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Please report experimental aim, samples, experimental method, results, discussion and conclusions. Please add
figures and tables for better explanation.

1. 3EE& H #J(Objectives of experiment)

We investigate magnetic ground state in CoMoQs, which has been investigated in views of various
application to catalysis and electric capacitance [1, 2]. This material showse two crystal structure
phases a- and  -CoMoOs, which are transformed by temperature and pressure variations [3-5]. It
is interesting that the structural phase transition is accompanied by visible color variation,
corresponding to chromic behaviors. The chromic phenomenon is caused by electronic state
variation, and the magnetic ground state is also influenced by the structural transition. The aim of
this study is to clarify the magnetic ordered structures of CoMoOs using the precise neutron
diffraction (ND) at BL20 iMATERIA, MLF, J-PARC

2. AHRURRAE

Sample(s), chemical compositions and experimental procedure

2.1 B# (sample(s))
Powder sample of CoMoO, which was synthesized using the solid state reaction at Fukui

University.

2.2 ZEE&75 % (Experimental procedure)

The ND measurements for the powder samples were conducted using the pulsed neutron
diffractometer iMATERIA installed at BL20 of the Materials and Life Science Experimental
Facility (MLF) of the Japan Proton Accelerator Complex (J-PARC). Sample temperature was
controlled using a closed-cycle helium refrigerator. The diffraction data as a function of the d value
for inter-planer distance were measured at the several detector banks SE, LA35, and LA15 with

the neutron time-of-flight method.




3. RBRHRERUVER (ERMIIFWLAEN>1-5HE. TOEHERBRL TZELY,)

Experimental results and discussion. If you failed to conduct experiment as planned, please describe reasons.

The ND study on magnetic phase transitions in CoMoO, was conducted. The compound exhibits
a first-order structural phase transition between 233 and 723 K with a huge hysteresis, which is an
origin of thermochromic behavior [3-5]. The low-temperature dominant a-phase of CoMoO,
undergoes two other phase transitions at 6 and 12 K, as evidenced by specific-heat measurements
[6]. Figure 1 shows the ND data obtained using LA35 detector bank. Black line indicates the data
taken at 20 K in the paramagnetic phase, which consists of nuclear reflections of a- and B -phase.
The B—phase was suggested to appear only in the high-temperature phase, but the present result
revealed that it survives even at 20 K. Green line is the data at 8 K in the intermediate state
between 6 and 12 K. Several additional peaks appear, which are caused by the magnetic ordering
phase transition. The peak positions indicate incommensurate magnetic propagation vectors, which
was not reported in previous study [6]. The data at the lowest temperature (2-3 K), indicated by red
line, show strong peaks, which are consistent with the propagation vector ko = (1/2, 0, 1/2) for the
antiferromagnetic structure reported in previous study [6]. However, some of tiny peaks seen only
in the low-temperature data cannot be
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scattering signals with temperature variation.
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4. #&&®(Conclusions)

The CoMoO, shows a mixture of the two crystal-structure phases o and P, even at low
temperatures, which contrasts with previous studies on the chromic behaviors. The o phase
undergoes antiferromagnetic ordering phase transition, which is characterized by the
incommensurate-commensurate transition, However, the magnetic Bragg reflections cannot be
reproduced by the ordered structure reported previously. It is needed to conduct further ND

measurements.




