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Abstract
This work investigates the magnetic structure of Rb2CuCl4 as a function of
pressure and temperature using neutron diffraction. As in most A2CuCl4
layered perovskites, there is a 2D ferromagnetic order within the layers. This
behaviour is due to the Jahn–Teller (JT) antiferrodistortive structure of the
CuCl6 units. Rb2CuCl4 undergoes a 3D magnetic transition at TN = 16 K,
which mainly depends on the weak antiferromagnetic interlayer interaction.
The pressure slightly increases TN, as ∂TN/∂ P = 0.13 K kbar−1. This
behaviour is interpreted in terms of pressure-induced tilts and reduction of
interlayer distance, both effects increasing the antiferromagnetic exchange
coupling between layers. The results are compared with previous magnetic
studies under chemical and hydrostatic pressure along layered perovskites series
of [CnH2n+1NH3]2CuCl4 (n = 1–3) and BMnF4 (B = Li, Na, K, Rb, Tl, Cs
and NH4) involving JT ions of Cu2+ and Mn3+, respectively. We show that
the ratio of the interlayer to intralayer coupling, and thus the nature of the
magnetic order, can be tuned by chemical or hydrostatic pressure along the
A2CuCl4 series. The present findings stress the relevance of octahedral tilts on
the magnetic behaviour of layered perovskites.

1. Introduction

Layered perovskites A2CuX4 (A = K, Rb, Cs, CnH2n+1NH3; X = F, Cl) and the isomorphous
compounds BMnF4 (B = Li, Na, K, Rb, Tl, Cs and NH4) involve an ample variety of
interesting physical phenomena related to the Jahn–Teller (JT) Cu2+ and Mn3+ ions (3d9 and
3d4 configurations, respectively) [1–23]. The axially elongated CuCl6 (or MnF6) octahedra
display an intralayer antiferrodistortive (AFD) structure that is characterized by the alternation
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Figure 1. (a) A schematic view of the layered structure of Rb2 CuCl4 showing the antiferrodistortive
structure of the Jahn–Teller distorted CuCl6 octahedra. The drawn orbitals correspond to the
unpaired electrons x2 − z2 and y2 − z2. The local x , y and z axes are taken along the orthorhombic
(Acam) crystal directions: a, b and c, respectively. (b) The magnetic structure derived from
neutron powder diffraction (see table 3).

of dx2−z2 and dy2−z2 orbitals in the plane (figure 1). In copper halide perovskites having Cu–
Cl–Cu angles close to 180◦ (nearly ideal perovskite), the AFD structure is responsible for the
intralayer ferromagnetic exchange interaction between nearest Cu2+ ions [24]. In contrast,
the interlayer exchange interaction is about three or four orders of magnitude weaker, and
can be ferromagnetic or antiferromagnetic depending on the relative layer disposition [1].
There has been an intense activity in order to modify material properties on the basis of
the search for either new insulating ferromagnets [4, 12, 13, 15–20] or pressure-induced
disappearance of the AFD structure [8–11, 14]. Such activity has been focused on both
Cu2+- and Mn3+-related compounds, though no indication of bulk ferromagnetism beyond
(CH3NH3)2CuCl4 [1] and CsMnF4 [23] has been found. The application of either chemical
or hydrostatic pressure tends to destroy the ferromagnetic ordering at the expense of an
increase of the antiferromagnetic coupling. Pressure induces a switch from ferromagnetism
to antiferromagnetism in (CH3NH3)2CuCl4 [8] and CsMnF4 [25, 26] and an increase of TN.

Despite the intense research carried out on these compounds, it must be noted that the
structural requirements leading to interlayer ferromagnetic coupling in Cu2+ compounds are
still unknown. Moreover, the two series provide a distinct approach to deal with this problem.
In (CnH2n+1NH3)2CuCl4 a change of the 3D magnetism from antiferro- to ferromagnetism
is attained on passing from n = 2 or 3 to 1 (table 1). In this series, the most remarkable
structural change is the reduction of the interlayer distance with the alkylammonium size:
12.33 Å (n = 3), 10.59 Å (n = 2) and 9.27 Å (n = 1). An opposite behaviour
is observed in BMnF4 whose in-plane magnetic structure changes from ferromagnetic in
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Table 1. Structural and magnetic parameters of the A2CuCl4 and A2CuF4 series. Parameters d,
d1, d2 and α represent the interlayer distance, the intralayer Cu–Cu distance, the interlayer Cu–Cu
distance, and the tilting angle, respectively. Parameters J and J ′ correspond to the intralayer and
interlayer exchange constant, respectively.

