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(PVDF) DA iz, 2O 7 4V AT Al & SRS L, Rl &2 0HE L7248 S8
(ZAE Y H T 72, BRI O ZAN—H —TATEOEmWE 7 I vy 7iRE W, NIRRT
2 —Y—ORBITFEIREEA ¥/ —L L TTK 3 [IERRE R EE BN T UL AT a—ik
TiTo 7=, IR TIX 40-130MHz 5 10MHz pulse echo in LN, sound attenuation

BN TR B 2 T in methanol and LN,
S gt - =0.8

I KA E - methana

T, WEERRETOLRE 5 i LN,

(2. 20-200MHz £ TOFERDE %5 §04

T T& 72, PVDF O+%E EO-

Ve N N < » = ) ‘ |
FEPRIIRRE FRELL T TIRE e T 00 0000 15640
Zb L7pno T, BIIRE O time[usec] frequency’ [MHZ]
HIEIZHHEHARETH S & Eb 1:10MHz pulse echo in LN2 2:sound attenuation in
b, methanol and T.N2

P14 The First x-type EDO-TTF and MeSEDO-TTF Complexes
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o)

(EDO-TTF)2PFs is known for the multi-instability of [ IS> (S]/R
metallic state as well as for the ultra-fast and highly efficient oS S8

. o . S R = H: EDO-TTF
photo-induced phase transition. The chemical modifications are R = SMe: MeSEDO-TTF

£ ]
& c
g
P
(Fig.) Donor packing pattern in
conductivities were almost temperature independent at  (EDO-TTF);[Cu(NCS),].q7s.

carried out to find further functional materials.

The first x-type complexes based on the title donor
molecules, (EDO-TTF)2Ax and (MeSEDO-TTF)2Ay [A =
Cu(NCS)2, x ~ 0.75, y ~ 0.60] were obtained, in the

o)
conducting layer of which the face-to-face donor dimers a

were orthogonally packed (Fig.). Although the

around room temperature, the temperature dependences of magnetic susceptibilities
exhibited round maxima which are typical for antiferromagnetically coupled low-

dimensional localized spin systems. The possible electronic structures will be discussed.
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(DMEDO-EBDT),PFs (1) 1%, 185 K T&JE —fafxifinf 2L 2 3, MmANLEW, fEdhT
BN K= F 0%, 151300 K), 2 55F

%

CH
(200 K), 4 57150 K) & 2MET B(1], b b, [OISﬁSI 3
HEMEHTTIE 300 K (231 T4 T DMEDO-EBDT 43 O’S STNCH,
FIIH-REBEHME2ALTVDEEZLND, FRIT, DMEDO-EBDT

PR A N2 Z E 2 HE LT, REN A
7 MVERE LD THET 5,

Fig. | ICRETHIELTZ1 DT~ AT L ER
¥, C=C MffREI CH 5 vi3. vis E— F& C-H MW
EARENTH D vy, vag T— FBBUHI ST, F72,
T — FOREHIL, +1 fifio> DMEDO-EBDT %)+ 1100 1200 1300 1400 1500 1600 170C
RENVEICIEWZ E NS oz, 2O i, &R Raman shift / om
PR & #r2 0  FiRIZBW T TICEMO ALY Fig. 1 Raman spectrum of 1 excited
EREETWDL Z L AR LTS, HHIE, A by a 568 nm laser at room
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Intensity / arb. unit

