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The complex spin system produced by
ferromagnetic/antiferromagnetic coupled
cluster (dimer, trimer, tetramer,···) attracts
much attention because of a great variety of
their fascinating quantum phenomena de-
pending on various magnetic interactions
between the clusters.

Cs2Cu3P4O14 is an S=1/2 antiferro-
magnetic trimer system described by the
Hamiltonian Htrimer = J (S1·S2 + S2·S3) with
three-dimensional magnetic interaction be-
tween the trimers.

Temperature dependence of magnetic
susceptibility indicated that the antiferro-
magnetic trimer is formed at TS=25K and
there are antiferromagnetic interactions be-
tween trimers. Heat capacity showed the a
long-range magnetic order at TN=10K.

In these trimer systems, two different
kinds of ground states are expected; one
is the so-called trimer ground state, where
total S=1/2 made of three trimer spins in-
teract with each other, whereas the other
is the so-called dimer-monomer ground
state, where two out of three spins in a
trimer form a non-magnetic singlet with
one monomer (spin s=1/2) remaining as
magnetic. One of the two ground states
is selected by detailed balance of multi-
ple inter-trimer interactions, and therefore
similar situation is also expected for the
interacting three-dimensional trimer sys-
tem such as Cs2Cu3P4O14. These ground
states cannot be distinguished from macro-
scopic measurement, since they have the
same remaining spin 1/2. Thus to deter-
mine the ground state of Cs2Cu3P4O14, we
perform the inelastic neutron scattering ex-
periments using powder sample. Experi-
ments have been performed at the triple-
axis spectrometer, 4G-GPTAS and the cold
neutron triple axis spectrometer, HER.

Figure 1 shows that the inelastic
intensities of magnetic excitations in

Cs2Cu3P4O14 at |Q| = 1.3Å−1 and various
temperatures (Each spectrum is shifted by
500 counts to increase visibility.).

There are two peaks at 3meV (Peak1)
and 8meV (Peak2) . Peak2 suggest singlet-
triplet excitation, because no magnetic
peak was observed above 12meV. The mag-
netic origin for the peaks was confirmed by
measuring their Q dependence. Because
Peak1 was observed below TN, the origin
of peak1 is inter-trimer interaction.

Fig. 1. Inelastic spectra of Cs2Cu3P4O14 under var-
ious tempareture at 4G-GPTAS.
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