Compound d (Å) d1 (Å) d2 (Å) Tcrit (K) α (deg) J/k (K) J ′/J Ref.

K2CuF4 6.350 2.934 6.70 6.25 170.7 10.0–11.2 (2.1–7.8) × 10−4 [2, 27–29]
Rb2CuF4 6.640 4.150 6.97 6.05 — 12.3 — [2, 3]
Cs2CuF4 6.355 4.142 7.00 6.05/9.8 — 8.3–12.6 — [2, 3, 30]
Rb2CuCl4 7.753 5.047 8.535 16 180 18.8 −8 × 10−3 [31], this work
(NH4)2CuCl4 7.730 5.090 8.907 11.2 180 17.0 −3.2 × 10−3 [31, 32]
(CH3NH3)2CuCl4 9.275 5.247 9.990 8.91 165.10 19.2 5.5 × 10−4 [1, 33, 34]
(C2H5NH3)2CuCl4 10.59 5.205 11.219 10.17 169.6 18.6 −8.5 × 10−4 [1, 33]
(C3H7NH3)2CuCl4 12.33 5.297 12.886 7.65 166.5 16.0 −6 × 10−5 [1, 35]
(C6H5NH3)2CuCl4 15.05 5.205 15.130 — 164.4 25.0 — [36]
[C6H5(CH2)2NH3]2CuCl4 8.05 5.14 8.11 31.5 166.4 23.0 −0.595 [37, 38]
[C6H5(CH2)3NH3]2CuCl4 9.09 5.28 8.94 14.9 165.7 13.0 −1.03 × 10−2 [4, 37–39]
(NH3CH2NH3)CuCl4 11.890 5.11 12.43 18.7 170.4 18.7 −5.7 × 10−3 [36]

Table 2. Structural and magnetic parameters of the BMnF4 series. a, b and c (and β) are the lattice
parameters; d1, d2 represent the interlayer and intralayer Cu–Cu distances; and α is the Mn–F–Mn
tilting angle. J is the intralayer exchange constant, and TC or TN refers to the critical temperature.
Note that CsMnF4 is the unique ferromagnet of the series.

Space a b c β R1
eq R2

eq Rax α d1 d2 J/k TC/TN

Compound group (Å) (Å) (Å) (deg) (Å) (Å) (Å) (deg) (Å) (Å) (K) (K) Ref.

NaMnF4 P21/a 5.736 4.892 7.748 108.07 1.869 1.808 2.167 138.4 3.774 5.736 — 13 [19]
CsMnF4 P4/nmm 7.9440 9.9440 6.3376 — 1.816 1.924 2.095 159.9 3.972 6.338 — 18.9 [40]
RbMnF4 P21/a 7.8119 7.7761 6.0469 90.443 1.802 1.960 2.108 150.3 3.888 6.047 — 3.7 [40]

1.824 1.920 2.094 145.5
KMnF4 P21/a 7.7062 7.6568 5.7889 90.434 1.808 1.923 2.102 146.4 3.828 5.789 — 5.2 [40]

1.806 1.910 2.134 140.1
LiMnF4 P21/a 5.694 4.629 5.414 113.24 1.817 1.868 2.136 132.6 3.667 5.414 — — [41]
TlMnF4 I2/a 5.397 5.441 12.484 90.19 1.78 1.86 2.15 146.5 3.832 6.242 −0.45 4.2 [18]

CsMnF4 to antiferromagnetic in RbMnF4, KMnF4, TlMnF4 and NaMnF4 [17] (table 2).
Therefore, the intralayer exchange between Mn3+ neighbours mainly governs the magnetic
behaviour in Mn3+-compounds. According to correlations given by Palacio et al [17], the
intralayer Mn–F–Mn tilt angle, α, is the main structural parameter driving the sign of the
magnetic interactions. Thus ferromagnetic exchange is favoured whenever α is greater than
the critical angle, αC = 147◦ [26]. CsMnF4 and some Mn3+ ions in RbMnF4 accomplish
such structural requirements, and so exhibit ferromagnetic behaviour [26]. Contrary to Cu2+-
related perovskites, the disappearance of 3D ferromagnetic ordering in Mn3+-perovskites is
accompanied by a decrease of the interlayer distance (tables 1 and 2). Pressure experiments
showed that the enhancement of the antiferromagnetic interactions at the expense of the
ferromagnetic ones is due to an increase of α with pressure [26]. Unfortunately, the lack
of structural and magnetic studies in copper perovskites and, in particular, about the local
structure around the JT ion, precludes any attempt from establishing magneto-structural
correlations in these compounds under pressure. Furthermore, pressure investigations carried
out on the isomorphous K2CuF4 revealed a pressure-induced transition from ferromagnetism
to antiferromagnetism due to a crystal-structure change involving rearrangement of the CuF6
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octahedra from AFD to ferrodistortive [42–45]. It has been shown that the application of
pressure to these compounds reduces the axial elongation, yielding a partial reduction of the
JT effect in CuCl4−

