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Abstract:
The reorientation of the sublattice magnetizations from the antiferromagnetic (AF) to the spin-flop (SF)
phase is studied by magnetization measurements on new anisotropic Heisenberg quasi-two dimensional
antiferromagnets [C6H5(CH2)nNH3]2CuBr4 with n = 1, 2 and 3. The isothermal magnetic phase
diagrams along the spin principal axes are obtained, and an analysis from the mean-field theory yields (
for the n = 1 ) J1 = 25.49 K/kB and Jn = 25.45 K/kB for the intralayer perpendicular and parallel
exchange components, respectively. A weak antiferromagnetic interlayer interaction and a relatively
strong uniaxial anisotropy with the easy axis within the layer are found. Evidence for a possible
existence of an intermediate (IN) phase between the AF and SF phase and a comparison for the
magnetic phase boundaries between the mean-field calculations and experimental data are presented.
Spin-canting effect along the easy and intermediate axes is seen in the isotherms. It is suggested from
the results of the isothermal measurements that a competition between the antisymmetric exchange and
Zeeman energy above the SF critical field may lead to a "fan" phase which may persist up to a triple
point along the intermediate axis while a competition between the inter- and intralayer exchange
anisotropies leads to an intermediate phase which can persist up to a tetracritical point along the easy
axis. Thermodynamic considerations near the phase boundaries are also discussed. Critical exponent γ
and transition temperature Tc were determined by the measurements of a.c. initial susceptibility and
critical isothermal magnetization. By employing the static scaling law to analyze the data of isothermal
magnetizations near Tc, it was found that at a certain low field and low temperature regions the powder
magnetizations are suppressed so that the scaling hypothesis no longer holds.

Zero-field a.c. susceptibility and isothermal magnetization of the quasi-2D systems
(alkanediammonium copper tetrahalide series) [NH3(CH2)nNH3]CuX4 where n = 4,5,7 and 10 with X
= Cl and Br are also reported. The 3D antiferromagnetic ordering at Tc for the Cl compounds is found.
It is shown that the critical susceptibilities decay exponentially as the temperature increases ( T > Tc).
A power-law divergence in the Br compounds with n = 7 and 10 is seen. This behavior is characteristic
of 3D ferromagnetic ordering at Tc. The critical exponent y for the initial susceptibility ( T > Tc) has
been obtained for these Br compounds. It is found that there is a second ( minor) peak below Tc in the
Br compounds with n = 5 and 7. The transition associated with this peak may be interpreted as a long
range ( spontaneous ) ordering due to very small spin anisotropies, such as a spin canting effect
between the layers. It is seen from the results of isothermal magnetization measurements for these Br
compounds that the magnetization is suppressed as the field decreases as compared to the behavior of
most 3D ferromagnets. The value of the critical exponent δ estimated from the isothermal data is
considerably smaller than that given by the well-studied models. The apparent crossovers are seen in
both the initial susceptibility and isothermal magnetization data in which a combination of the spatial-
and spin-dimensionality crossovers may be present. To discuss the spin-dimensionality crossover in 2D
systems, thermal and field perturbations away from the renormalization-group fixed point are
considered in 2D conformal field theory. By applying the c-theorem, general expressions for the
effective critical exponents v , α and δ are obtained in terms of the central charge, the third moment of



energy and spin correlations, temperature and external field. These expressions may be described as
critical behavior and crossover phenomena for the 2D systems away from the critical points. 
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