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The transition temperature of NayHfNC1 (Tcmax=20.0 K) is found to be lower than that of Lig, sTHF,HfNCI
(Tc=24.0 K). Pressure effect on Nag 3HINCI (7¢=19.4 K) is found to be small, i.e., d7¢/dP =-0.013(6) K/kbar.
Powder neutron inelastic scattering on Nag_ 3HfNCI shows the increase in S(Q,F) at anomalous high energy, i.e.,
about 30 meV, in comparison with 24~8 meV with decreasing temperature from 25 to 10 K.

Layered superconductors, AxZINCl (7c~15 K)

(Ajalkali metals and organic molecules) and
Lix(THF),HINCl (7¢~25.5 K) have been

discovered by Yamanaka et al. [1,2]. These crystal
structures are found to have a fairly flat double
honeycomb lattice as a conducting plane [3,4],
leading to an unique band structure. The conduction
band filled by small number of electrons has 3-fold
nesting condition [5,6]. Larger density of states for
AxHINCI is estimated than that for AyZrNCI based
on the distance between the nearest neighbor Zr or
Hf atoms. This result coincides with that of FLAPW
band calculation [5]. Pauli paramagnetic
susceptibility of these compounds also supports this
tendency [7]. However, recent result by pSR
measurement indicates that there is some magnetic
ordering in the parent HINCI sample below 100 K
[8] in contrast to ZrNCl [3].

The powder samples of LiyZrNCl and A,HfNCI
has been prepared by the methods described in the
literatures [1,2]. AC susceptibility was measured at
various pressures, which were applied by using the
clamp piston cylinder type apparatus with Fluorinert
FC-75 (3M) as the pressure medium. Powder
neutron inelastic scattering measurements for
neutron incident energy Ei=110 meV were carried

out using MARI spectrometer at the ISIS pulsed
neutron source at the Rutherford Appleton
Laboratory. The amounts of alkali metals uptake
were determined by an inductively coupled plasma
spectrometry.

Although some band calculations emphasize the
importance of van Hove singularity at a certain x-
value [9], the transition temperature, 7, of

NayHfNCI decreased gradually from 20.0 K to 16.5

K with increasing x from 0.11 to 0.85 [7]. The
maximum 7¢ of 20.0 K in NayHfNCI is obviously
lower than the T of 24.0 K in Lig 5(THF)g_2HNCI,
where both of our samples were prepared by the
same procedure except for the difference of alkali
metals. It should be noted that both superconductors
have the similar superconducting onset transition
temperature, ie., 25.0-25.5 K. In contrast to this
result, the difference of 7, between NayZrNCl

(Tc™™*=15 K) and LiyTHF,ZINCI (T¢"*=15 K)
can be ignored. This phenomenon will be discussed
in details in the literature [10]. The decease of T for
the present HfNCI system is expected to be due to
the local structural disorder, possibly in connection
with the Fermi surface nesting. We have studied the
pressure effect on T of Nag 3HfNCI as shown in
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Fig. 1. Pressure effect for Nag 3HfNCI (7:=19.4 K)
is found to be d7¢/dP =-0.013(6) K/kbar. It contrasts

with the large pressure effect (0.2 K/kbar) [11] on
Lap.xSrxCuOj4, probably due to the reduction of the
local structural disorder. The competition between
the increase of band width and the lattice hardening
would be the reason of this small pressure effect on
Nag 3HINCIL.
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Fig. 1. Temperature dependence of AC magnetic
susceptibility at various pressures. Inset: T plotted

against the applied pressure.

Fig. 2 shows S(Q,E) spectra of Nag 3HINCI at

0=53-69 A"\, The intensity at 15 and 30 meV
increased with decreasing temperature from 25 to 10
K. This kind of increase has been observed in 44
meV phonon of YBapCu3O7 [12], indicating a
common feature in high-7; compounds. Although
the phonon energy in YBapCu3O7 coincides with
E~2A4, the energy of 30 meV observed here was
much higher than the energy at 24~8 meV in
NayHfNCI [7]. This is very anomalous, since the
only phonon with E~24 is expected to have some
anomaly according to the superconducting gap
formation.
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Fig. 2. Energy dependence of S(Q,F) of Nag 3HfNCI
at 10 and 25 K integrated from 0=5.3 to 6.9 N

In summary, pressure effect on Nag 3HINCI is
found to be small. Powder neutron inelastic
scattering on Nag 3HfNC] shows the increase in
S(Q,E) at anomalous high energy, ie., about 30
meV, in comparison with 24~8 meV, with
decreasing temperature from 25 to 10 K.
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