6 [6, 12, 14]. However, experimental studies devoted to understanding the
structural variations with pressure and how they affect the magnetic ordering are at present
very scarce.

This work investigates the crystal and magnetic structures of Rb2CuCl4 as a function
of pressure by neutron powder diffraction (NPD). Chlorides have a great advantage with
respect to fluorides for structural and magnetic studies under pressure due to their higher
compressibility. Among A2CuCl4 layered compounds, Rb2CuCl4 is interesting since it
is the only member of the series providing interlayer distances shorter than those of the
(CH3NH3)2CuCl4 ferromagnet. In particular, Rb2CuCl4 is antiferromagnetic although it
presents the shortest interlayer distance. Moreover it provides an in-layer Cu–Cl–Cu angle of
180◦ at ambient conditions (ideal perovskite). Previous specific-heat measurements indicate
that TN = 13.6 K [31]. However, the magnetic structure of this compound has not been
yet solved, in part due to the difficulties of dealing with the small magnetic moment of Cu2+

(S = 1/2). Throughout this work we stress the relevance of an adequate characterization on
both the crystal and local structure for a proper understanding of magnetic behaviour in layered
perovskites.

2. Experimental details

Single crystals of Rb2CuCl4 (1–0.1 mm3) were grown from dried methyl alcohol solutions.
A saturated solution of RbCl in methanol was poured into CuCl2 methanol solution, using
appropriate stoichiometric amounts of RbCl and CuCl2. After several minutes, red-brownish
single crystals precipitate. The orthorhombic Acam space group was confirmed by x-
ray diffraction (XRD). The room temperature parameters obtained are the same as given
elsewhere [46]: a = 7.187(4) Å, b = 7.197(4) Å, and c = 15.534(6) Å. All compounds were
handled in a glove box under argon atmosphere in order to avoid hydration. In contact with
air, the crystal transforms into the hydrate Rb2CuCl4(H2O)2 phase [47], which is tetragonal
(P42/mnm space group) with lattice parameters a = b = 7.596 Å, and c = 8.027 Å. Partial or
total hydration can easily be identified by powder XRD and the characteristic yellow-greenish
colour.

Neutron diffraction studies at ambient and high pressures were performed at the
diffractometer G6.1 of Laboratoire Léon Brillouin at Saclay (France). We used the neutron
focusing system described elsewhere [48] and two different high-pressure cells with sapphire
anvils [49]. The nuclear and magnetic structures of Rb2CuCl4 were determined from
the corresponding NPD diagrams, which were analysed using the FULLPROF software
package [50].

3. Results and discussion

3.1. Nuclear and magnetic structures of Rb2CuCl4

The NPD pattern of Rb2CuCl4 obtained at 20 K (figure 2(a)) is associated with nuclear
scattering from the paramagnetic phase. It corresponds to the same orthorhombic Acam
space group determined by XRD at ambient conditions [31]. Below TN = 16 K, the NPD
pattern at 1.5 K (figure 2(b)) shows additional weak magnetic contributions. The most relevant
corresponds to a new Bragg peak at 2θ = 17.45◦, which is absent in the paramagnetic phase,
and peaks at 2θ = 35.62◦ and 59.22◦. The magnetic Bragg peaks are commensurate with the
nuclear unit cell, so they can be related to the primitive orthorhombic cell with a propagation
vector k = [001]. The copper ions occupy the 4a site: Cu1 at (0, 0, 0), Cu2 at (1/2, 1/2, 0),
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Figure 2. Neutron powder diffraction patterns of Rb2CuCl4 obtained at (a) 20 K (paramagnetic
phase) and (b) 1.5 K (antiferromagnetic phase). The experimental NPD patterns are compared with
the calculated ones obtained by fitting through the FULLPROF software package [50]. Table 3
collects the fitting parameters of the NPD refinement. Neutron wavelength: λ = 4.734 Å. Arrows
indicate Bragg peaks corresponding to small traces of RbCuCl3 and Rb3Cu2Cl7.

