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FIG. 1. A model for CaV3Or of the spin-1/2 Heisenberg
model with the nearest neighbor (solid lines) and the next
nearest neighbor (broken lines) exchange interactions. The
dot dashed lines show the six-spin unit cell of the 1/4 depleted
square lattice.
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FIG. 2. Typical classical magnetic structures. The fan
phase is the ground state for J'/J > 1/4 and the Néel phase
is the ground state for smaller frustrations. In the classical
treatment, the stripe phase is a saddle point and thus always

unstable.
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FIG. 3. The chain Heisenberg model constructed only by
the next-nearest-neighbor co )

upling J'.

Table I The ground state properties for J' =1, J = 0.
E, is the ground state energy per six spins.
| | LSW | MSW | ED |
M, ] 0.3476 | 0.3955 | 0.3961
Mp | 0.1951 | 0.2910 | 0.2922
FEy | -2.873 | -2.910 | -2.908
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FIG. 4. Comparison between energies of different states.
In this figure, 'Stripe-cl’, 'Néel-cl’ and 'Fan-cl’ represent the
classical energies of the corresponding magnetic orderings.
'Stripe’ and 'Néel' represent the emergy calculated by the
MSW theory, respectively. 'Fan’ represents the energy cal-
culated by the LSW theory, whose spin reduction however is
always divergent. Energy of the disordered state is shown by
the thick dashed Lne.
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FIG. 5. Phase diagram obtained by the MSW theory, con-
sidering the Néel, stripe and the disordered phases. Solid
(broken) lines represent the sublattice magnetization for
A(B)-sites, respectively. For the disordered phase the magni-
tude of the spin gap is shown by the dot-dashed line. The ex-
perimental data by the neutron diffraction[2] are also shown,
where the form factor of d.. (or d,.) is assumed.
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