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Nearest-neighbor antiferromagnetic
(AF) interaction on a spin loop that in-
cludes an odd number of spins gives rise
to an inherent geometrical frustration
effect in magnetic systems. This frustration
causes high degeneracy of ground states,
resulting in intriguing phenomena that
have attracted intense interest for many
years. Ni2+ (S = 1) atoms in NiS2 forms
fcc structure, in which a geometrical spin
frustration causes a strong suppression of
AF long range ordering and a complicated
spin structure at low temperatures.[1]
Matsuura et al has perfomed inelastic
neutron scattering and found spin fluc-
tuation showing characteristic Q-pattern
extending along the boundary of the Bril-
louin zone boundary of fcc lattice in the
paramagnetic phase, which is universally
observed in geometrically frustrated spin
systems.[2] Not only in the paramagnetic
phase, but in AF long range ordered
phase, recent inelastic neutron scattering
studies on one of the typical frustrated
spin systems spinels have revealed a novel
spin excitations confined in a narrow
energy range at discrete levels, which was
associated with localized spin molecules,
such as AF spin hexamer and heptamer.[3]
The purpose of the present report is to
investigate localized spin molecules in
the AF ordered phase of NiS2. Neutron
scattering experiments were performed
on the triple-axis spectrometers PONTA
installed at the JRR-3 Reactor hall of JAEA.

We confirmed that a spin wave from
a AF Bragg point reaches zone boundary
around ω = 33 meV. Therefore, we per-
fomed mesh scan at ω = 35 meV in (hhl)
plane at T = 10 K (T < TN = 39.6 K), as
shown in Fig.1. Around AF Bragg points
(open circles), ridges extend along [011] di-
rection, which connects to another ridges
on the Brillouin zone boundaries (dotted

lines). Apparently, the Q-pattern of the
scattering intensity has a larger periodic-
ity than chemical (fcc) unit cell. Origin of
these modes should be studied by temper-
ature and Q-dependences in near future to
check universality of spin molecules in the
geometrically frustrated spin systems.
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Fig. 1. Contour map of scattering intensity at fixed
energy transfer of 35 meV in a (hhl) plane. The dot-
ted line shows Brillouin zone boundaries of fcc lat-
tice. The solid rectangles and open circles show nu-
clear and magnetic Bragg points, respectively.
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