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We found two unique magnetic prop-
erties in orthorhombic Cu3Mo2O9 (Pnma)
having two spin subsystems, antiferromag-
netic (AF) spin uniform chains and AF spin
dimers [1,2]. Spins on Cu1 sites form the
AF chains parallel to the b axis. Spins
on Cu2 and Cu3 sites form the AF dimers
in the ac plane. The two unique mag-
netic properties are the canted AF mag-
netic order stabilized only in finite mag-
netic fields [1] and the disappearance of
the spontaneous magnetization caused by
a small amount of Zn substitution into Cu
sites (0.2% Zn) [2]. We consider that the
two unique magnetic properties originate
in magnetic frustration. We performed in-
elastic neutron scattering experiments on
a single crystal, observed magnetic excita-
tions, and determined dispersion relations
[3]. We could explain the dispersion re-
lations using the coupled AF chain and
dimer model. In order to understand mag-
netism of Cu3Mo2O9, it is necessary to de-
termine the magnetic structure. Therefore,
we performed neutron diffraction experi-
ments on a single crystal of Cu3Mo2O9 in
the zero magnetic field using the FONDER
diffractometer. We infer the following mag-
netic structure. The b component of the
Cu1 spin is the major component and forms
the AF chain. Small a and c components
are the canted components. The Cu2 and
Cu3 spins are intrinsically spin singlet be-
cause of the AF dimer. However, the
Cu2 and Cu3 spins must have magnetic
moments caused by the internal magnetic
fields generated by the Cu1 magnetic mo-
ments. There are 12 Cu sites and 36 compo-
nents of the magnetic moments in the unit
cell. Therefore, refinements of the magnetic
structure are not so easy. We are now per-
forming refinements of the magnetic struc-
ture.

[1] T. Hamasaki et al., Phys. Rev. B 77,
134419 1-7 (2008).

[2] M. Hase et al., J. Phys. Soc. Jpn. 77,
034706 1-4 (2008).

[3] H. Kuore et al., Phys. Rev. B 83,
184423 1-8 (2011).

Activity Report on Neutron Scattering Research: Experimental Reports 18 (2011)
Report Number: 1272


