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Cryogenic Research Center, The University of Tokyo

Free Eneroy

BRAERE (RAZEER (—196C) - REANU DL (—269C)) RBLWIARDEFT
ERASNTVE T, RRAAXELEYSY—TRE ANUDLDORIEEERADZAMLS -
EERBEREDZFAHRFA - HENFDBFORBIMAZITOCVET, Xz &
DERTHINVDLZBNTERATDLH. ZRTEASNTERULENUDLA
ADERE/BRIEZETOTVNET,

Liquid cryogens such as liquid nitrogen (-196C) and liquid helium (-269C) are
widely utilized in scientific research area. Cryogenic Research Center (CRC) aims at
supplying such cryogens as well as supporting research activities at low
temperatures in the university. Since helium gas is rare and precious, we recycle the
recovered helium gas from every laboratory.
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We collect and reliquefy the helium gas evaporated from every laboratory.
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Liquid nitrogen is stored in a large storage tank and delivered to
each laboratory. 50
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R&D division, consisted of Professor Ryo Shimano, Associate Professor Satoshi Murakawa, Assistant
Professor Takenori Fujii, Assistant Professor Sachiko Nakamura, is devoted to the study of following
cryogenic research subjects.
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Laser spectroscopy of quantum condensates in solids
(Prof. Ryo Shimano)
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Research subject of Shimano group is focused on the study of ultrafast non-equilibrium dynamics in
quantum matters, including superconductors, correlated electron systems, quantum Hall systems, and
semiconductors. A variety of collective phenomena as emergent in quantum condensates at low
temperatures is explored by ultrafast laser spectroscopy technique, aiming at quantum manipulation of
many electron systems by light.
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Phase diagram of photoexcited electron and hole system in
semiconductors.

Change of Probe Electric Field (arb. units)
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Real-time observation of collective Higgs amplitude mode in a
superconductor NbN. Setup for ultrafast laser spectroscopy system.
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Ultra-low temperature - Quantum liquid (Prof. Satoshi Murakawa)
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S. Murakawa, associate professor, studies at ultra-low temperature,
which is at tens mK or below 1 mK and made by the dilution
refrigerator or nuclear adiabatic demagnetization method. Low
temperature is a basis of condensed matter physics because a ground
state appears at low temperature.

Main subject is helium (He). It is a unique material which does
not solidify at 0 K at normal pressure and still remains fluid. And
He is almost ultra-pure sample. Liquid He shows quantum effects,
so it is called a quantum liquid.

One of most interesting behavior is superfluidity which is a
macroscopic quantum phenomenon and is strongly related with
superconductivity. Helium has two stable isotopes, one is helium
four (*He), boson, which becomes superfluid by Bose Einstein
condensation, and another is helium three (*He), fermion, whose
superfluid mechanism is more complicate one, BCS mechanism,
like superconductivity. Superfluid *He, He, and superconductor
studies are motivated each other. We search the ground state of
condensate from the superfluid.
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Dilution refrigerator reaches about 10 mK and the
nuclear demagnetization refrigerator will be
attached.
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In addition to the above studies, following subjects are investigated in the R&D division: high-Tc
superconductor and thermoelectric materials (Assist. Prof. Takenori Fujii) ; helium confined in low
dimensions at relatively high temperatures between 100 mK and 4 K; and relevant cryogenic techniques

(Project. Assist. Prof. Sachiko Nakamura).
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We support research activities at low temperatures by offering joint-use laboratories and equipments.
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Seven joint-use laboratories (234 m in all) are available for researchers who have no facilities for
low-temperature experiments.
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Utilizing liquid helium, one can easily obtain extremely low temperatures down to 2 Kelvin and high
magnetic fields over 1 Tesla. We offer the following equipments which can conveniently be used by
non-experts.
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PPMS measures various physical properties of materials
such as electrical conductivity, Hall conductivity, thermal
conductivity, thermopower, specific heat, and so on.

HREAERE (MPMS)
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MPMS measures magnetic properties of materials using

superconducting quantum interference device (SQUID)
with high sensitivities.

Magnetic Property Measurement System (MPMS)
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Cryogenic Research Center, The University of Tokyo

T113-0032 RFHFXNRXIFE2THT1E165
2-11-16 Yayoi, Bunkyo-ku, Tokyo 113-0032, JAPAN

PHONE 03-5841-2851 (EF5=E Office)

FAX 03-5841-2859 (F|FE=E Office)

E-MAIL email@crc.u-tokyo.ac.jp (BFEZ Office)
teion-info@crc.u-tokyo.ac.jp GRIbH#GERFY Liquefaction Division)
openlab@crc.u-tokyo.ac.jp  (FXEFIFEEFY Joint-Use Division)

URL http://www.crc.u-tokyo.ac.jp/
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7 minute walk from Nezu Station, Subway Chiyoda Line
10 minute walk from Todaimae Station, Subway Namboku Line
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