Cu3 at (1/2, 0, 1/2) and Cu4 at (0, 1/2, 1/2) (figure 1). The refined parameters are listed in
table 3.

The magnetic structure (figure 1) consists of two different sublattices associated with
adjacent ferromagnetic layers. The crystal symmetry constrains the Cu2+ magnetic moment
within the (001) plane, which orders antiferromagnetically as is shown in figure 1. The deduced
magnetic structure corresponds to Cx-type (+ + − −) according to Bertaut’s notation [51].
Model refinements converge to a value for the copper magnetic moment along a of µx =
0.83(5) µB, which is slightly reduced with respect to the free-ion moment µ = gS = 1.05 µB.
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Table 3. Structural and magnetic data of Rb2CuCl4 at ambient pressure (XRD data) and at 20 and
1.5 K (NPD data). The atom numbering is indicated in figure 1.

Crystal data

Formula Rb2CuCl4
Molecular weight 376.3
Space group Acam, Z = 4

Lattice parameters T = 293 K 20 K 1.5 K

a (Å) 7.187 7.124 7.122
b (Å) 7.197 7.127 7.127
c (Å) 15.534 15.532 15.532
Volume (Å3) 803.5 788.6 788.4

Atomic coordinatesa x y z

Cu 0 0 0
Rb 0 0 0.3584(4)
Cl1 0.229(1) 0.229(1) 0
Cl2 0 0 0.1460(6)

Interatomic distances and angles

Cu–Cl1 2x 2.307(10) Å
Cu–Cl2 2x 2.268(10) Å
Cu–Cl3 2x 2.731(10) Å
Mean Cu–Cl 2.435(10) Å
Cu–Cl–Cu 180◦

Magnetic data

x y z mx my mz

Cu1 0 0 0 0.835 0.072 0
Cu2 1/2 1/2 0 0.835 −0.072 0
Cu3 0 1/2 1/2 −0.835 −0.072 0
Cu4 1/2 0 1/2 −0.835 0.072 0

Magnetic moment: µ = 0.84(5) µB

Bragg R-factor: R = 7%

a Data at 1.5 K.

We use S = 1/2 and an average gyromagnetic factor, gav = 2.1, which roughly corresponds
to the average value, gav = (g‖ + 2g⊥)/3, with g‖ = 2.17 and g⊥ = 2.02 [52]. A refinement
test with variable y-component of the magnetic moment results in negligible values along the
b axis (µy < 0.07(5) µB, with a large standard deviation).

The results point out the different magnetic behaviour exhibited by Cu2+ and Mn3+ in
layered perovskites. While Rb2CuCl4 and the (CnH2n+1NH3)2CuCl4 (n = 1–3) series show
intralayer ferromagnetism, the series of Mn3+ compounds RbMnF4, NaMnF4 and LiMnF4

displays intralayer antiferromagnetism. Tables 1–3 include the magnetic and structural
properties of Rb2CuCl4 as well as those corresponding to isomorphous series of Cu2+ and
Mn3+ compounds.

3.2. Temperature dependence

The intensity of the (001)m magnetic Bragg peak, which is associated with the interlayer
antiferromagnetic coupling, strongly depends on the thermal fluctuations of the sublattice
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(a) (b)

Figure 3. Variation of the integrated intensity of the (001)m Bragg peak with temperature at
(a) ambient pressure and (b) 15 kbar. Full curves correspond to a quadratic fitting of the intensity
to the function I(001)(T ) = I (0) − γ T 2. Note that the zero-intensity line in (b) corresponds to the
average intensity background obtained from high-temperature diffractograms.

magnetization. The (001)m intensity is proportional to both the sublattice magnetization and the
antiferromagnetic correlation between layers,and therefore its variation with temperature gives
directly the Néel temperature (TN) as is shown in figures 3(a) and (b). The variation of I (T )

below TN = 16 K follows a quadratic dependence with temperature which is fairly proportional
to the correlation function between nearest-layer sublattice magnetization. The fitting of I (T )

to a quadratic function directly provides TN and confirms the magnetic origin of (001)m as being
due to neutron scattering from Cu2+ magnetic moments. A similar procedure was employed
by Manaka et al [8–10] to determine TN along the isomorphous (CnH2n+1NH3)2CuCl4 series
(n = 1–3), and their variation with pressure.

