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Joint Workshop on 
NQP-skutterudites and NPM in multi-approach
November 21 Monday - 24 Thursday, 2005

Tokyo Metropolitan University (Hachioji, Tokyo)

P r o g r a m 
20 Sun 21 Mon 22 Tue 23 Wed 24 Thu

9:00-

Registration

9:00-10:10

Zenji Hiroi(35)

T. Goto(35)

9:00-10:10

B. Maple(35)

H. Tou(35)

9:00-10:10

T.Sakakibara(35)

Y. Matsuda(35)
10:00-10:15 
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 Coffee

10:10-10:40 
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10:10-10:40

 Coffee
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Coffee
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 Coffee
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Coffee
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S. Kawasaki(35)

K. Kumagai(35)
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Q. Si(35)

O. Stockert(35)

A. Schofield(35)

16:30-18:25

Y. Kuramoto(35)

E. Bauer(35)

Y. Aoki(25)

K. Hattori(20)
18:30- 

Banquet
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21a1 Onuki Yoshichika New electronic states in 115 compounds

21a2 Bauer E.D. Tuning Unconventional PuMGa5 and CeMIn5 Superconductors

21a3 Wastin Franck New superconducting phase PuTGa5 and related compounds

21p1 Skauli Hilde From Skuterud to Japan: Discovery and exploitation of skutterudite-bear-

ing cobalt ore at Modum, Norway

21p2 Rogl Peter Mixed rare earth (Mischmetal) Skutterudites - a route to low thermal con-

ductivity?

21p3 Takabatake Toshiro Magnetic and thermoelectric properties of AT4Sb12 (A=Ca, Sr, Ba; T=Fe, 

Ru, Os)

21p4 Wirth Steffen High Spin Polarization in the Ferromagnetic Filled Skutterudites KFe4Sb12 

and NaFe4Sb12

21p5 Kawasaki Shinji Superconductivity in CeIrIn5 under chemical and hydrostatic pressures: 
115In-NQR study

21p7 Kumagai Ken-ichi NMR Study of the FFLO State in CeCoIn5

22a1 Hiroi Zenji Rattling phase transition in the superconducting beta-pyrochlore oxide 

KOs2O6

22a2 Goto Terutaka Ultrasonic investigation of rattling and tunneling in clathrate compounds

22a3 Flouquet Jacques Microcalorimetry under Pressure in heavy fermion matter

22a4 Fisk Zach Lu-dilution studies of YbRh2Si2
22a5 Lang Michael Molecular solids - model systems for exploring interacting electrons near 

critical points

22p1 Si Qimiao Global Phase Diagram of Magnetic Heavy Fermions

22p2 Stockert Oliver Magnetism and superconductivity in heavy-fermion systems close to 

quantum criticality

22p3 Schofield A. J. Conventional or Unconventional? What transport can tell us about the 

nature of metallic quantum criticality

23a1 Maple M. Brian Strongly correlated electron phenomena in Pr-based filled skutterudite 

compounds

23a2 Tou Hideki Novel Superconductivity in the Skutterudite PrOs4Sb12: Sb-NMR/NQR 

studies

23a3 MacLaughlin Douglas E. Muon spin rotation and unconventional superconductivity in PrOs4Sb12 

and its alloys

23a4 Brison Jean

Pascal

Superconductivity in PrOs4Sb12: on the double transition and multiband 

effects

23a5 Andraka Bohdan Evolution of superconducting and heavy fermion properties in Pr1 －

xLaxOs4Sb12

23a6 Koga Mikito Roles of Multipoles and Excitons in Superconductor PrOs4Sb13

Oral session program
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Session PA: 22 Tue 14:00-15:30

PA01 Leithe-Jasper Andreas Ferromagnetic filled skutterudites KFe4Sb12 and NaFe4Sb12:Evidence 

for a high spin polarization
PA02 Takabatake Toshiro Magnetic and thermoelectric properties of alkaline-earth filled 

skutterudites AT4Sb12 (A=Ca, Sr, Ba; T=Fe, Ru, Os)
PA03 Takegahara Katsuhiko Electronic Band Structures for Alkaline-Earth-Filled Skutterudites
PA04 Matsuhira Kazuyuki Novel Low Temperature Specific Heat Anomaly in Filled Skutterudite 

Superconductor LaOs4P12

PA05 Okamura Hidekazu Electronic structures of Ce-filled skutterudites studied by optical 

spectroscopy
PA06 Saso Tetsuro Calculation of Optical Conductivity and Thermoelectric Power of 

CeRu4Sb12 based on a Realistic Tight-binding Model with Strong 

Correlation
PA07 Matsunami Masaharu Electronic structures of Ce-filled skutterudites investigated by 

photoemission spectroscopy
PA08 Lee Chul-Ho Neutron scattering study of phonon dynamics in a filledskutterudite 

CeRu4Sb12

23p1 Kuramoto Yoshio Multipole order and 4f-electron dynamics in Pr skutterudites

23p2 Bauer Ernst Magnetism and thermoelectric features of skutterudites Pr(Fe, Ni,Co)4Sb12

23p3 Aoki Yuji Anomalous Field-insensitive Heavy-fermion State in SmOs4Sb12

23p4 Hattori Kazumasa Realization of a magnetically robust heavy Fermion due to an off -center 

motion of ions: A model of SmOs4Sb12

24a1 Sakakibara Toshiro Probing the Gap Topology of Anisotropic Superconductors by means of 

Field-Angle Dependent Specific Heat Measurements
24a2 Matsuda Yuji Anomalous quasiparticle transport in the superconducting state of CeCoIn5

