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What happens when materials are cooled down close to absolute zero

FNcCl pal esearch temperature? It sounds a boring question because everything freezes at T =
Investigator Outline 0. It is NOT true, however, because_quantum fI_uctuations persist even at
absolute zero temperature. We are interested in these quantum condensed
L W E DK states at low temperatures where the thermal fluctuations are negligible.
HETEE=H o THE Especially, we are now challenging measurements of correlated electron

systems at ultralow temperatures (below 20 mK) where many interesting
KT B AR phenomena have remained unexplored due to technical dlf_ﬂcglhes. Further,
we are studying thermal Hall effects of charge-neutral excitations (phonons

XAFS ERERE XRD and spins) in an insulator, as well as detecting multipole orders by using

PDF M= ND e LT & NMR measurements.
. INS ‘ / TEM Associate Prof. Yamashita Minoru _ | : : |
Bl wh b e - o5 of soli E
. N O Study of electric properties of solids at z - formu’a
IR LiwE— ultra-low temperatures (T < 20 mK) )
WMRER2E WO THELTT EITE . E
04-7136-3252 = o (Left) Unique cryostat capable of ultra-low (1 mK) under =
iyamaura@issp.u-tokyo.ac.p . YT R — S EREAT P high-magnetic field (15 T). _ El e
T AEA363a VS MR MRl D ARG (238 2 s (Right) Unknown phase discovered in CeColns by S H=80T
quantum oscillation measurements at ultra-low Z a :

| | | |
esearch Topics temperatures H. Shishido et al., Phys. Rev.Lett. 2018) 0 50100 150 200

BRBEEFOBELYEOHRE TR T Oy FD—IB
—SERREE > CEFNL BT R DR L KB E BIET O Study of topological properties
of spins and phonons by thermal
Hall measurements.
Topological thermal Hall
effect of magnons in lattice
of magnetic skyrmions
SAERLICHEC RE R S F—=7ETcoaEER M. Akazawa et al., Phys. Rev. Research (2022).
BrE7 7 I — 3 E ) =B B - i .
?g;;w%;ﬁ%ﬁ BROSBBEEHLRL S O Study of unconventional orders of spins
and multipoles by NMR measurements Detection of pressure-induced
o ¥ A E—— TR magnetic ordered phases
N4 A7 AT OKEEFIREEAZRR 2ERREFEFOBEEM AT + Accurate analysis of NMR Angle-resolved NMR

spectra detects symmetry
breaking in spin and electronic
systems

. Explore electron and spin
fluctuations through nuclear
spin relaxations
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Bl
PRI D B H. Takeda et al., Phys. Rev. B (2021).
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The most common minerals in the Earth’s crust are oxides. Oxides can be found
everywhere in our everyday life: in concrete, window glass, precious gems, ceramic
kitchen knives, and many other places. Oxides are key components in modern electronics
as dielectrics in capacitors or insulators in transistors and memories. Lippmaa laboratory
works on oxide thin films, nanostructures, and interfaces.

Many common transition metal oxides can be viewed
as stacks of atomic layers. This layering and the
semi-localized nature of transition metal electrons
gives oxides many fascinating properties, such as
superconductivity, magnetism, ferroelectricity, and
many others.

Prof. Mikk Lippmaa

Working on oxide thin films gives you a chance to learn many experimental techniques, from materials synthesis
and nanostructure growth to device fabrication and materials property analysis. We offer projects oriented either
at synthesis, property analysis, or technique development, depending on your interests.

Lippmaa laboratory uses pulsed laser deposition to grow nanoscale films,
heterostructures, and various types of nanostructures. Using in-situ electron
diffraction for surface analysis, we grow crystals a single atomic layer or block
at a time. Our main interest is in the physical properties of nanometer scale
surface layers (catalysis), interfaces (2-dimensional systems), and
nanostructures (functional properties), superlattices (spin structure), doped or
strained layers (altermagnets). Novel physical properties and functions often
appear at interfaces; hence we work on techniques for growing high-quality
oxide heterostructures and seek interesting new materials functions.

Searching for novel magnetic states and weak
(anti)localization effects in 2D confined carrier
systems at interfaces that contain magnetic
impurities or other localized spins.

Machine learning analysis of surface diffraction (RHEED)
patterns with a U-Net neural network for autonomous
synthesis of new materials

We welcome students who like experimental science,
are interested in developing new materials and are
interested in learning to use various experimental
techniques for thin film synthesis and materials
characterization.

FHLIIMREHPZ ZEL 2L,
https://lippmaa.issp.u-tokyo.ac.jp/

— MIRERFIEVWOTHLENTT —
E-mail: mlippmaa@issp.u-tokyo.ac.jp
Tel: 04-7136-3315
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