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large crystal (~10cc)
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Rb, W0, [x=033)
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energy

of the Rb local mode
(@ oc M1/2)

Figure 3. Dispersion curves of Rb,WO: (x = 0.33). These are the refined data ot those
published previously (Sato 1980). LA indicates the longitudinal acoustic branches. TA.., and
TAj,indicate the transverse acoustic branches with out-of-plane and in-plane characteristics,
respectively. In each direction of the reciprocal space the same abbreviations are used for

the data taken by the settings of the spectrometer to measure the phonons with the same
polansation.

M dependence of T, :a kind of isotope effect

cf. rattling



() molybdenum bronze A,;M0oO, (A=K, Rb)

—so0ft phonon near the Peierls instability—
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phonon softening at ¢ = 2n/A =24;

Phonon dispersion curves
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(Il High-7, Cu-Oxides
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Possible High T. Superconductivity
in the Ba—La—Cu—O System

J.G. Bednorz and K.A, Miiller

IBM Ziirich Research Laboratory, Riischlikon, Switzerland

Received April 17, 1986 , J.G. Bednorz and K.A. Miiller: Ba—La—Cu—O System (a)
Metallic, oxygen-deficient compounds in the Ba— La—Cu -0 system, with the composi- 008 ' : .." . 0020
tion Ba,Las.,CusOy3-,) have been prepared in polycrystalline form.--Samples with " . '5.'

x=1 and 0.75, y>0, annealed below 900 °C under reducing conditions, consist of three FLENN
phases, one of them a perovskite-like mixed-valent copper compound. Upon cooling, 005 |- = \ S .-'

the samples show a linear decrease in resistivity, then an approximately logarithmic A O -1 0016
increase, interpreted as a beginning of localization. Finally an abrupt decrease by up - : Yo o _-::'

to three orders of magnitude occurs, reminiscent of the onset of percolative superconduc- "Lt oo -

tivity. The highest onset temperature is observed in the 30 K range. It is markedly 0041 3. o ", - A

reduced by high current densities. Thus, it results partially from the percolative nature, e et T _

. 4 " 0.012
bute possibly also from 2D superconducting ﬂuctuatnons of double perovskite layers ~ o [ -
of one of the phases present. £ : - §
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active magnetism & anomalous transport
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pseudo gap Ceap-like structure in x”(ge) of YBCO]

Gap formation much above 7,
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pseudo gap in STS
spectra
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Growth of AF Correlation & Pseudo Gap
Phase Coherence of Singlet Pairs — Superconductivity
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theoretical description
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(IV) Superconducting State of Na,CoO,- yH,0
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(electron-electron interaction)

a) a- or (d,+/d,)-wave singlet
b) p-or ~wave triplet
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Experiments

<samples>

polycrystals & single crystals
Na,Co0,-H,0 & its mother system Na,CoO,

<ZAEM D EER>

magnetic susceptibilities broad Vi ew"&j{ﬂ]l:

specific heats

oxygen isotope effect on 7
impurity effect on 7

NMR (Knight shifts, longitudinal relaxation rates)
neutron scattering
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magnetic structure of Na, :CoO,

< CO&%S-S
= 73 %~§ ;: iNa cNa
\s ki
P =ca: —
O r Na ordering: T <470 K

M. Yokoi, M. S. etal. JPSJ 74 (2005) 3046.

collaboration of NMR and neutron scattering
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oxide conductors [bronze]
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Cu oxide superconductors [
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clarification and understanding [Spin 1/2, Neighborhood of Mott
of the characteristics Insulator phase, low dimensionality]
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strong magnetic fluctuation
anomalous metal
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frustration . strongly correlated electrons
Low dim. spin systems  Pyrochlore systems, « *sub&fcbnd.., New phenomena of spin transition
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chirality (y =S,-S,xS.,) #ilEF
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Hdep. of magnetic structure
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T, ,<T<T., sinusoidal T<T., helical
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AT —2(): Li-NMR spectra against H (T)
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