24a3 Machida Kazushige Microscopic studies of electronic structure in mixed state in exotic 

superconductors----how to identify gap symmetry----

24a4 Vekhter Ilya Anisotropic properties of nodal superconductors in the vortex state 

revisited

24a5 Fujimoto Satoshi Heavy-fermion superconductors without inversion symmetry

24p1 Kotegawa Hisashi Pressure-induced metal-insulator transition in PrFe4P12

24p2 Iwasa Kazuaki Role of p-f Hybridization in the Metal-Nonmetal Transition of PrRu4P12

24p3 Ho Pei-Chun Physical properties of NdOs4Sb12 and the effects of Nd substitution on the 

superconductivity of PrOs4Sb12

24p4 Yoshizawa Masahito Ultrasonic investigation of multipole ordering in SmRu4P12

24p5 Hotta Takashi Effect of dynamical Jahn-Teller phonons on multipole properties of filled 

skutterudites

Poster session program
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PA09 Sugawara Hitoshi Single crystal growth and electric and magnetic properties of 

CeFe4Sb12

PA10 Ogita Norio Raman Scattering Study of Filled Skutterudite Compounds
PA11 Udagawa Masayuki Raman scattering study of guest ion motion in cage crystals
PA12 Mitsumoto Keisuke Rattling and heavy-fermions in the electron-phonon systems with 

2nd-order coupling and anharmonic potential
PA13 Nakai Yusuke La motion in LaOs4Sb12 revealed by 139La-NMR and 121Sb-NQR studies
PA14 Kaneko Koji Rattling in PrOs4Sb12 studied by neutron diffraction
PA15 Nemoto Yuichi Ultrasonic dispersion resulting from off-center rattling in heavy fer-

mion superconductor PrOs4Sb12

PA16 Aoki Yuji Anomalous superconducting transitions in single crystalline 

PrOs4Sb12

PA17 Higemoto Wataru Possible superconducting symmetry in PrOs4Sb12 probed by muon 

spin rotation
PA18 Kasahara Shigeru Local magnetization anomaly in PrOs4Sb12 and its spatial distribution
PA19 Tayama Takashi Pressure effect on magnetic phase diagram of PrOs4Sb12

PA20 Kurita Nobuyuki Pressure effect of electrical resistivity and magnetoresistance on 

PrOs4Sb12

PA21 Kuwahara Keitaro Neutron scattering study on low energy excitations of the Heavy-

Fermion Superconductor PrOs4Sb12

PA22 Yonezawa Yuki Superconducting properties of (PrxLa1-x)Os4Sb12

PA23 Yogi Mamoru Superconducting Characteristics on (Pr1-xLax)Os4Sb12 : 121,123Sb-NQR 

Study
PA24 Nishiyama Masahide Impurity as a smoking gun for the superconducting gap symmetry of 

Skutterdite heavy fermion compound PrOs4Sb12

PA25 Yoshino Gento Specific Heat of La(Os1-xRux)4Sb12

PA26 Koga Mikito Roles of Multipoles and Excitons in Superconductor PrOs4Sb12

PA27 Shimizu Yukihiro Estimation of pf-hybridization  in Pr skutterudites by using the LMTO 

band calculation
PA28 Shiina Ryousuke Valence Fluctuation from f2 Singlet Crystal-Field Ground State in Gen-

eralized Periodic Anderson Model
PA29 Sugibayashi Takashi Valence Fluctuations in an Extended Periodic Anderson Model
PA30 Kontani Hiroshi Theory of Transport Phenomena in 3D Strongly Correlated Systems 

Close to a Magnetic Quantum-Critical Point
PA31 Suzuki MIchi-To Fermi surface study of heavy fermion system CeRu2Si2 by LDA+U 

method
PA32 Settai Rikio Change of the Fermi surface in CeIn3 from localized to itinerant 

across the critical pressure
PA33 Shishido Hiroaki A drastic change of the Fermi surface in CeRhIn5 and CeRhxIr1-xIn5

PA34 Fukazawa Hideto 115In-NQR study of heavy fermion compound Ce2RhIn8

PA35 Tateiwa Naoyuki Thermodynamic Study on the Heavy Fermion Superconductor under 

High Pressure
PA36 Takeuchi Tetsuya Pressure effect on magnetism and superconductivity in CePt3Si
PA37 Miyoshi Tomoyuki Superconductivity in the antiferromagnetic state of CeNiGe3

PA38 Nakashima Miho Pressure effect of electrical resistivity in CePtAl
PA39 Hori Akihiro Symmetry Breaking Superconductivity in UIr
PA40 Kimura Noriaki Pressure-induced superconductivity in noncentrosymmetric heavy-

fermion antiferromagnet CeRhSi3
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Session PB: 23 Wed, 14:30-16:00
PB01 Aoki Dai Electrical and magnetic properties in NpFe4P12

PB02 Tokunaga Yo NMR studies in U- and Np-based filled skutterudite compounds
PB03 Hidaka Hiroyuki Magnetic property of pressure-induced insulating-state in 

PrFe4P12

PB04 Ohashi Masashi Effect of pressure on the thermal expansion of PrFe4P12

PB05 Kikuchi Jun On the nature of the quadrupole-ordered phases of PrFe4P12 : 
31
P 

NMR study
PB06 Sakai Osamu Notes on the Hyperfine Interction in Rare-earth Skutterudites
PB07 Aoki Hidekazu Electrical Transport Properties in the High-Field Ordered State of 

PrFe4P12

PB08 Miyakoshi Arihito
31
P NMR studies of PrFe4P12 in a new high field phase

PB09 Hao Lijie Magnetic excitations in the heavy electron state of Pr1-xLaxFe4P12 