3.3. Neutron diffraction experiments under pressure

Pressure experiments were carried out in a sapphire anvil cell using two different configurations
as is indicated in figure 4. Due to preferential orientation in (001) layers, the vertical
configuration was unable to provide suitable magnetic Bragg peaks. However, the horizontal
configuration enhanced the weak intensity of the (001)m peak. Nevertheless, the counting
time for each NPD pattern, even in that configuration, was 12 h in order to get suitable
intensities. This difficulty often occurs in NPD experiments under pressure whenever we
deal with weak magnetic moments like Cu2+ (S = 1/2). At 15 kbar we observe no evidence
of other structural or magnetic phases than those observed at ambient pressure. The (001)m

thermal dependence at 15 kbar (figure 3(b)) indicates that TN increases slightly with pressure.
This result is analogous to findings in other Cu2+ layer perovskites [8–10]. We measure a
variation, ∂TN/∂ P = 0.13 K kbar−1. A comparison of the variation of TN(P) along layer
perovskite series of Cu2+ and Mn3+ is shown in figure 5.

3.4. Magnetic properties: a structural correlation

Figure 5(a) depicts the variation of critical temperatures, TC or TN, for the A2CuCl4 series
as a function of pressure. The variation of the critical temperature for the BMnF4 series
as a function of the Mn–F–Mn tilting angle is given in figure 5(b). The structural and
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Figure 4. NPD patterns of Rb2CuCl4 at 15 kbar corresponding to two geometrical configurations
of the sapphire anvil cell (a) and (b). Note the effect of (001) preferential orientation in the
NPD patterns. The horizontal configuration (b) was employed for obtaining suitable NPD peaks
for magnetic structural analysis as a function of pressure and temperature. Neutron wavelength:
λ = 4.734 Å.

(a) (b)

Figure 5. Variation of the Néel (TN) and Curie (TC) temperatures along the A2CuCl4 series as
a function of pressure (a) [8–10], and along the BMnF4 series (b) as a function of the Mn–F–
Mn tilting angle [26]. Full and open symbols correspond to antiferromagnetic and ferromagnetic
phases, respectively.

magnetic properties of these two series are collected in tables 1 and 2. Note that in
all these compounds the critical temperature increases with pressure (or the tilting angle).
The (CH3NH3)2CuCl4 ferromagnet becomes antiferromagnetic above 5 kbar [8]. On the
other hand, (C2H5NH3)2CuCl4 and (C3H7NH3)2CuCl4 compounds are antiferromagnetic.
Nevertheless, (C3H7NH3)2CuCl4 exhibits a weak intralayer spin-canting ferromagnetism
along b, which is suppressed by applying pressure above 8.1 kbar [10]. In (C2H5NH3)2CuCl4,
however, pressure induces a weak ferromagnetism along c above 6 kbar at low temperature
that remains up to 25 kbar [9]. The occurrence of pressure-induced weak ferromagnetism was
associated with spin-canting due to asymmetric exchange interactions [53, 54]. An important
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conclusion is that the asymmetric exchange yielding ferromagnetism is likely related to tilts
of the CuCl6 octahedra.

The BMnF4 series, together with the pure antiferromagnetic behaviour exhibited by
the ideal layer perovskite Rb2CuCl4, support this idea. The absence of tilts in Rb2CuCl4
enhances the intralayer ferromagnetic coupling but favours an interlayer antiferromagnetic
interaction. This behaviour is, however, opposite to that shown by the BMnF4 series (table 2).
The magnetism of the Mn3+-compound series is mainly governed by the intralayer Mn–
Mn exchange interaction. Actually, the sign and magnitude of intralayer superexchange
constant J rely on the Mn–F–Mn tilting angle, α, in such a way that either ferromagnetism or
antiferromagnetism occurs depending on whether α is higher or lower than the critical value,
αc = 147◦ [17] (figure 5(b) and table 2). Within this model, the decrease of TC with pressure in
CsMnF4 and the switch from ferromagnetism to antiferromagnetism is explained by pressure-
induced tilts. We can conclude that the reduction of crystal volume either along the BMnF4

series (B: Cs → Rb → Tl → Na → Li) or induced by hydrostatic pressure [17, 26], favours
antiferromagnetic exchange interaction.