7 MVOIREELIZOWT bigimd D, temperature. The numbering j
(1] AiES, 253 [ AatRma 3C07 (2009) denotes the v; mode.
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DE = AICHRE T % 1| SEA LT CLEDOTTF &8 §cnatboorr | s
HicA& Rk L7z, CLEDO-TTF (X EDO-TTF-CO2:CHsz ™
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[1] H. Yamochi and S. Koshihara, Sci. Technol. Adv. Mater., 10, 024305 (2009)
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U7 MEREIRG 1, JBAL x = 0.05 £ Tl x = 0 LA clr ~ Me:MeEDO-TTF
BNREZ DN, x=0.13 TIE COEBOFMBHILL T\, Z0Z £0vb MeEDO-TTF
DHEANIZEI D ZEALZENRD S H CO A BRIICINEI C& 5 Z LB BT 5 72[1],
ARG TIE, T HIC CO HBEMHEAT 2 T EFEOHRIZEHIT 5 M1 i OZEB O R4
ZHBE LT x=0.06~0.12 DIRGFEDOBF 21T o 72, IR AT X B EMRAT ORE RS,
x = 0.09 T THMEDO BFEMEIME T L, WENZHEV AO BB A 1 5 /31 /L REERE NI =
TRBRICHITIKIR T CO B NEE - EZEX DNAMELLN Ao, SHIcZhL K
T2 x Tld x = 0.13 LFARIC CO BB DIRIFIZ R bR o72, HHIZIAICIMATT
VAT MVOREEICET AER D A DY T M-TEEOFEMIZ OV Cikam L7120,
[1] T. Murata et al., Physica B, (2010) in press (doi:10.1016/j.physb.2009.12.042).
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[1] H. Yamochi et al., J. Mater. Chem., 16, 550 (2006)
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P21 Large enhancement of superconductivity in Sr,RuQO, by uniaxial
pressure
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A Y 3 HIEBRE(R SroRu0, DB EEEBIRE 7125 05

Wi, HWIETT 1.5 K Thd o &ofkE T ot S z:l
NDZEEMBITHNDR, BT S RITH & 2 | '
SNTWRroTe, KBFFETHLXIZDOT 2 0.2 GPa D ¢ 5 O0Ff 7——-—-—__’
7T BHEE ) FC SrRu0, DAL v kT M S 7
3.2 KICETERT AL &BbAICLE, ARRTIRE &
NODOFEREREN L, T, EROBFIZ OV CHRT . ‘*nﬁlﬂj‘“”m

J 0.2 GPa

A fom—e’ 0GPa
0 1 2 3 4

Fig.: Temperature dependence of AC magnetic susceptibility in
Sr,RuQ, under uniaxial pressure along the ¢ axis.
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P23 NMR study on iron pnictide superconductors
LaFeAs(O, F) and BaFez(As, P);
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L, WinEREOBMKMECHBEEY v v 7 OMNE & A EENMR) 2 AV ChFSE
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DREEINEE & BRSO EIZ OV THET .
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[1] S. Kasahara et al, arXiv:0905.4427. BaFey(As;.Py), DX [1]
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P25 Superconductivity in charge-carrier doped SiC

M. Kriener,' T. Muranaka,” J. Kato,” Z.A. Ren,” J. Akimitsu,” and Y. Maeno'
'Department of Physics, Grad. School of Science, Kyoto University, Kyoto 606-8502, Japan
’Dep. of Physics and Mathematics, Aoyama-Gakuin University, Kanagawa 229-8558, Japan
E-mail : mkriener@scphys.kyoto.u.ac.jp

Silicon Carbide (SiC) belongs to the diamond-based family of superconductors
originating from wide-gap semiconductors upon high charge carrier concentrations [
either by boron (SiC:B) [1] or aluminium (SiC:Al) [2] doping. Surprisingly both dopants lead to a
superconducting transition temperature of about 7. = 1.5 K as indicated by sharp transitions in
resistivity, DC, and AC susceptibility (Fig. 1 (a), (c)) [1]. Clear jump anomalies in respective
specific heat measurements indicate that the superconductivity in
both systems is a bulk feature (Fig. 1 (b), (d)) [3]. Note the very
small absolute values of ¢,/T; high precision was required for the
measurements.

Another surprising feature is a distinctive in-field hysteresis in
resistivity and AC susceptibility measurements, a hallmark of type-I
superconductivity (Fig. 1(a)). Since this hysteresis is almost absent =
in SiC:Al, it is unclear at the moment if the latter system is an i fffr:n":ﬁ;_,‘
intrinsic type-I or type-II supercondutor. This presentation will give 2 H
an overview of the superconductivity in SiC.

[1] Z.-A.Ren et al.,]J. Phys. Soc. Jpn. 76 , 103710 (2007).

[2] T. Muranaka ef al., unpublished.