(x=0 and 0.15)
PB10 Kiss Annamaria Multipolar orderings in skutterudites
PB11 Takimoto Tetsuya On the origin of metal-insulator transition in PrRu4P12

PB12 Miyake Atsushi Structural analysis of PrRu4P12 in the metallic phase
PB13 Sekine Chihiro Effect of Rh substitution on metal-insulator transition compound 

PrRu4P12

PB14 Kikuchi Daisuke Comparison of the transport properties in RRu4P12 (R=Pr, Sm)
PB15 Tanizawa Tomoaki Elastic properties of Filled Skutterudites of GdRu4P12 and 

TbRu4P12

PB16 Kawahito Yusuke Single crystal growth of the filled suktterudite compounds under 

high pressure
PB17 Tanaka Kenya Drastic effect of Pr site filling on the physical properties in 

PrFe4Sb12

PB18 Matsuhira Kazuyuki Crystalline Electric Field State and Kondo Effect in Sm-based 

Filled Skutterudite Studied by Specific Heat
PB19 Sun Peijie Elastic properties of SmRu4P12 in pulsed magnetic fields
PB20 Hachitani Kenichi Spontaneous Time Reversal Symmetry Breakdown Associated 

with Metal-Insulator Transition in SmRu4P12 probed by muSR
PB21 Kohori Yoh

31
P-NMR and muSR Studies of Filled Skutterudite System 

SmRu4P12

PB22 Mito Takeshi NMR studies on Sm- and Yb-based filled skutterudite compounds
PB23 Tsunashima Yoshino Electronic transport properties of the anomalous heavy-fermion 

state in SmOs4Sb12

PB24 Sugiyama Kiyohiro High-Field Magnetism of Filled Skutterudite Compounds
PB25 Nakanishi Yoshiki Rattling Motion in the Filled Skutterudite SmOs4Sb12

PB26 Imada Shin Mixed valence of Sm in SmOs4Sb12 probed by XAS and PES
PB27 Tsutsui Satoshi Inelastic x-ray scattering study of filled-Skutterudite compounds
PB28 Wakeshima Makoto Specific Heat Study on Filled Skutterudite YbFe4P12

PB29 Alleno Eric Magnetic properties of Yb0.93Fe4Sb12

PB30 Namiki Takahiro High pressure synthesis of new filled skutterudites RRh4As12
PB31 Fukuoka Hiroshi High-pressure and high-temperature synthesis of skutterudite 

compounds containing Ge in the framework
PB32 Grin Yuri Clathrates and clathrate-like compounds of europium and barium
PB33 Tanaka Yoshinori Physical Properties of New Cage-structure Compounds R2Rh15Si7 

and R3Pt23Si11
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Entrance Welcome

Banquet １ Banquet ２

Coffee Break 1 Coffee Break ２

PB34 Haga Yoshinori Single crystal growth of plutonium compounds
PB35 Matsuda Tatsuma Single crystal growth of uranium and thorium compounds
PB36 Isikawa Yosikazu Non-enhancement of thermoelectric-power coeffi cient of PrInAg2 

at low temperatures
PB37 Tanida Hiroshi Possible Evidence for Quadrupole and Octupole Fluctuations in 

PrAg2In with the Cubic G3 Ground State ; NMR Studies
PB38 Tanida Hiroshi Magnetic / Quadrupolar Properties in PrMg3 with the Cubic G3 

Ground State
PB39 Takagi Shigeru Single-Crystal 29Si NMR Studies of Hidden Order in URu2Si2
PB40 Otsuki Junya Theory of de Haas-van Alphen effect in dilute Kondo systems
PB41 Kusunose Hiroaki Interpretation of resonant X-ray scattering in Ce0.7La0.3B6--- 

Evidence for octupole order
PB42 Watanabe Shinji Electronic states near quantum critical point of valence transition

Photo Gallery
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   The  jo int  workshop on New quantum 
phenomena in the skutterudite structure and New 
phase of Matter in multidisciplinary approach 
was very successful to see the progresses in these 
two domains of strongly correlated electronic 
systems by the participants of these priority 
programs but also by the participation of foreign 
researchers.
The first success is the multidisciplinary approach 
of the problems with an excellent balance 
between physicochemists, experimentalists 
with macroscopic and microscopic probes 
and theoreticians who covers different aspect: 
superconductivity ,  exotic ordering,  band 
structure, phenomenology;
    In the last two years, in skutterudites, 
many issues have been clarified but many 
questions remain unsolved. A good example 
is the superconductivity of PrOs4Sb12 with the 
explanation on the double transition associated 
with superconductivity.  The tendency notably 
in Grenoble will be to claim that here the 
superconductivity may be conventional and 
thus the double transition may be a fancy 
extrinsic property of the material: incomplete 
filling of the Pr cage, induced superconductivity 
by proximity near defects.  However, there is 
reproducible phenomena as the observation 
of weak spontaneous internal field below the 
superconducting transition which implies at 
least the achievement either of a time reversal 
breaking superconductivity or of the quasi 
coincidence  between superconductivity and 
magnetic or quadrupolar instabilities.  A key issue 
is a better understanding of the interplay ot the 
phase diagrams of the so called antiferromagnetic 
quadruoplar and superconducting phases.  It 
requires the continuation in pressure of the 
magnetic measurements reported here up to 1.5 
GPa or the extension of the pressure calorimetric 
experiments to magnetic field scan.   Of course, 

