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Abstract

The magnetic susceptibility, high-field magnetization and specific heat of Cus (CG3),(OH),, an actual material for the
frustrating diamond chain spin model, have been measured using single crystals. Two broad peaks were observed at
around 22 and 5 K both in the magnetic susceptibility and the specific heat. The magnetization curve had a definite

" platean at one-third of the saturation magnetization.
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1. Introduction

The influence of the spin frustration on a ground state
of a quantum spin system is of great interest and has
been studied actively. One of the most simple frustrated
quanturn system is the so-called diamond chain [1] in
which diamond-shaped units compose one-dimensional
lattice. Recent theoretical investigation [2] on the
distorted diamond chain model determined the ground
state phase diagram which is composed of the dimerized,
spin fluid and ferrimagnetic phases. The calculated
magnetization curve at 7 =0 was found to have %
plateau where the magnetizaiton is quantized. There has

been, however, no experimental report on an experi-

mental observation of this } plateau.

We have already reported [3] that a compound
Cu3(COs),(OH), (azurite), in which Cu®™ (S=1)
monomers and dimers are arranged along the crystal-
lographic b-axis to make an infinite chain, is regarded as

an actual model material for the distorted diamond
chain. In order to verify the theoretical expectation, we
have measured magnetic susceptibility, high-field mag-
netization and specific heat on a natural mineral single
crystal of Cu3(CO;),(0OH),.

2. Experimental details

The single crystal samples of azurite were purchased
at a stone shop. Quality of the sample was checked by a
powder X-ray diffraction. The magnetic susceptibility
was measured using Quantum Design Physical Property
Measurement System (PPMS) in the temperature range
2-300 K. The magnetization curve up to 38 T was
measured using pulsed magnet. The specific heat was
measured above 0.33 K by quasi-adiabatic method.

3. Resulis and discussion

Fig. 1 shows the terﬁperamre dependence of the
magnetic susceptibility. The magnetic field of 1000 Oe
was applied parallel or perpendicular to the b-axis of the
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Fig. 1. The temperature dependence of the magnetic suscept-
ibility of a single crystal of Cu3(CGOs),(0OH), measured in field
of 1000 Oe applied paralle! or perpendicular to the b-axis. Inset
shows the low-temperature part of the magnetic susceptibility.

single crystal. Two broad peaks were obsecrved at around
22 and 5 K. The specific heat also had two maxima at
these temperatures. These broad peaks suggest the two-
stage development of short-range magnetic ordering.
Fig. 2 shows the wmagnetization curve of
Cus(CO;3),(OH), for H|b. No hysteresis was observed
on increasing and decreasing the applied magnetic field.
Successive transitions were observed at critical fields of
HY=16T, H,=26T and H, =325T. HY is a
saturation field. The magetization kept almost constant
value of 1 of the saturation moment in the field region
between HE] and Hﬁz. This is the first experimental
observation of the { plateau in the diamond chain
magnet, which was expected theoretically. The I plateau
was also observed when the magnetic field was applied
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Fig. 2. Magnetization curve of Cu3(CO;3),(0H), for Hlj6 up to
38 T at various temperatures.

perpendicular to the b-axis with critical fields of H} =
11T, H5 =30 T and H = 32.5 T. The plaieau region
was found to be broader for H L5 than H|lb. An origin
of this anisotropic behavior is not clear at this time.
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