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Na0.3CoO2.1.3H2O with the triangular lat-
tice of Co atoms exhibits the supercon-
ducting transition at Tc of 4.5 K.1) It at-
tracted much attention as the oxide super-
conductor with 3d-electrons found after the
high-Tc Cu-oxides, and various experimen-
tal and theoretical studies have been car-
ried out to identify the superconducting
mechanism.
We have carried out the neutron magnetic
inelastic scattering to investigate the rela-
tionship between the magnetism and the
superconductivity. We used aligned crys-
tals of NaxCoO2.yD2O, in which the vol-
ume fraction of the superconducting phase
or the one with y˜1.3 was about 75%.
The remaining non-superconducting phase
was found not to contain D2O. On this
aligned sample, we have carried out mea-
surements three times. During the peri-
ods (nine months) between these exper-
iments, the sample was kept in the He
gas with D2O vapor. The c-axis length
of the superconducting phase was deter-
mined to be 19.7038(7)�, 19.706(2) � and
19.653(2)� just before the first, second and
third experiments, respectively. This indi-
cates that the deuterated parts of the crys-
tals are at the boundary between the lower-
nuQ3 superconducting and nonsupercon-
ducting regions in the Tc-nuQ3 phase dia-
gram shown in ref. 2 at the first and sec-
ond experiments and at middle point of
the lower-nuQ3 superconducting phase at
the third experiment. (nuQ3˜3nu,nuQ be-
ing the NMR quadrupolar frequency.)
Scans of the transfer momentum Q along
(h, 0, 2.8) in the reciprocal space with fixed
transfer energy (E) have been carried out
at E= 3 meV at several temperatures be-
tween 5 K and 100 K. In all experiments,
two magnetic scattering peaks have been
observed at h˜0 and h˜1/2. The peak at h˜0
corresponds to an in-plane ferromagnetic

fluctuation and the peak at h = 1/2　 cor-
responds to the in-plane antiferromagnetic
fluctuation.
We find that the Q-integrated intensity kai”
(omega= 3 meV) estimated for the peak ob-
served at h ˜ 0 decreases with decreasing T
and becomes inappreciable at low temper-
ature, while kai”(omega= 3 meV) at h = 1/2
exists at all temperatures studied here. The
disappearance of kai”(omega= 3 meV) at
h˜0 at low T excludes the existence of the
hole pockets near the K points in the recip-
rocal space. We do not show the detailed
reasons here, but just mention that the ex-
istence of the peak in a relatively high T re-
gion is due to the fact that the top of the
eg’band is slightly below the Fermi level.3)
Important point is that this result excludes
the basis of the predicted triplet supercon-
ductivity.4) The incommensurate magnetic
fluctuations with a small wave vector q (or
h˜0) suggested by Kuroki et al.5) as the ex-
citations among the electron levels of two
different Fermi surfaces around the gamma
point, are also excluded by the disappear-
ance of the scattering peak at h˜0. The result
on the Fermi surface topology is consistent
with the simple Fermi surface observed
by the angle-resolved photoemission spec-
troscopy (ARPES) reported by Shimojima
et al.6)

The two-dimensional antiferromagnetic
fluctuations have been observed in the Q
region around (1/2, 0, l). This result indi-
cates that, if spin fluctuations are important
for the occurrence of the superconductivity,
they should be antiferromagnetic, support-
ing singlet pairing.
The present results exclude the possibility
of the triplet-pairing of the superconduc-
tivity, and are consistent with the results
of the NMR Knight shift reported by the
present authors ’group.7)
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