now the experimentalists need to work on well 
characterized materials. High pressure crystal 
growth by producing a new generation of crystals 
may help to solve the problem.  On a theoretical 
aspect, triplet superconductivity has strong 
supporters.  To conciliate this unconventional 
superconductivity with the rather weak effects of 
doping remain a puzzle.  Outside my PrOs4Sb12 
hobby, I was quite interested by the case of 
the weak ferromagnetism of SmOs4Sb12, by the 
clear case of complete nesting in PrRu4P12 and 
the difference with PrFe4Sb12.  Of course the 
possibility of rattling notably quantum rattling 
gives other perspectives.  This last window must 
be precised by other probes than ultrasound.  I 
also realized that many progresses have been 
made on the nature of multipole order so we can 
now read nice theoretical works.
   Concerning the second part of the workshop, 
my  surpr i se  i s  tha t  some theore t i c i ans 
rediscovered the important work made mainly 
in Osaka on the heavy fermion Fermi surface 
with the duality between localized and itinerant 
4f electrons. I believe that in most of the cases 
the apparent change of the Fermi surface of Ce 
heavy fermion compounds are associated with 
the recovery of the full degeneracy of the 4f 
level basically i.e with an underlining valence 
transition.  It seems also that serious attempts 
can be made on related transport properties.  
Some spin doctors* are really in real actions.  On 

   Views on the Tokyo meeting ( 21-24 November)

                                                                                                     CEA Grenoble, France

Jacques Flouquet 
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a pure experimental point of views, we need to 
solve discrepancies among NMR physicists on the 
signature of the new high field- low temperature 
superconducting phase of CeCoIn5.  Quite 
generally we need to clarify the interplay between 
superconductivity coupled or not with long range 
magnetic ordering.  In the domain of coexistence 
(as it seems to happen in low pressure phase of 
CeRhIn5) new neutron scattering experiments as 
well as NMR under magnetic field are needed. 
New interesting materials as CePtAl, CeRhSi3 have 
been presented as well as intriguing old cases as 
PrInAg2…. Very nice results were presented by 
the restricted transuranian club.
   The success of a conference is often the result 
of your personal receptivity and the accidental  
meeting of a researcher who help you to find the 
good path.  A macroscopic prove of the success 
of the meeting is that the audience was always 
high in the conference hall, the discussions 

strong during coffee break and also later in the 
bar surrounding TMU.  Personally I discover 
that some of my assumptions may be erroneous 
(non filling of the Pr cage in PrOs4Sb12 as well 
as pressure increase of the crystal field spitting),  
that some cases are challenging with the 
possibility to enjoy to enter in the game ( CeRhSi3- 
PrInAg2) and that I must look more seriously to 
the already published work.  I was impressed 
also by the recent NMR work on URu2Si2. 
   Finally, as all participants, I like to thank Pr H 
Sato and Y Kitaoka and their collaborators for 
their warm  hospitality  and to give us a strong 
boost to resolve many remaining questions. 

                                              Grenoble 19 
December 2005

*Spin Doctor ;
1.   A spokesperson for a political party or politi-
cian employed to give a favourable interpreta-
tion of events to the media.　(Concise Oxford)
2.  A person who publicizes favorable interpreta-
tions of the words and actions of a public figure, 
especially a politican.   (American Heritage 
Dictionary of the English Laguage)
3.   Someone whose job is to make ideas, events, 
etc. seem better than they really are, especially 
in politics.  (Cambridge Advanced Learner’s Dic-
tionary)
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   The November Joint Workshop held at Tokyo 
Metropolitan University (Hachioji, Tokyo), from 
November 21-24, 2005, supported by Japan 
MEXT grants for “Skutterudites”, “Creative 
Scientific Research”, and “Osaka University 
21st Century COE Program of Core Research 
and Advanced Education Center for Materials 
Science and Nano-Engineering”, was a well-
organized and exhilarating conference, which 
provided international researchers opportunities 
to communicate and discuss relevant current 
research issues in a stimulating environment. 
   The overall quality of the presentations was 
excellent and the level of the research presented 
was very high.  A fascinating introduction to 
the discovery and exploitation of skutterudite-
bearing cobalt ore by Ms. Skauli brought out the 
culture and historical aspects of skutterudite 
materials.  The configuration of the auditorium, 
and the audio-visual equipment were well suited 
for effective presentation.  The poster sessions 
complemented the oral presentations, and 
effectively addressed many of the important 
research results that were not covered in talks.   
   The programs on the skutterudites were broad 
in scope and included the most interesting and 
important new developments in the field, and 
were attended by many of the most prominent 
researchers working in this field.  For example, 
Prof. Rogl discussed the usage of mischmetal to 
reduce the cost of production and the thermal 

conductivity of rare earth skutterudites; Prof. 
Takabatake presented a thorough investigation of 
the properties in alkaline earth filled skutterudite 
compounds; Prof. Goto talked about ultrasonic 
studies in clatherate and filled skutterudite 
compounds that suggest that the coupling of the 
off-center motion to conduction electron may 
give rise to the heavy fermion behavior; Prof. 
Aoki reported detailed experimental results on 
SmOs4Sb12, showing the unconventional nature 
of the magnetic field insensitive large electronic 
specific heat coefficient in this compound; and 
Prof. Sakakibara and Prof. Vekhter discussed 
several new developments in probing the 
superconducting energy gap topology by using 
the field-angle dependent specific heat or thermal 
conductivity measurements.  The discussion 
at the end of each talk was very lively and 
informative, focusing on key research issues that 
will greatly help the further progress in each field. 
    We were very impressed by the high quality of 
the work reported by the Japanese participants 
in these research programs. The collaborative 
projects were well organized and coordinated, and 
the resulting research was clearly at the “cutting 
edge” of the field of strongly correlated electron 
physics.  These are very effective collaborative 
research programs that exemplify the statement 
“the whole is greater than the sum of it parts.” 
    The supporting staff for the conference was 
very helpful and friendly. The arrangements 

Brief Report for Joint Workshop on NQP-Skutterudites and New Phases of Matter-MEC

Department of Physics and Institute for Pure and Applied Physical Sciences

University of California, San Diego, U. S. A.

