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Activity Report -Science Dialogue Program-  
（サイエンス・ダイアログ事業　実施報告書） 

- Fellow’s name （講師氏名）:　　　       　 Ansis ROSMANIS                （ID No.　P19079　） 

- Participating school （学校名）: 　         　Fukui Prefectural Fujishima High School　　　    　 

- Date　（実施日時）:　　　　　　　　   　05/02/2020　　　　      （Date/Month/Year:日/月/年）  

- Lecture title （講義題目）: 　                       Quantum Computers     　　　 　　　　　　　　　 

- Name and title of the accompanying person （講義補助者の職・氏名） 
　　　　　　　　　　　　　　　　　　　N/A　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　 

- Lecture format （講義形式）: 
  ◆Lecture time （講義時間）    60 min （分）, Q&A time （質疑応答時間）    60 min （分） 
  ◆Lecture style（ex.: used projector, conducted experiments） 

（講義方法 （例：プロジェクター使用による講義、実験・実習の有無など）） 

　　　　　　I used a projector and organized my lecture as a presentation                                           

- Lecture summary （講義概要）: Please summarize your lecture from 200-500 words. 

In the lecture, I was talking about quantum computers. I have pasted the abstract that I sent to 
students below. 

In the lecture, first I told students a little bit about my background: the country I am from, my 
education, how did I choose a career in research, how did I choose quantum computing as my 
research area, et cetera. Then I talked about the history of computers, dating back to year 1841, 
and their various applications. A particular application that I focused on was computer 
simulation, because there are certain important tasks that current computers cannot do well, 
thus motivating the creation of quantum computers. Finally, I talked about current progress of 
constructing quantum computers, the companies that are doing it, as well as what is my 
particular research focus. 

I organized the lecture as a presentation, meaning that during it I did not ask students any 
questions. And, while I mentioned to them to feel free to ask me any questions during the 
presentation, there were none. After the lecture, however, there were many questions. Some 
right after the lecture, and some later. That is, once some students already started to leave the 
room, others came to me with questions. There were questions directly related to what I was 
telling in the lecture, as well as questions on aspects of computer science that students had 
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already studied by themselves (some questions were very advanced and addressed things that 
I myself did not know until I was in the university). Students were also very interested in 
quantum mechanics, and, even though I am not a physicist, I tried to explain it to them as much 
as I could up to my limited expertise. 

  ◆Other noteworthy information （その他特筆すべき事項）:  

ABSTRACT : In early 20th century, physicists observed that, on a very small scale, at the level 
of atoms, the nature seems to behave in a very strange way. For example, it seemed that a very 
small object like an electron can be in multiple locations at the same time. To explain these 
surprising observations, the physicists created the theory of quantum mechanics. 

Over decades, quantum mechanics developed into a mature theory, giving us very precise rules 
according to which the nature behaves at atomic level. However, even though we know the 
rules, it is still very difficult to calculate how larger, more complex objects behave according to 
them. For example, when designing new medicine, researchers want to understand how 
complex molecules, each consisting of thousands of atoms end electrons, interact with one 
another. The problem that these researchers often face is that the current computers, even the 
fastest ones, still cannot compute how such molecules interact due to their large size. And the 
reason why the current computers are not well suited for this task is because they are built on 
principles which essentially ignore quantum mechanics. That is why, in the early 1980s, some 
physicists proposed to build a new type of computer, a quantum computer, that would take the 
full advantage of quantum mechanics. 

Nowadays, almost 40 years later, physicists and engineers are still trying to build these 
computers. However, even though quantum computers still do not exist, through precise 
mathematical analysis we already know some of the amazing things that they will be capable of 
doing once they are built. Understanding their power through mathematics is the topic of my 
research. 

In this lecture, I will introduce quantum computers, talk about some of their applications, 
mention about my own research, and talk about recent progress of actually building quantum 
computers. Recently, more and more technology companies—IBM, Google, Microsoft, Rigetti, 
to name some of the biggest ones—are becoming involved in building prototypes of quantum 
computers. Hopefully some day soon quantum computers will be able to solve important 
practical problems. 

- Impressions and comments from the accompanying person （講義補助者の方から、本事業に対
する意見・感想等がありましたら、お願いいたします。）: 


