
Electrons Meet Helium
Dr Keiya Shirahama, is
the winner of the 2001
Sir Martin Wood Prize.
Sponsored by Oxford
Instruments Superconductivity,
the Millennium Science
Forum annually awards the
Sir Martin Wood Prize to a
young Japanese scientist
carrying out his/her research
in Japan, who has performed
outstanding research in
Condensed Matter Science.
Dr Shirahama’s prize winning
research using 2D electron
systems is presented below.

Dr. Keiya Shirahama meets Sir Martin Wood

Liquid   He Free Surface
Probed by the Wigner Crystal
Two-dimensional (2D) electron systems
have contributed greatly to developments
in fundamental physics, for example, in
the discovery of the Quantum Hall effect.
Electrons trapped on a free surface of
liquid helium (He) offer an excellent high
mobility 2D electron system.
Since the free surface of liquid He is
extremely smooth, the mobility of
electrons increases enormously at low
temperatures. Due to this highly mobile
nature, the electrons are very sensitive to
elementary excitations, which disturb
electron transport, and can be a powerful
probe for the study of the He surface.

Due to strong Coulomb repulsion, surface
electrons undergo a phase transition to a
crystalline state called the Wigner crystal,
predicted theoretically by the famous
American physicist, Eugene Wigner, in 1934.

The Wigner crystal is one of the possible
ground states of strongly correlated
electron systems.

Quantum Liquids
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3

P

P

SUMMER 2002



~åáëçíêçéáÅ å~íìêÉ=ã~ó=ÄÉ=ÖêÉ~íäó
ÉåÜ~åÅÉÇK=^=ÄçìåÇ~êó=áë=ã~ÇÉ=ÄóI=Ñçê
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íÜÉ=ëìêÑ~ÅÉ=éêçéÉêíáÉë=çÑ=äáèìáÇ===eÉK

tÉ=Ü~îÉ=ÅçåÇìÅíÉÇ=ãÉ~ëìêÉãÉåíë=çÑ
ÉäÉÅíêçå=ãçÄáäáíó=çå=ÄçíÜ=äáèìáÇ===eÉI=~åÇ
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ëÅ~ííÉêáåÖ=çÑ===eÉ=èì~ëáé~êíáÅäÉë íç=íÜÉ

Figure 1: The crystallisation of electrons in a wigner crystal
structure at the surface of the   He superfluid
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Novel physics in
quasiparticle dynamics
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Figure 2: The electron mobility shows a
peculiar temperature dependence

Wigner Crystallization

3He Superfluid Transition

Sir Martin Wood Prize

The 2002 Sir Martin Wood Prize giving

will take place on 30th October.

For further details on how to apply 

for the 2003 prize, please view:

www.oxford-instruments.jp or

www.msforum.jp/index.htm

The Prize consists of a ¥500,000 cash

sum, and a certificate and gift awarded

at a prize ceremony at the British

Embassy. The prizewinner is also invited

to lecture at British Universities.

Sponsored by Oxford Instruments

Superconductivity, the Millennium

Science Forum was launched in 1999

with the aim of motivating young

scientists in the area of condensed

matter science and to increase scientific

dialogue between the UK and Japan.

Each year it awards the Sir Martin Wood

Prize to a young Japanese scientist

performing outstanding research into

Condensed Matter Science in Japan. 

Contact: K. Shirahama, 
Department of Physics, Keio University,
Yokohama 223-8522, Japan
keiya@phys.keio.ac.jp