M. Brian Maple and Pei-Chun Ho
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   The international symposium “Joint Workshop 
on NQP-skutterudites and NPM in mult i -
approach” was held at the Tokyo Metropolitan 
University from November 21 to 24, 2005 and 
chaired by Profs. Sato (Tokyo), Kitaoka (osaka) 
and Harima (Kobe).
   More than 130 scientist from Japan and 
Overseas participated on the very first conference 
dedicated to  a  (most ly )  s ing le  mater ia l : 
skutterudites.
    Besides, quantum phenomena in related 
compounds were discussed as well. About 36 oral 
talks and 82 posters gave an impressive overview 
on the knowledge gained throughout the recent 
few years in the research field of skutterudites 
and related compounds.
    The fact that the poster session was hold in the 
afternoon in relaxed atmosphere allowed plenty 
of discussions with the younger people presenting 
their original work on that occasion. Moreover 
there was also plenty of time to raise questions 
and to stimulate agile arguments during the oral 
talks.
    The abstract booklet published is very 
useful for references referring to most recently 
published papers.
    An outstanding idea of the organizers was 
the invitation of Dr. Hilde Skauli, a geologist of 
Norway, who, from first hand, could tell the whole 
community in the field of skutterudites about the 

situation at the mine of Skutterud (Norway) and 
the importance of that particular mineral during a 
quite long time in history, before this subject was 
revived a few year ago to become a vital topic in  
solid state physics.
    Many of the conference participants could 
enjoy the hospitality of the Tokyo Metropolitan 
University by using the guest house at the 
University campus and both the welcome 
party and the conference dinner gave reasons 
to present Japan from another famous side: 
Food, renowned for its lightness, freshness and 
tastefulness.
    I am convinced to speak in the name of all 
conference participants when thanking Profs. 
Sato (Tokyo), Kitaoka (osaka) and Harima (Kobe) 
for organizing such a high ranking conference, 
thereby serving the whole scientific community 
in providing the most recent results in the 
fascinating field of filled skutterudites.

the staff members made for the conference 
program,  aud i to r ium ,  t rave l  and  l i v ing 
accommodations,  and social  events were 
magnificent.  Their efforts and hard work clearly 
contributed to the success of the conference. 
   In addition, the banquet, welcome party, 
and coffee breaks,  as well  as the nearby 
restaurants provided opportunities to have 
discussions with other conference participants. 
   In summary, the workshop was a great 

success.  Participants from across the globe 
brought insights from various perspectives that 
greatly strengthened discussions and made 
for dynamic interactions.  Presentations and 
scientific criticisms made by participants will 
enable the research community to make progress 
on multiple fronts in the study of quantum 
phenomena in the filled skutterudite, 115, and 
other novel compounds. 

Brief reports on Tokyo JWS

Institute of Solid State Physics, Vienna University of Technology, Wien, Austria 

Ernst Bauer
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Institut für Physikalische Chemie Universität Wien

Peter Rogl

The “Joint Workshop on New Quantum Phenomena 
in the Filled Skutterudites and New Phase of 
Matter in Multidisciplinary Approach”, held at the 
Tokyo Metropolitan University, Japan, from Nov. 
21st to Nov. 24th, was organized in the style and 
character of an International Conference. With 
plenary lectures on the most recent developments 
in the title subjects the conference gave a valuable 
review on the state of the art on strong electron 
correlation effects in novel classes of materials with 
most interesting physical behaviour comprising 
conventional and unconventional types of 
superconductors, thermoelectric materials as well 
as hydrogen storage. The development of research 
in those fields is important for the coming years. 
   The value of the conference is best summarized 
by two important points (i) presentation of 
most recent scientific results by internationally 
recognized scientists in the f ield and (i i ) 

presentation of recent results by young scientists 
and PhD students and the possibility given to 
them for critical discussions with scientists of 
various international laboratories.
   The conference organizers have invested 
enormous activit ies to f lawlessly run the 
international workshop in a beautiful inspiring 
surrounding with ample time for stimulating 
discussions and providing a charming ambience 
for an unforgettable scientific and social event. 
                                             Wien 15th December

   This meeting gathered a broad panel of 
specialists in the area of skutterudite and related 
compounds. I particularly appreciated the fact 
that both chemistry, applied physics as well as 
the most fundamental studies were represented 
(even histor ical/geological  aspects  were 
covered!), which gave me a much wider overview 
of the subject and opened new perspectives in 
my own research. Both the talks and discussions 
with the participants (with or without posters) 
were very fruitful. Related to my own interest, I 
particularly appreciated the aspects covering :  
♦ Ratt l ing of  the rare earth ions .  Many 
measurements of thermal conductivity, phonon 
spectrum, thermoelectric power, ultrasound, 

neutrons... have shown evidence for this rattling 
motion, its consequence on physical properties, 
on i ts  temperature dependence ,  and the 
resulting off-center position at high temperature. 
Although I knew it was a key feature of these 

Report on the joint workshop : NQP-skutterudites and NPM in multi approach (TMU, 

Tokyo November 21th-24th) 

