests, which is completely different from Boston, the city filled with many buildings. I was
sincerely convinced that this is the best place to study physics, and I remembered that I was full of hope. In the
national laboratory, teamwork spirit is the most important. Everybody has to take advantage their expertise to make
a great scientific achievement in collaboration. This is the most important spirit in the national laboratory, and I
realized again the importance of the teamwork.

The first research after I started working at LANL in September was the one about the hybrid system of the
quantum computer and classical computer, in which we studied the scenario that the classical computer solves the
optimization problem related to the cost function computed by quantum computer. We mathematically proved that
it was hard for the classical computer to solve the optimization problem of the cost function, which was
conventionally defined by considering the global measurement. Then, we also mathematically proved that it would
be easier for the classical computer to solve if we consider the cost function defined by the local measurement. We
have finished this paper in January, posted it on arXiv as preprint, and submitted it to Nature Communication.

Reference: https://arxiv.org/abs/2001.00550

As an individual research, I have been working on the field called quantum thermodynamics, which aims to
understand the law of thermodynamics, which describes the macroscopic world, from the perspective of quantum
mechanics, which describes the microscopic world. It has been discussed how to quantum mechanically define the
work and heat in the quantum system interacting with a heat bath. With my previous colleague and supervisor at
MIT, I wrote a paper about the definition of work, heat in quantum mechanics, and second law of thermodynamics
by focusing on a little bit more unique measurement scheme and using Jarzynski equality, the most equality in the
nonequilibrium thermodynamics. We posted this paper on arXiv in February as preprint, and submitted it to
Physical Review Letters.

Reference: https://arxiv.org/abs/2002.06332
These are the life of mine so far at LANL. On January 10m, my daughter Hiroe was born. I need to do my best for
both research and childcare. Thanks to the Funai Foundation’s encouragement, I feel that every day is fulfilling. I
would like to offer my deep gratitude to the Funai Foundation for their encouragement, and to meet the expectation
of the Funai Foundation, I will continue to do my best in research and education in the academia in the future.
Akira Sone
April 8w, 2020
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