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Delafossite compound CuFeO2 has been
extensively investigated as one of model
materials for triangular lattice antiferro-
magnets (TLA). Although CuFeO2 is con-
sidered to be a Heisenberg spin TLA
with S=5/2 of orbital singlet Fe3+, a si-
nusoidally amplitude-modulated magnetic
state with a temperature dependent in-
commensurate magnetic propagation vec-
tor (q, q, 3/2) is thermally induced from 4-
sublattice ground state as a partially disor-
dered (PD) state characteristic to Ising spin
TLA.[1]

We have reported anomalous thermal be-
havior specific to the PD phase and sug-
gested that changes in microscopic mag-
netic state with variation of the propaga-
tion wave number q is accompanied by
additional latent heat in the PD phase.
[2] In present study, to investigate accu-
rately how change in the propagation wave
number q reflecting the microscopic mag-
netic state correlate with extra heat absorp-
tion and generation during thermal cycles
found in the specific heat measurement, we
performed neutron diffraction experiments
with varying the temperature as was in
the specific heat measurement, using HQR
spectrometer at JRR3M in JAERI (Tokai)
for single-crystal sample of CuFeO2. The
incident wavelength of neutron is 2.44[A]
and collimation of open-’40-’40-open is em-
ployed.

As shown in Fig.1, starting 1st-heating
process from T˜11.65 K, variation of the
wave number q well follows the T-
increasing-Guide-line shown in the inset
of Fig.1. In subsequent1st-cooling process,
with decreasing the temperature from the
highest temperature ˜11.85 K, the point
q(T) depicted by blue cricle moves horizon-
tally on the wave number q v.s. Tempera-
ture (q-T) plane, meets and follows the T-
decreasing-Guide-line. In subsequent 2nd-

heating process starting from T˜11.65 K, the
point q(T) moves horizontally, meets and
follows the T-increasing-Guide-line on T-q
plane. In such a way, we measured the tra-
jectory of the point q(T) on q-T plane up
to 3rd temperature-cycle for various tem-
perature width dT and confirmed that the
trajectory of the point q(T) extracted from
knee-points in the temperature response of
the sample in the specific heat measure-
ment with the relaxation technique is well
coincide with that from present neutron
diffraction measurements. From these re-
sults, we concluded that extra heat absorp-
tion and heat generation in the PD phase
occur for decreasing and increasing of the
propagation wave number q, respectively,
suggesting a kind of Devil’s Staircase for
the PD state of CuFeO2.

References
[1] S. Mitsuda et al, JPSJ 67, 4026 (1998).
[2] T. Fujii et al, ISSP-NSL Activity Report
Vol.13

0.206

0.207

0.208

0.209

11.60 11.65 11.70 11.75 11.80 11.85 11.90

q 
[r

. l
. u

.]

Temperature [K]

starting point of
1st thermal cycle

T-Decreasing
Guide-Line

T-Increasing
Guide-Line

0.19

0.2

0.21

11 12 13 14

q 
[r

. l
. u

.]

T [K]

T-Increasing
Guide-Line

T-Decreasing
Guide-Line

Neutron
Specific Heat

Fig. 1. Trajectory of the wave number q for
temperature-cycles with the temperature width of
dT=0.20 K. [inset] Tempetature dependence of the
magnetic propagation wave number q in PD state,.
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