 CRTBT, CNRS, Grenoble 

Jean-Pascal Brison 
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systems, I never had the opportunity to have 
a deeper look on the work done on this field. 
♦ The pressure and doping dependence of 
the physical properties of the normal phase 
of skutterudites. Indeed, pressure doping is a 
powerful way to change for example the crystal 
field scheme and therefore probe its possible 
influence on dramatic properties like the mass 
renormalization on PrOs4Sb12. . .  Obviously, 
there is at present still no definite conclusion 
on the mechanism of mass renormalization in 
this compound, but the amount and quality of 
the work presented in the workshop suggests 
that  such a  p ic ture  might  soon emerge .  
♦ The variety of experiments performed on the 
superconducting state of these systems : many 
routes are still explored, with apparently still 
contradictory results. But some contradictions 
(nodes of the gap or not, singlet/triplet...) might 
result now more from interpretation than sample 
quality. Also many detailed experiments have 
been performed, NMR, NQR, muons, angular 
dependence of specif ic heat and thermal 
conductivity,  pressure dependence of the 
superconducting and AFQ ordered phases, Tc 
dependence of doping so that the workshop 
gives a good basis for a wide view from which 
“the good idea” could emerge. New detailed 
theoretical work on the angular dependence of 
the specific heat and thermal conductivity has 
revealed an unexpected (for me!) complexity 
of interpretation of these measurements, but 
also the need for a complete knowledge of the 

Fermi surface of these systems, provided by 
band calculations and dHvA measurements.  
   Apart from the main theme, I was particularly 
impressed by the work on the pyrochlores, 
particularly the progress on samples and its 
impact on the new unknown order at 7.5K, 
together with its influence on the (conventional) 
superconducting order. The possible connection 
with ratt l ing is very attractive.  From the 
theoretical side, the detailed work on non 
centro-symmetric superconductors was very 
original and again, opens new perspectives.  
   It is always difficult for me to summarize or 
give a realistic view of what I learned from a 
conference (except for “bare” new results), but 
I particularly appreciated this workshop which 
has stimulated many new ideas I now want to 
test, and also I hope reinforced the link with the 
Japanese community which might well be the 
most important “result” of this workshop for my 
own research !   So I wish to address again many 
thanks to the organizers. 

Sincerely yours. 

Tel.: +33 (0)4 76 88 12 70

  Fax: +33 (0)4 76 87 50 60

e-mail: jean-pascal.brison@grenoble.cnrs.fr

http://www-crtbt.grenoble.cnrs.fr/
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December 2, 2006
   I would like to thank you for inviting me 
and including me in the group of prestigious 
researchers presenting talks at this Workshop. 
   This was an extremely well organized Workshop 
on current topics of quite general interest.  First 
of all the program was concentrated on rich 
physics of skutterudites.  This is a very important 
topic that has not been the main subject of any 
major international conference previously.  At the 
same time, there are extensive research activities 
in this new field in Japan, Europe, and United 
States. The conference in Tokyo fulfilled the need 
for researchers to meet and discuss the results 
and acquire some perspectives on the future 
research directions.  The place, Tokyo and Japan, 
reflected the fact that Japan, and scientists from 
the Tokyo Metropolitan University in particular, 
are in forefront of this research.
   I believe, there was a good balance between the 
number of talks representing experiment, theory, 
and applications, again reflecting the status of the 
field. A talk on historical aspects of skutterudites 
presented by Dr. Skauli was an interesting 
diversification and  completion of the program. 
The second group of presentations was on other 
extensively studied strongly correlated electron 
systems, with an emphasis on heavy fermion 
Ce-115 compounds. A combining of these two 
classes of materials was a great idea for a number 
of similarities between them and for the fact that 
most of the participants carry research on both 
skutterudites and Ce-115 compounds. 
   From my own perspectives, the Workshop was 
very beneficial, particularly since I have missed 
the conference on strongly correlated electron 
systems in Vienna were some status of the 
research on skutterudites was presented. During 
the Tokyo meeting I have learnt about great 
experimental and theoretical efforts in this field in 

Japan. Talks and posters presented as well as 
informal conversations during this Workshop 
provided me with new ideas for my research. 
Finally, the Workshop gave me a chance to meet, 
for the first time, with my collaborators from 
Japan.
   The placement of the workshop, downtown 
Tokyo, was excellent. Proximity to skyscrapers 
in Sinjuku and other major tourist attractions, 
and great connectivity of the Tokyo Metropolitan 
University with different parts of Tokyo by train, 
was greatly appreciated by participants from 
U.S.A. and Europe.  The sleeping accommodations 
in the Guest House were also excellent and 
beyond my expectations.  Finally, there was 
always great help and hospitality from the 
organizers.  I particularly appreciate willingness 
of Professors Sato and Aoki and Ms. Kiyota to go 
extra miles in fulfilling all our needs. 
   Finally, I believe, there was a great need for this 
kind of meeting.  I hope this workshop will lead to 
future international conferences on physics and 
applications of skutterudites. 
   Again, I would like to thank you the organizers 
for giving me a great pleasure to attend this 
meeting and for good time in Tokyo.

With my best regards,

Dear Organizers of the Joint Workshop on NQP-Skutterudites and NPM in Muli-approach

　　　　　　　　　　　　　　　　　　　　　　Department of Physics University of Florida

Gainesville, U.S.A.

