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Theoretical study in 1D chain of antiferro-
magnetic triangular spins,“spin tube”, pre-
dicts RVB-like spin liquid state with res-
onating spin dimers [1]. Spin correlation
decays exponentially and finite spin gap
opens at q=pi in the magnetic excitation
[2]. Further theoretical study suggests an
exotic phase such as Tomonaga Lattinger
Liquid with chiral order by applying mag-
netic field or by introducing lattice distor-
tion [3]. Very recently an ideal candidate of
the triangle spin tube CsCrF4 [4] was dis-
covered. As shown in the Figure Cr3+ ions
with localized S=3/2 spins forms equilat-
eral triangles in the a-b plane and they form
1D chain in the c direction. The measured
bulk properties including magnetic suscep-
tibility and heat capacity were consistent
with typical behaviors of the spin tube [4].
Hence we performed the inelastic neutron
scattering in CsCrF4 to reveal the magnetic
excitation of triangular spin tube.
High quality powder sample was prepared
by solid state reaction method. Special care
was taken to eliminate magnetic impuri-
ties. ORANGE type cryostat was used to
achieve T = 1.5 K. We used 5G beamline
with collimation setup open-80 ’-sample-
PG-80 ’-open. Saphire filter is installed
to eliminate high energy neutrons. Main
scans were collected with neutron final en-
ergy (Ef) fixed at 14.7meV. Suspiciou exci-
tation was observed at 17meV that is coin-
cident with a famous supurious due to 2ki
- elastic incoherent - 3kf. We performed a
test scan with Ef=30.5meV and confirmed
the peak was supurious.
We collected S(q,E) in wide q-E space, i.e.,
0.9A-1 < q < 4A-1 with delta q=0.2A-1 and
-3 < E < 14meV with deltaE = 0.5meV.
Continuous excitation upto 9meV was ob-
served and its intensity decreases at higher
q. This means that the excitation is dis-
persive and its origin is magnetic. Spin

gap was not observed in our energy range,
i.e., E > 2meV. Assuming 1D system we
make data transformation from powder av-
eraged S(q,E) to pure 1D S {1D}(q,E)[5].
Though the transformed data is rather
noisy, we clearly observed high intensity
at q˜0.5c* and 1.5c*. The result is consistent
with 1D AF system with lattice unit of c.
In combination with diffraction study we
found that the ground state is disordered
and the spin system is 1D AF. So far the
results are consistent with typical behavior
of triangular spin tube. Further experiment
by high resolution cold neutron is required
to reveal more detailed spin dynamics, e.g.,
existence of spin gap, correlation in trian-
gular ring, etc.
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Fig. 1. Crystal structure of CsCrF4.
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