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RMn2O5 is well known as “multiferroics”
where the ferroelectric and antiferromag-
netic order coexist and their order param-
eters couple with each other. This system
essentially involves geometrical magnetic
frustration, which leads to the long-period
magnetic order and the complex magnetic
phase diagram as a function of temper-
ature. It was found that in HoMn2O5,
magnetic-field-induced incommensurate–
commensurate magnetic phase transition
occurs in which the ferroelectic state are
concomitantly induced[1]. This result indi-
cates that the external field can control the
dielectric phase through the control of com-
peting magnetic ground states. Recently,
it was found that the ferroelectric phase
is induced by applying a hydrostatic pres-
sure in HoMn2O5[2], indicating that the
commensurate magnetic phase might ap-
pear by applying pressure. In the present
study we thus performed neutron diffrac-
tion measurements under hydrostatic pres-
sure to search the pressure induced mag-
netic phase transition in HoMn2O5.

Single crystal of HoMn2O5 was inserted
in Cu-Be clamp cell and the pressure was
applied up to 1.25 GPa. The measure-
ment of magnetic peaks was performed us-
ing the triple-axis spectrometer AKANE in-
stalled at T1−2 thermal guide in JRR-3M.
At 0 GPa, shown in Fig. 1 (a), a pair of
magnetic peaks locate around (0.5±0.02 0
1.73), indicating that the magnetic order is
incommensurate. Upon applied pressure,
shown in Fig. 1 (b), there is a strong peak at
the commensurate position (0.5 0 1.75) with
a minor incommensurate peak, showing
that the commensurate phase is induced.
We mapped out the pressure–temperature

phase diagram for the magnetic ordered
phases, showing the one-to-one correspon-
dence with that for the dielectric phases[2].
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Fig. 1. Contour maps in (H 0 L) zone of magnetic
Bragg reflection under (a) 0 GPa and (b) 1.25 GPa,
taken at 6 K.

Activity Report on Neutron Scattering Research: Experimental Reports 15 (2008)
Report Number: 394