Bohdan Andraka
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   Personally, I consider the “Joint Workshop on 
NQP-skutterudites and NPM in multi-approach“ a 
complete success.  I have to admit that, initially, 
I was a little skeptical about the heterogeneity 
of the workshop.  However, as it turned out the 
different subjects have a lot in common and 
can very well inspire each other. I think it is 
not a coincidence that a number of esteemed 
researchers are active in the fields of heavy 
fermions and the skutterudites. 
   From point of view of organizing the workshop 
I can only congratulate our Japanese hosts, 
specifically Profs. Hideyuki Sato and Yoshio 
Kitaoka. They managed to bring together an 
impressive number of excellent researchers.  
The covered topics ranged from the filled 
skutterudites to compounds exhibiting heavy 
fermion and non-Fermi liquid behavior.  Also, 
I think the organizers had a very good feeling 
for a mixture of presentations reporting on 
experimental and theoretical work. 
   There is much recent interest in the 115 
compounds as this family allows to study 
t h e  i n t e rp l a y  b e tween  unconven t i ona l 
superconductivity and heavy fermionic behavior. 
Here, speakers from the two leading groups were 
invited: Prof. Y. Onuki (Osaka University) and Dr. 
E.D. Bauer from Los Alamos National Laboratory, 
both giving excellent overviews with respect to 
the electronic structure and thermodynamic and 
transport properties (including the Pu-based 
compounds), respectively.  In addition, interesting 
NMR studies on these compounds were reported. 
   Much at tent ion  focused on the  f i l l ed 
skutterudites.  I appreciate the talk about the 
discovery and history of the skutterudites in 
Norway. Scientifically, again the leading research 
teams presented their intriguing results.  Here, I 
wish to specifically mention the talks by Prof. T. 
Takabatake (Hiroshima University) on magnetic 
and thermoelectric properties of the Sb-based 

skutterudites, by Prof. B. Maple (UCSD, USA) on 
strongly correlated electron phenomena in the Pr-
filled skutterudites and by Prof. E. Bauer (Vienna 
University of Technology, Austria) focusing on 
the thermoelectric features. 
   Other new materials were reported, e.g., by 
Profs. M. Lang (University of Frankfurt, Germany, 
organic materials) and Z. Fisk (UC Davis, USA, Lu-
diluted YbRh2Si2).  A number of interesting new 
experimental results based on heat capacitance 
measurements with angular-dependent applied 
magnetic field were reported and contrasted 
to the angular-dependent heat  transport 
measurements to learn about the symmetry of the 
superconducting order parameter.
   Very intuitive theoretical work was presented 
(among others) by Q. Si (Rice University, USA) 
and A. Schofield (University of Birmingham, 
UK) on quantum criticality and I. Vekther (LSU 
Baton Rouge, USA) regarding the interpretation 
of the angular-dependent heat capacity of nodal 
superconductors in the vortex state.
   I would like to mention that the organizers 
succeeded not only in putting together a 
remarkably interesting scientific program but also 
took excellent care of all other needs and interests 
of their guests.  The location of the workshop was 
well chosen, the accommodation was very good, 
both the opening party and the conference dinner 
were well organized and all needed information 
was readily available both beforehand and during 
the workshop. I also wish to thank Aiko Kiyota 
for her constant and extremely friendly and 
proficient attendance to all our wishes and needs.
   Last but certainly not least I would like to thank 
the organizers once more for doing such a superb 
job. I also would like to express my deep hope 
that this type of workshop is going to initiate a 
certainly very successful series.

Max Planck Institute for Chemical Physics of Solids, Dresden, Germany 

    Steffen Wirth
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  9 December 2005  
   I was asked by professor Fossheim at the 
University of Trondheim (NTNU) whether I could 
go to Tokyo and give a lecture on the mineral 
Skutterudite.  Professor Fossheim had, in turn, 
been contacted from research colleagues in 
Japan.  He knew that I had studied the cobalt 
mines at Skutterud and was interested in the new 
research on Skutterudites.  Then I was  contacted 
by Fossheim’s colleague, Professor Suzuki at the 
University of Hiroshima, and later by Professor 
Sato at Tokyo Metropolitan University and 
Professor  Harima at the University of Kobe.  I 
was invited to give a lecture on Skutterudite 
related to the discovery and exploitation of cobalt 
ore at Skutterud. 
Travel: 
I arrived Sunday 20 November after a 28 hours 
travel via London (the opposite direction) as 
there are no direct flights from Oslo to Tokyo.  It 
was a bit complicated to find the way with trains 
from the airport, all together 4 different trains, 
but with kind people’s help I managed.  When I 
arrived at Tokyo Metropolitan University I didn’t 
find any guard. Unfortunately, my cell phone did 
not work in Japan, but some students helped me 
to get in touch with Professor Sato, who was very 

helpful to get me installed in the International 
house.
   Before the travel, and also when preparing for 
the travel to Narita on my way back, I had very 
good assistance from Mrs. Aiko Kiyota and her 
colleagues.  On my way back professor Yuji Aoki 
picked me up very early in the morning and 
drove me to the train station and gave me all the 
relevant information. Everybody was very helpful 
during my whole stay.
 Lodging: 
I had the privilege to stay at the International 
house on the university campus, which was very 
comfortable with all facilities.  I appreciated the 
possibility to make tea and food, the refrigerator 
and especially the bath tube! From the little 
veranda I had a view to the garden area, and I 

Short report from a wokshop at Tokyo Metropolitan University on NQP-Skutterudites and 

