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Quantum information and communication technology based on compound semiconductor quantum dots
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SASAKURA Hirotaka

Associate Professor
Laboratory of Semiconductor Quantum Physics
Division of Applied Physics
PROFILE
> High school : Toyama Prefectural Toyama Chubu Senior High School
> Research field : Quantum optics,Spintronics,Quantum information
> Research theme : Quantum information based on semiconductor
quantum dots
> Laboratory HP :
https://semi.eng.hokudai.ac.jp/
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Figure 1 : Prospects for quantum ICT utilizing semiconductor
quantum dots
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Figure 2 : (Left) Quantum-Dot-in-Fiber device. (Center) SEM image of nano pillar array. (Right) Anti-bunching behavior.
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Ultra-fine semiconductor processes based on plasma light sources
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TOMITA Kentaro

Associate Professor
Laboratory of Plasma Processing for Materials Engineering
Division of Quantum Science and Engineering

PROFILE

> High school : Fukuoka Prefectural Miyako High School

> Research field : Plasma engineering, Plasma diagnostics

> Research theme : Optimization and diagnostics of plasmas for
extreme-ultraviolet and soft X ray light sources

> Laboratory HP :
https://www.eng.hokudai.ac.jp/labo/pmel_a/research.html
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Figure 1 : lithography is a process in which light is irradiated through
a photo-mask onto semiconductor materials to make a circuit

pattern.
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Figure 2 :

(a) EUV light emitted from actual EUV
source plasma. (b) 2D velocity field
structure in the plasma (only the upper
side is shown). An unexpected flow
structure was observed in the 150 um
radius range, flowing up the plasma
center axis.
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Stable, low-temperature sintered copper nanoparticle dispersions leading
next-generation semiconductor industry
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YONEZAWA Tetsu

Professor

Laboratory of Novel Materials Hybrid Engineering

Division of Materials Science and Engineering

PROFILE

> High school : Koyo Gakuin High School

> Research field : Nanomaterial science, Nanoparticle, Conductive materials,
Medical materials, Electron microscopy, Secondary battery

> Research theme : Stable, Low-temperature sintered copper
nanoparticle dispersions leading next-generation semiconductor industry

> Laboratory HP : https://nanoparticle.hokkaido.university
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Figure 1 :
Oxidation suppression of
copper surfaces by
polymers
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Creating new semiconductors by your own hands
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SHIMADA Toshihiro

Professor
Laboratory of Solid State Chemistry
Division of Applied Chemistry
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PROFILE
> High school : Okayama Prefectural Okayama Sozan Senior High School
> Research field : Solid state chemistry
> Research theme : Design, synthesis and application of
novel functional materials
> Laboratory HP :
https://www.eng.hokudai.ac.jp/labo/kotai/index.ntml
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Figure 1 : Single crystals of metal chalcogenides (numbers are
workfunctions)

H2 Bi:Se:HfERE. X0y F 7T THBEMLISER DEHE, 58D
RFEBEEMELTT P FINT— VAN TRELBROE
SIBEEHDNDT. 7T DBV E N TRIBETES,

Figure 2 : Bi2Ses single crystal and cleaved thin layers on Scotch

tape. Bi2Ses has a layered crystal structure in which five atomic-layer

units are bonded by van der Waals forces. The layers can be
separated by weak forces such as sticking of the Scotch tape.
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Optical manipulation of electron-nuclei spin system and exploring new semiconductor materials
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KAJI Reina

Associate Professor
Laboratory of Ultrafast Quantum Optics
Division of Applied Physics

PROFILE

> High school : Ritsumeikan Keisho Senior High School

> Research field : Spin physics and optical properties in semiconductors

> Research theme : Spin dynamics of electron-nuclei coupled system,
Exciton physics in transmon metal dichalcogenide

> Laboratory HP :
https://www.eng.hokudai.ac.jp/labo/UFQO/adachi_ja.html
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Figure 1 : Nuclear spin switching with respect to the laser
polarization (left) and Au mask with nano-holes.
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Figure 2 : With the memorial statue of Taiwan’s first vacuum tube
computer.
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different types of CFRP by using
electrodeposition resin molding
method.

An Introspective Look at International Students' Experiences at Hokkaido University

Japan's vast cultural enrichment and the
modest nature of its people have always
drawn me in. Three years ago, | traveled to
Japan to complete my master's degree. As
soon as | set foot on the Hokkaido University
campus, | fell in love. Season by season, my
fascination deepened. It's vibrant in the fall,
lush and green in the summer, a winter
wonderland, and a springtime flower paradise.
Our campus is a true embodiment of how
technology and environment can coexist.

My initial plan was to stay in Japan for
only two years and then migrate to another
country for my doctoral course. However,
my incredible master's program experiences
inspired me to pursue my Ph.D here as well.
The lab's warm environment, incredibly
compassionate professors, and amiable lab
partners were all major factors in my
decision to continue.

However, | am a travel enthusiast. | love
exploring new places and meeting new

people. In the northern frontier of Japan,
every day brings new opportunities for
exploration and enlightenment-a testament
to the enduring spirit of curiosity and
resilience that defines the Hokkaido
experience. Living in Hokkaido, which
offers breathtaking natural scenery and a

APosing inside an IGLOO in Tomakomai during Winter

plethora of travel destinations to discover,
is truly a blessing.

To conclude, studying at Hokkaido
University as an international student is
more than just an academic pursuit-it's a
journey of self-discovery, cultural immersion,
and personal growth.

AEnjoying Cherry Blossom during Spring in Otaru
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