[3] M. Kriener et al., Phys. Rev. B 78, 024517 (2008) and
unpublished. 00 05
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P27 Superconducting properties of noncentrosymmetric
Sd-electron system CaMSi; (M=Ir, Pt) and Li,(Pd,Pt,);B

Gaku Eguchi?, Darren C. Peets?, Markus Kriener?, Sachiko Maki’, Eiji Nisshibori®, Hiroshi ey
SawaP, Shota Haradac, Sk. Md. Shamsuzzamanc, Yoshihiko Inadac, G. -q. Zhenge, Yoshiteru 'e ‘

= s"i}z

Maeno# 7
aDepartment of Physics, Graduate School of Kyoto University, PDepartement of Physics, :té
Department of Applied Physics, Nagoya University, °Graduate School of natural Science and )
Technology, Okayama University

E-mail : geguchi@scphys.kyoto-u.ac.jp

When a superconductor does not possess an inversion center, Cooper pairs cannot
be classified into spin-singlet and spin-triplet due to parity mixing, and a variety of
novel superconducting properties have been predicted. In this presentation the specific
heat and magnetic properties of the recently discovered

noncentrosymmetric ~ 5d-electron  superconductors 20 [LIZPtSB

CaMSi3 (M=Ir, Pt) and Li2(Pdi~Pt:):B (x=0.84, 1), the —~  8cs curve\‘;:x/ 1055 T
latter are believed to be spin-triplet dominant, are 31° N1 et
reported. For CalrSis (7c = 3.7 K) and CaPtSiz (Tc = :,E~10. ﬁ g 1o T
2.3 K) the experimental results suggest that these & f}‘:}"l it 15 T
superconductors belong a kind of conventional. For F ° i »639% |30 T
Li2(Pdo.16Ptos4)sB (7c = 3.1 K) its superconducting 0 :

o

. ) . 1 2 3 4
properties are revealed to be almost identical to those T(K)

of Li2PtsB (7c = 3.1 K). Nothing anomalous that seems
to derive from the lack of inversion symmetry was
observed in these 4 compounds. The details will be
given in the presentation.

Figure 1. Li,Pt;B electronic
specific heat in various
magnetic fields.
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P37 Magnetic Properties of Single Crystals of Pseudoblnary
Fe;..Co,Teygs System

Jinhu Yang, Mami Matsui, Hiroto Ohta, Chishiro Michioka and
Kazuyoshi Yoshimura

Department of Chemistry, Graduate School of Science, Kyoto

University
yangjinhu@kuchem.kyoto-u.ac.jp

The recent discovery of superconductivity in iron-based layered compounds has
attracted a great deal of research interests. In contrast to the other iron-based
superconductors, FeCh belongs to P4/nmm space group and has the simplest structure.
FeSe is a superconductor with 7c of 8 K. Interestingly, theoretic calculation indicated
that the spin density wave is more stable in FeTe than that in FeSe, and therefore a
much higher Tc was expected in FeTe by substitution or other ways.

Single crystals of Fe;Co,Tegss have been synthesized successfully with x = 0,
0.02, 0.03, 0.05 and 0.10. The cobalt can be substituted for the iron site as Fe;..Co,Teg g5
up to a solubility limit of x = 0.10, above which an impurity phase was observed. We
obtained the intrinsic susceptibilities of these samples by Honda-Owen plot. The
antiferromagnetic transition temperature decreases from about 70 K (x = 0) to 34 K (x =
0.05) with increasing the Co substitution level. Superconductivity was not discovered in
this series, but a spin-glass like behavior was observed in 5% substituted sample.
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P40 Structures of connexin26 mutants demonstrate a
global flexibility of subunits and N-terminal

Atsunori Oshima', Kazutoshi Tani', Masoud M. Toloue®, Yoko Hiroaki', Amy Smock®,
Sayaka Inukai', Bruce J. Nicholson®, Gina E. Sosinsky® and Yoshinori Fujiyoshi'

E-mail: atsu@em.biophys.kyoto-u.ac.jp
1. Department of Biophysics, Faculty of Science, Kyoto University