An analogous structural correlation could be extrapolated to the A2CuCl4 (A:
CnH2n+1NH3, Rb) series provided that the tilting Cu–Cl–Cu angles were similar. The
intralayer Cu–Cu ferromagnetic exchange is dominant since A2CuCl4 compounds are nearly
ideal perovskites: α > 165◦ (table 1). Consequently, we expect that the 3D magnetic
ordering is mainly governed by the interlayer exchange. Following our previous analysis,
the structural requirements for a compound to be ferromagnetic or antiferromagnetic are
not yet fully understood. Although the 3D ferromagnetism of (CH3NH3)2CuCl4 suggests
that it is related to shorter interlayer distances, the NPD experiments on Rb2CuCl4 reported
in this work rule out this possibility. In trying to establish magneto-structural correlations
in A2CuCl4, we realize that the variations of both the interlayer and intralayer exchange
interactions as a function of pressure are crucial to account for the ample variety of magnetic
behaviour.

We have searched for correlations between the exchange interactions and structural
parameters involving Cu–Cu distances and Cu–Cl–Cu tilting angles simultaneously. The
correlations are quantitative for |J ′/J | along the A2CuCl4 series. Interestingly, the logarithm
of this ratio scales fairly well with the parameter f = [1 − p cos2(α)]/(d2/d1)

n, as shown in
figure 6(a). The best linear fit was obtained for p = 0.83 and n = 4.5. This result stresses the
relevance of both the Cu–Cl–Cu tilting and intra- and interlayer Cu–Cu distances to explain the
magnetic properties of the series. In particular, this correlation reconciles the different magnetic
behaviour of Rb2CuCl4 and (CH3NH3)2CuCl4. The reason for the tilting favouring interlayer
ferromagnetic coupling is probably due to structural changes towards ideal Cu–Cl · · · Cl–Cu
arrangements yielding ferromagnetism. However, it must be noted that although tilts probably
decrease the intralayer Cu–Cl–Cu ferromagnetic exchange, they are not effective enough to
destroy it.

Figure 6(b) shows the relation between the critical temperature (TC or TN) and the structural
parameter β, defined as β = sin(α)/(d2/d1), for the A2CuCl4 and BMnF4 series, and K2CuF4.
Interestingly, β increases with the tilting angle and reducing the interlayer Cu–Cu distance,
analogously to the f parameter (see above). Note that the number of compounds included in
these two correlations is limited by the structural and magnetic data available in the literature.

β allows us to draw a common phase diagram for the layered JT compounds (figure 6(b)).
Depending on β, we find three different magnetic regions associated with a distinct magnetic
behaviour. For β < 0.11 (interlayer AF), the compounds are 3D antiferromagnetic but
ferromagnetic within the layers. Ferromagnetism occurs for 0.11 < β < 0.35, while the
region β > 0.35 (intralayer AF) is associated with compounds exhibiting the highest tilting
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Figure 6. Magneto-structural correlations: (a) semilog plot of the interlayer-to-intralayer J ′/J
exchange coupling in A2CuCl4, and (b) critical temperatures (TN or TC) along the A2CuCl4 and
BMnF4 series, and K2CuF4 as a function of structural parameters involving the tilting angle and
the Cu–Cu distances (see section 3.4 and tables 1 and 2).

angles (α < 147◦). In this region, the magnetic properties are governed by the intralayer
exchange interactions. With the exception of CsMnF4, the BMnF4 series belongs to this
region.

Figure 6(b) suggests that the pressure-induced antiferromagnetism is related not only to a
decrease of intra- and interlayer Cu–Cu distances, but also to tilts of the JT-distorted octahedra
both leading to intralayer antiferromagnetism. However, a confirmation of this behaviour
deserves additional structural studies under pressure.
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4. Conclusions

We have shown that Rb2CuCl4 is an intralayer ferromagnet but exhibits 3D antiferromagnetism,
TN = 16 K, associated with interlayer antiferromagnetic exchange interaction, J ′. Pressure
increases TN to 18 K on passing from ambient pressure to 15 kbar. A comparison of the
magnetic properties of this compound and the A2CuCl4 series reveals that the tilting angle of
the JT-distorted octahedra plays a key role in the occurrence of either 3D antiferromagnetic
or ferromagnetic order. In particular, the antiferromagnetism of Rb2CuCl4 is related to the
ideal layer perovskite structure (α = 180◦) in spite of the short interlayer distance. We
have established a quantitative correlation between the exchange interactions and structural
parameters involving both the tilting angle and the Cu–Cu distances. From this correlation,
we stress the relevance of octahedron tilts on the magnetic behaviour of layered perovskites.
We have shown that the critical temperatures (TN or TC) can be represented in a phase diagram
for the whole series using the structural parameter β. The variation of the magnetic properties
with pressure can eventually be explained on the basis of the proposed model. However, an
adequate structural characterization at both short- and long-range levels is necessary in order
to establish precise structural correlations.
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