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We have studied the spin dynamics of
oxygen molecules adsorbed in coordina-
tion polymers complex for a few years.
In the nano-scale porous O2 molecues
are aligned periodically and consequently
an articficially designed O2 crystal is
realized. In case of {[Cu2(pyrazine-2,3-
dicarboxylate)2(pyz) ]2H2O}n abbreviated
as CPL-1 the O2 forms ladder-like struc-
ture. Previously we studied the magnetic
excitation of the adsorbed O2 molecule in
the protonated CPL-1 by inelastic neutron
scattering. Though we succeeded in ex-
tracting the main excitation of O2 (singlet-
triplet excitation at hw = J) by elaborate
data analysis, the huge background from
protons smeared detailed information. Par-
ticularly we could not conclude the exis-
tence of the triplet-quintet excitation (pre-
sumed to be observed at hw = 2J) because
of the poor signal noise ratio (signal/noise
˜ 1/10). In addition the obtained temper-
ature dependence of the singlet-triplet ex-
citation was of poor quality. Hence we
prepared 2 g of deterated CPL-1 sample
and performed inelastic neutron scattering.
We used PONTA spectrometer with hor-
izontally focuse analyzer. The collimation
was open-80’-radial collimation-open and
Ef=14.7 meV. ORANGE type cryostat with
specially designed sample probe for O2 in-
duction experiment was used.
The energy scans on non O2 adsorbed
(filled circles) and O2 adsorbed (open cir-
cles) CPL-1 are shown in Fig. (a). A well de-
fined peak due to singlet-triplet excitation
is observed at 7.8meV. The energy is con-
sistent with previous study on protonated
sample. The signal noise ratio is remarlably
improved. In Fig. (b) we show the net con-
tribution of O2 molecule at T = 2 K and 60
K. No signal is observed at hw =2J ˜16meV.
This means that the O2 magnet realized in
the nanoporous is not a simple spin dimer

but probably a dimer magnet strongly cou-
pled to lattice. Detail study on the exotic
magnet will be published elsewhere.
The difficulity of this experiment is that
we must collect a pair of scans on O2 ad-
sorbed and O2 non-adsorbed samples for
background subtraaction. Since the O2 ad-
sorption process takes 12 hours, we per-
form all the presumably necessary scans
on O2 adsorbed sample first. Then we do
O2 de-adsorbtion process. After that we
do the scans on non O2 adsorbed sample.
The set of meaningful data can be obtained
after these steps, that is, the end of mas-
chine time. After the experiment we found
that temperature dependence data is not
enough for publication. We will continue
this study in fisical year of 2009.

Fig. 1. (a) Energy scans in O2 adsorbed and non-
adsorbed CPL1. (b) Energy scans at T = 2 K and 60
K after background subtraction
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