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The magnetic susceptibility, high field magnetization, and specific heat measurements of Cu;(CO;3), X
(OH),, which is a model substance for the frustrating diamond spin chain model, have been performed
using single crystals. Two broad peaks are observed at around 20 and 5 K in both magnetic susceptibility
and specific heat results. The magnetization curve has a clear plateau at one third of the saturation
magnetization. The experimental results are examined in terms of theoretical expectations based on exact
diagonalization and density matrix renormalization group methods. An origin of magnetic anisotropy is
also discussed.
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(b) Schematic view of the crystal structure of the azurite
Cu;(CO;),(0OH), along the b axis.
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FIG. 2. (Color online) Constant-C energy scans taken along each
D D Up to 11T of the principal lattice directions H, £, and L in azurite [labeled
. . . . (a), (b), and (¢), respectively]. The intensity of each data set was
interchainJ intrachain 0 10%01 [ normalized to the elastic intensity. Black spots indicate the point

anisotropic staggered field
(< interchaind )0 O O

density while smoothing has been applied. The dashed line in (b)
15 a guide to the eye. (d) A cosine fit to the excitation observed
in (c) revealing an amplitude of 0.03 meV. This indicates minimal
dispersion along the L direction around an order of magnitude less
than along the X direction.
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Papers related to the high field ESR of azurite

1) T. Kamikawa et al., Physica B 329-333 (2003) 988-989
g.=2.098, g,=2.128, g =2.110 (90K)
Very broad linewidth up to 3T: High field ESR is essential (xX-band ESR)

2) H. Ohta et al., J. Phys. Soc. Jpn. 72 (2003) 2464-2467 (citations:41)
Dynamical g-shift below 23 K spin fluid (SF) phase is suggested
Observation of dimer excitation (H//b, 1.8K) with a gap of 1057GHz(50K)
Change of dimer excitation in the 1/3 magnetization plateau region
Dimer excitation is from the ground state (Temperature dependence of ESR intensity)
Forbidden transition =2 existence of Dzyaloshinsky-Moriya interaction
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Comments on dimer excitations: No up going branch
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3) H. Ohta et al., Physica B 346-347 (2004) 38-44

Observation of dimer excitation (H//a, 1.8K)

4) S. Okubo et al., J. Magn. Magn. Mater. 272-276

(2004) 912-913

Observation of AFMR at 0.5 K (T =1.86K)

AF gaps 126 GHz (5.9K) for H//a

35 GHz (1.6K) for H//b
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5) S. Okubo et al., PTP Suppl. 159 (2005) 11-16
Estimation of Dzyaloshinsky-Moriya interaction from dimer excitation ESR intensity

Sakai’s theory (Faraday): I12:Ib:I°=(D?2)2:(Db)2:(D¢)?

Experiment (Faraday):
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Resonance field (T)

Future issues

B (T)

[2:10:1¢=6:10:10 == D2:DP:De=1:1.29:1.29

a) Accuracy and normalization of ESR intensity
b) Two different chain sites





