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Activity Report -Science Dialogue Program-  
 

 
- Fellow’s name : KARMSTRAND Therese Sara     ID No. P24732  
 
- Name and title of the lecture assistant  

  
 
- Participating school : Ochanomizu University Senior High School                   
 
- Date :20/11/2015.     Date/Month/Year: / /   
 
- Lecture title : 
Is Light a Wave or a Particle? Building Light One Photon at a Time Through Interference 
 
 
- Lecture format : 

 Onsite  Online (Please choose one.)    
  Lecture time    ~ 40   min , Q&A time   ~ 10   min  
  Lecture style ex.: used projector, conducted experiments  

  

Slideshow on a screen                                        
 
- Lecture summary : Please summarize your lecture within 200-500 words. 
I began my lecture with a brief self-introduction, explaining my origins and how I became a 
scientist in Japan. To help the students relate to me and my cultural background, I first made a 
few comparisons between my home country (Sweden) and Japan. And then, I presented a few 
famous books and music artists, a few companies, as well as some food, and cultural celebrations 
that Sweden is known for, which the students might already be familiar with. To give the lecture a 
more personal touch, I also shared a brief anecdote about my birth city, which is somewhat 
famous outside Sweden. 

After the self-introduction, I additionally gave a short overview of my career path, from leaving for 
university studies in a new city far from my family, to a pivotal experience as a master-student 
intern in a laser lab in California, US, and finally graduating with my PhD and moving to Tokyo 
with my husband.  

All of the above was covered within approximately 10-12 minutes.  

The second part of my lecture focused on my science. This scientific part was, in turn, divided 
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into two subsections. Part one was devoted to answering the question in the title of my talk: “Is 
Light a Wave or a Particle?”. To do this, I gave a general introduction to wave-particle duality. 
Wave-particle duality is not only the answer to the question, but it is also a central concept in 
quantum mechanics, with intriguing implications that I expect to be of interest to the broad public. 
In particular, I discussed the characteristic properties of waves and particles, such as wave pattern 
interference and particle scattering, and explained the meaning of the word duality in this context. 
The former was supported with daily-life examples.  

The first half of the scientific part provided the foundational essentials for my science. In particular, 
it introduced the elementary particle of light, photons. In the second half, I employed this notion 
of the photon to describe how one can engineer quantum states of light, utilizing its wave and 
particle-like characteristics. This section of the lecture relates to the second part of the title: 
“Building Light One Photon at a Time through Interference”, and is directly connected to one of 
my scientific findings. In the lecture, I called this part the “Quantum Light Lego”, to provide a daily-
life analogy that illustrates this otherwise abstract topic. As a part of this section of the lecture, I 
also discussed how I, as a theoretical physicist, work with models to describe and explore physical 
phenomena. Hopefully, this gave more insight into my daily work as a theoretical physicist. 

 

 
  Other noteworthy information :  
The English proficiency among the students at Ochanomizu was very high, and the personnel at 
the school were very accommodating and helpful in the preparations for the lecture.  
 
 
 
- Impressions and comments from the lecture assistant 

:
 




