
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
qÜÉ táÖåÉê Åêóëí~ä=çå=äáèìáÇ=eÉ=Ü~ë=~=ìåáèìÉ
ÑÉ~íìêÉX=íÜÉ=ÉäÉÅíêçåë äçÅ~äáëÉÇ ïáíÜáå=íÜÉ
ä~ííáÅÉ=éìí=éêÉëëìêÉ=çå=íÜÉ=äáèìáÇ=ëìêÑ~ÅÉ
êÉëìäíáåÖ=áå=éÉêáçÇáÅ=ÅçêêìÖ~íáçåë=EcáÖìêÉ=NFK
qÜáë=áë=Å~ääÉÇ=íÜÉ=“ÇáãéäÉ” ëíêìÅíìêÉK=kçí=çåäó
ÇçÉë=íÜÉ=ÇáãéäÉ=ëíêìÅíìêÉ=éä~ó=~=âÉó=êçäÉ=áå=íÜÉ
Çóå~ãáÅ=éêçéÉêíáÉë=çÑ=íÜÉ táÖåÉê Åêóëí~äI=Äìí
áí=Å~å=ÄÉ=ìëÉÇ=~ë=~=íççä=Ñçê=ìåÇÉêëí~åÇáåÖ
äáèìáÇ=eÉI=íÜÉ=Ñ~ëÅáå~íáåÖ=èì~åíìã=äáèìáÇK

qÜÉ=ÑêÉÉ=ëìêÑ~ÅÉ=çÑ=äáèìáÇ=eÉ=áë=~å=áåíêáÖìáåÖ
çÄàÉÅí=çÑ=ëíìÇóK=få=é~êíáÅìä~êI=ïÉ=Ü~îÉ=ÄÉÉå
áåíÉêÉëíÉÇ=áå=íÜÉ=ëìêÑ~ÅÉ=çÑ ëìéÉêÑäìáÇ===eÉK
qÜÉ ëìéÉêÑäìáÇ===eÉ=áë=~=íóéáÅ~ä anisotropic cÉêãá
ëìéÉêÑäìáÇI=áå=ïÜáÅÜ=íÜÉ=`ççéÉê=é~áêë=Ü~îÉ
åçåòÉêç=ëéáåJ ~åÇ=çêÄáí~äJ ~åÖìä~ê ãçãÉåí~K
kÉ~ê=íÜÉ=ÄçìåÇ~êáÉë=çÑ=íÜÉ=äáèìáÇI=íÜÉ
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