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In some types of nanoporous metal organic
complex, gas molecules are adsorbed in the
porous, leading to realization of supercrys-
tal of the molecules. One of the most in-
teresting examples is a Cu complex, CPL-
1, that adsorbs O2 molecule, S = 1 mag-
netic entity, in its one dimensional cylindri-
cal porous [1]. The O2 molecules form lad-
der like structure and S = 1 spin gap system
was expected. The neutron spectrum at low
temperature was explained by the singlet-
triplet excitation of S = 1 dimer [2]. Mean-
while the temperature dependence devi-
ates from the dimer model. Combination of
calculation on spin-dependent molecular
potential [3] and neutron scattering results
indicated that the origin of the unconven-
tional dynamics was the soft framework
of oxygen supercrystal. In this studies, un-
fortunately, protonated samples were used,
and the signal to noise ratio was not good,
leading to difficulty in the precise measure-
ment on weak intensities, particularly at
higher temperatures.
A Cu complex, Cu2(4-F-bza)4(2-mpyz), is
a new nanoporous material. The adsorbed
O2 molecules form trimer structure in its
nanopore [4]. M-H curve at 2 K is reason-
ably explained by antiferromagnetic S=1
trimer model with intratrimer interaction J
= -20 K and single-ion anisotropy D = 2.1 K.
In contrast to the magnetization, the tem-
perature dependence of the susceptibility is
not reproduced by the trimer model indi-
cated by solid curve. This suggests that the
higher energy scheme is not explained by
conventional spin system. We performed a
neutron scattering experiment using chop-
per spectrometer to obtain overall spec-
trum of the supercrystal of O2 molecules.
Neutron scattering experiment was per-
formed on cold-neutron TOF spectrometer
PELICAN at ANSTO. We used cryogen-

free cryostat for achieving low tempera-
ture. We used 1.2 g of deuterated sample.
We chose the incident neutron energy of
2.2, 3.7, 14.9 meV.
Figure 1(a) shows the inelastic neutron
scattering spectra for O2-adsorbed Cu2(4-
F-bza)4(2-mpyz) at 4.6 K. We observed
non-dispersive excitation at 0.4 meV, which
cannot be observed in the spectra for the
sample after O2 gas evacuation shown in
Fig. 1(b). It indicates that the excitation is
the magnetic excitation for the adsorbed
O2 molecules. In order to obtain the spec-
tra of the adsorbed O2 molecules, we re-
gards the spectra for the O2-removed sam-
ple as the background and subtract it from
the spectra for O2-adosrbed sample. Fig-
ure 2 shows the temperature dependence
of one-dimensional Q cuts of the spectra of
the adsorbed O2 molecules. The intensity
at 0.4 meV decreases with increasing tem-
perature, and is well suppressed at 40 K.
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Fig. 1. Inelastic neutron scattering spectra for (a)
O2-adsorbed and (b) O2-removed Cu2(4-F-bza)4(2-
mpyz) at T = 4.6 K. (c) Temperature dependence of
one-dimensional Q cuts for the spectra of the ad-
sorbed O2.