2. Department of Biochemistry, University of Texas Health Science Center at San
Antonio

3. National Center for Microscopy and Imaging Research, Department of Neurosciences, University of
California, San Diego

Gap junction channels are unique in that they possess multiple mechanisms for channel closure,
however, structural insights into the gating mechanism have been limited by the lack of isolation of
closed versus open channels for each gating mechanism. Here, we present three dimensional maps of
the mutant connexin26 (Cx26M34A) and an N-terminal deletion of this mutant (Cx26M34Adel2-7) at 6
and 10 A resolution, respectively, determined by electron crystallography. Three of the six connexin
subunits in the Cx26M34A hemichannels have non-equivalent configurations resulting in a departure
from strict hexagonal symmetry. The volume of the density seen in the pore of the Cx26M34A channels
is prominently decreased in the Cx26M34Adel2-7 pore, but a slim density still resides. A projection
map of Cx26 wild type (Cx26WT) channel at 10A resolution and crystallized under conditions
promoting a closed state reveals a density in the pore that is weaker than the Cx26M34A plug, however
the high variance peak from the crystallographic averaging indicates that the Cx26WT N-terminus is
very flexible. The fitting of a recent X-ray crystallographic structure of Cx26 into the Cx26M34A and
Cx26M34Adel2-7 2D crystal maps reveals radial shifts of the transmembrane helices toward outside of
the channel. This movement of the six monomers within each of the two hemichannels may reflect a
difference between an open state (3D crystals) and a closed state (2D crystals), but also reflects that in
the 2D crystals, the channels are surrounded by two lipid bilayers. In addition, the channels in the 2D
crystals show complex structural features at cytoplasmic side distinct from the 3D crystal structure.
Thus, flexibility of inter subunit interactions and rearrangement of an N-terminus to form a “plug”
create a closed channel for the M34A mutant.
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UNB [T Z D Hflfg XY B =il —72 LW I BT IUET S EE 2 HN58, URD
FERUIFERITIRLS . 39V—KIEE Th 2 F 28 LTV D,

F72. NMR A7 Mre UTi06 1.3 K Tl HOBEKERFRAEZ D, 0.8 KLU T AT =
const. Z7~ L CW D HDFTZIT 0o T2,
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PR iR EER T, 2008 F 2 AIZHOL LERFOME 71— 775 LaFeAsO;F; T
T=26K OFBREZ R L2 Z L #FRICIEFITHER SN TEH Y BIE CIIE LB mE
BERBIEEERDOF T, md T, (~56K) %77, TOHTYH LaFeAsOFy 1TE )%

MFHZ LT, B T~ B3R ELNLMETH D, I
Tax DT N—=TTIE, ENCELD T EROFRRZIRD DI, .;: ]
LaFeAsO,F, DJE/] FT®D BAs-NMR HIiEZ1T-> T\ 5, AR ] I :;}:-.~=..
FEN T & et &I 81 BB ORELLE R LTS, M 273‘ PR
JEIZE D, 7 v 14% F—71CBW T, IREBEEOEMMAR fféi,-f‘""' oo
B THERE SHALE, 7o F—7REMSTION TR % Do ]
REIFBOXIIREY, 7 vF 5% F—T 2BV TIE, MEIC X D8 f i ]
L EORMAE > & 0 LENDH, TLOWMIAS, . ° e ¢ "
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[1] K. Tatsumi, er al., JPSJ 78 (2009) 023709 [2] T. Nakano, et al., arXiv:0909.0318(2009)
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P51 Development of MRI Microscope
LB 5L A, JKIRE FERE be, fRJE B P
a RS EADTIERE AR 2R BIK
bR IR E R AR v 2 —
o & H B LR FE AT
E-mail : ueno@hs.med.kyoto-u.ac.jp

We have been developing an ultra high resolution MRI, “MRI microscope”[1] for ultra low
temperature physics, by using lower temperature, higher magnetic field and stronger magnetic field
gradients. In these environments, shorter pulse interval is required so as to suppress spin diffusion
effect. Besides, at low temperature, dipole field becomes large because of strong magnetization. If
dipole field is inhomogeneous, multiple spin echoes (MSE) are generated. High magnetic
homogeneity is needed so as not to generate MSE. We constructed the MRI Microscope using a
magnetic field of 7.2 T, with tri-axial magnetic field gradients of 2.0 T/m, Helmholtz transmitter coil
of 5 mm diameter and 2.5 mm. We visualized the pure liquid *He in a 230 pm diameter tube to study
the effect of nonlinearity on the MRI Microscope at low temperature and in high magnetic fields. An
MRI image was obtained at 0.22 MPa, 1 K with 1.8 um x 1.8 um pixel size. At 65 mK, the MRI
image became more blurred. We speculate that it was caused by large spin diffusion and nonlinearity.
We will apply this MRI microscope to image the vortex lattice of rotating superfluid *He-A phase.