NPM in multi-approach,  November 2005

 Abakken 1, N-1336 Sandvika, Norway 

Hilde Skauli

Laboratoire Léon Brillouin, CEA/Saclay, France

Jean-Michel Mignot

   I have participated only in two sessions of the 
Tokyo JWS conference during a brief stop I made 
at Tokyo Metropolitan University on returning 
from another workshop in Hiroshima. However I 
have been impressed by the good standard of the 
organization, and the high quality of the panel of 
speakers. The focus was placed on very hot topics 
in the field of strongly correlated electron physics, 
with lectures given by some of the best specialists 
worldwide. Undoubtedly this must have been 

a very rewarding meeting for participants who 
could attend it all the way through. 
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enjoyed morning walks along the cobbled paths 
of the beautiful garden I and other foreigners 
admired how very well kept everything was, from 
the buildings to the pathways and the trees and 
parks of the university campus. 
Logistics: 
The work-shop was very well planned and 
arranged, and the timing was strictly precise. 
The talkers were helped in keeping the time by 
a PC displaying “countdown”.  Professor Yuji 
Aoki was in charge of the technical installations, 
assisted by a number of students who contributed 
to the arrangement, not least by handing out 
microphones when questions were asked from 
the audience.  Professor Harima was in charge of 
abstracts, as well as the whole range of practical 
details concerning preparation of the talks.  He 
had prepared a booklet with the program and 
abstracts for the talks and posters. 
   The conference room was comfortable and 
well technically equipped so no time was lost on 
technical problems.
   During coffee breaks it was possible to go 
outside to have fresh air, and coffee, tea, soft 
drinks and a variety of snacks were available all 
the time. It was good to have Mrs. Kiyota and Mrs. 
Kawamura present in the hall outside the lecture 
theatre as they were very helpful with all sorts of 
questions. 
Social: 
Sunday, the day before the workshop started, 
there was a welcome party at the International 
house.  For me it was especially useful, as I was 
an outsider who had never met any of the others. 
Delicious Japanese food, drinks and a friendly 
atmosphere gave the possibility to get introduced 
to the other participants, so giving a talk the 
next day seemed less scary.  Professor Sato and 
professor Harima were very nice and made sure 
that everybody enjoyed themselves.
   Fortunately, there were several places close 
to the campus where one could have lunch and 
dinner.  I particularly enjoyed the meals with 
the Japanese participants in the traditional  
“tatami restaurants”.  I appreciate very much 
the hospitality of professor Sato and Mrs. Sato, 

professor Harima and their colleagues and 
students.
   Professor Sato’s wife kindly assisted me and 
Mrs. Gerda Rogl to Tokyo, where we visited 
the temple area and the emperor’s palace and 
had lunch at a traditional Japanese restaurant. 
Needless to say, I enjoyed this touristic trip very 
much. Apart from this visit I enjoyed attending 
the talks at the work-shop.
Professional evaluation:
First of all, I am very content that a mineral 
discovered in Norway in the first part of the 19th 
century has proved so interesting regarding 
new material research.  Although my profession 
is geology, I have always been interested in 
physics, and had already read about the last 
years’ application of the skutterudite structure. 
Although the theoretical level of the talks was 
way above my level, I could relate quite a lot of 
it to mineralogy and geochemistry.  After the 
work-shop I have collected several papers from 
the large database of the Skutterudite Group, 
and hope to be able to write short articles both 
about the discovery of the mineral and the recent 
research and applications.  To me, this story 
illustrates very well the importance of basic 
research, as no-one knows when basic knowledge 
can be used for practical application.
   I hope to establish contacts between the 
Skutterudite Group and Norwegian researchers 
in physics,  chemistry and mineralogy,  as 
well as to Blaafargeværket (the blue colour 
factory).  Hopefully, I will meet my Japanese and 
international friends in Norway in the near future.
I t  wi l l  be  my pleasure to  guide them to 
Blaafarveværket with the Skutterud mine, and 
to show them the skutterdite samples at the 
geological museum.
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   This volume is a special issue for the inter-
national workshop held on November 21-24, 
2005 at Tokyo Metropolitan University located 
in a northern suburb of Tokyo, to make an in-
terim summary on the research progress of the 
priority area project evolution of new Quantum 
Phenomena Realized in the Filled Skutterudite 
Structure  granted by the Ministry of Education, 
Culture, Sports, Science and Technology for five 
fiscal years from 2003 to 2007.  To promote the 
scientific discussions from the wider view points 
and to welcome any opinions from outside of this 
area, it was jointly held with the project “New 
Phase of Matter in Multidisciplinary Approach”  
(Project leader: Prof. Y. Kitaoka, Osaka University) 
and “Osaka University, 21st Century Center of 
Excellence Program Core Research and Advanced 
Education Center for Materials Science and Nano-
Engineering (Project leader: Prof. K. Miyake, 
Osaka University).
   The workshop was a great success made of 37 
oral talks and 82 poster presentations.  There 
were more than 150 attendants including 22 
participants from 6 foreign countries.   As a 
special talk planned by Prof. Harima, Dr. Skauli 
had an introduction to the skutterudite from the 
geological view point, which was successful and 
thankfully appreciated by the participants.  I 
would like to thank all the participants for their 
attractive presentations and intensive discussions 
both in the conference room and in the coffee 

session.  For the success of this workshop, the 
advise from all the team leaders, T. Sakakibara, 
(team A02), H. Harima (team A03), I. Shirotani 
(team 04), M. Yoshizawa (team 05), M. Udagawa 
(team A06), and Prof. Y. Kitaoka and Prof. K. Mi-
yake was indispensable. Finally, I must thank the 
local committee members, O. Sakai, M. Kohgi, Y. 
Aoki, K. Kuwahara, R. Shiina, H. Aoki, Kiyota-san, 
Kawamura-san, and all the students of our group 
for supporting to organize this workshop.

                              Tokyo Metropolitan University

Hideyuki SATO

Thank you!