[1] M. Hachiya et al., J. Low Temp. Phys. 158, 697 (2010).
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NHEHETHD, £ZT, 14.1 T (RT7TE 48mm) OF RS~ 7 % v &2V, N 15 550 % &
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Tu—7L L, FIT 4 ad VORERREZEOROBISAR 2 FINTE DRGHE L,
ZAUT LY | 40psec FREET 3 #h T AC 3T/m BREOWSG ABLA#NT 5 Z LR FREL 72 572, MRI
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A AN (20um)° T 2 SRR E DB AT LI TWD, ZO%E ORGIEFIL 22 KETH D,
Z O MRI BAMSEZ T, P53 WUl R T/ v 7 T U MAX I ETANREA T L DOFRE
W2 AT, T DFRBA T = X LOFNTIZET LTV D, FRERIVICIT MRL BAMEEIEHAE
HREE~DOICHHEZ TND,
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BRI AT 72 LA BRANC R R T 5 &4 400 X U BMRICAEMIBESE A2 Hols & U 7= R
TN - RGO Z 5. T ORI N400 LI TE Y, COBERI LT
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YA—ITRESN TN D 306 F v o p/VIMBEKEE 2 2. 8 44t 6 4T T BRI
JED D % —T N400 &EZ LILDD BT HI CEATHARR : 4556 SV , 95
4 2 TR ZEMT-TEREDHEE TEX . £/ 8 4T 5 AT THPERIC G AIEk 72 k20 2345
v CEPHTERER 1 440 S VM) , 5 A& TCCEREN/HETEZ. 747 N -
PLEETTIE N400 JEENIAYEREMN THDH Z ENREN TS (Helenius et al. 1998,
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WETANAERELZBRBEICROTZTER. [HiE] 77377737 1 A XA —4—
(GRA)204ch, ~ 7 % b A —%—(MAG)102chlZ L % it 51 2 19ch @ i (EEG) # A & [F]
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RIEHRRKOT v > FV TORGRFMB L O —27 0%z L7, [FER] GRA, MAG,
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[1] T. J. Prior et al, J. Mater. Chem. 14 (2004) 3001.
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[1] Yuri V. Mironov et al., J. Phys. Chem. B 109, 23804 (2005) BT ViSoBry O S5 AL iR
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o on & RCO ; MEEETL LA

A Yt (EPA) IHRIR - @RS TAR mnﬁﬁﬁi}i>iﬂﬁﬁf
TOEMIELGEN, UV UNRED sn-2 L7 S VEK ”m:m,mm:m T
4y & LCHEL T\ 5, EPA &4 U VR m;;jégfﬁngvvm

DHERFONRE S R 7 B ORERBUCEE T 5B b

TWDHD, WEEOFEMIIAHTH D, HUHE=ETIT
EPA % 4CH iz O KR ToOHAEET L IKIEF
Shewanella livingstonensis Ac10 |23\ T EPA &8V VFE
LS R BOMENER 2R T D MAE/TND, £ B ’
ZC. ARWFGETIL in vivo TH NI E-NREFRMEER % xum-n-\.m- Hoechst33342 u,,.L )
T 270N FTn—F L LTE—7 L8 EPA & &7 PAARIETETTCRELEEWAR
EE\JIE) VIEE ARG L ((Fig. 1), REO EPA KIBEEIZINBESIN L 72FE D phenotype % 5 H)

Flg | ﬁﬁﬁi’cjﬂ—j@ﬁiﬁ

REIZEH UCRENT L=, ZOREE.  BPA FrMZRR(TELZ I L35 Z L ICkEh L7z ( Fig. 2 ),

RFESTIE, ZHICHOWNTO XY FEMRRER & FNICHES S BRE R0,
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s O~ Th b A a2 (EPA) 24T D,
EPA G RBRISF 2 L7z R, EPA 2MEIE TOMIN /2y RIZE
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EFLCTWZEnbay, EPA 2MERCTOMY L <7 BRI

WELTWDHZ RS e, AW TIL, EPA REVLARESX X7 BICKIZT 2%
fENTT 5 2 L& Bie L. REONIMESBEEOMENL & NIMES L X7 D7 a7 4 — Mg
WraiTo7z, ik - iR > 2 B E AhdE OEE VT, 4°C & 18°C THiE L= AH
DHENAMEESEEL, U UIEEEB L SDS-PAGE 12Xk 55 o XU EOMRAE L L
THR LM AT L=, EOREY N7 B 2 otERIKENCHE L TENEND AR v
NEXTFRYRT 4 T—=TV F ¢ BT LTERER, WS 7 BB DE
BRI N E SNBSS A GO N2 N o ts, 4°C L 18°C THEEL-E
DRNNES R 7B 2 e _T iR, MR, Bkttt — XTF 7Y D AT
Bb2sNEES LR EORE 7 OAEFERN, 4°C THEMLTWD Z ERbnroT,

P60 Folding of an outer membrane porin from cold-adapted
bacterium facilitated by eicosapentaenoic acid-containing
phospholipids

DAI Xian-Zhu?, KAWAMOTO Jun®, SATO Satoshi®, KURIHARA Tatsuo®,
ESAKI Nobuyoshi®

*Institute for Chemical Research, Kyoto University

PResearch Center for Low Temperature and Material Sciences, Kyoto

University
E-mail: daixianzhu@mbc.kuicr.kyoto-u.ac.jp
Shewanella livingstonensis Acl0 is a psychrotrophic bacterium isolated from Antarctic
Ocean, which synthesizes eicosapentaenoic acid (EPA)-containing phospholipids. The
disruption of EPA synthesis genes leads to growth retardation at 4°C but not at 18°C,
suggesting that EPA plays an important role in cold-adaption of S. /ivingstonensis Acl0.
Omp_C74, a homolog of outer membrane porin OmpA, is cold-inducible in this bacterium.
Western-blot analysis of the wild-type strain and the EPA-deficient mutant with Omp_ C74
antiserum suggested that Omp C74 adopts different conformation in the presence of EPA.
We further investigated the folding of Omp C74 in vitro in the presence or absence of
EPA-containing phospholipids. Recombinant Omp C74 unfolded in urea was refolded by
rapid dilution into liposomes made from 1, 2-dipalmitoleoyl-sz-3-phosphatidylglycerol and
phosphatidylethanolamine with or without EPA-containing phospholipids. The folded form
was confirmed by checking its heat-modifiable character by SDS-PAGE. We found that
Omp_ C74 folded more efficiently in liposomes with EPA-containing phospholipids, and
the protein folded in the presence and absence of EPA-containing phospholipids showed
different limited proteolysis patterns.
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[1] S. Kasai, et al., Appl. Phys. Express. 1,091302 (2008). [2] K.Yamada et al., Nature Materials, 6,
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P66 Present Status of Dark-Matter Axion-Search “CARRACK?”
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Axion, a hypothetical elementary particle invoked to solve the time-reversal
invariance problem in strong interactions, is one of the most elegant solutions for the
dark matter particles in the Universe. We have developed a sensitive method to search
for axions with a Rydberg-atom single-photon detector. In our detector system, the
axions are converted to microwave photons under a high magnetic field via the
Primakoff process. The axion-converted photons are then absorbed by Rydberg atoms
and the excited atoms are counted with a selective field-ionization method. Here the
status of dark-matter axion-search called “CARRACK” is presented and discussed:
Specifically emphasized points are 1) use of Potassium Rydberg atoms, 2) two-step
excitation scheme with two diode lasers for the production of Rydberg atoms, 3) refined

setup of microwave cavity with Stark electrodes and metal posts at low temperature.





