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1.5.5.3.3.3 Paramagnetic

X,YZ X =4d,Y =3d
X = 8A: Pd
Y = 4A: Ti
Z = 3B: Al, Ga, In; 4B: Sn
Pd,TiZ

These compounds, which have been classified as superweak magnetic, are characterised by small
moments and high characteristic temperatures. The bulk susceptibility measurementSitm Pd
suggest antiferromagnetism belewl10 K, but neutron diffraction measurements reveal a structural
phase transition at 110 K. Above this temperature the susceptibility is Curie-Weiss, yjgidng

4.9 yg and © = 33.4 K, values surprisingly close to those ofNPaln. The other compounds in the

series have a distinct hysteresis in the magnetisation process.
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Fig. 121.Isotherms of magnetisation vs. applied fieldFig. 122. Magnetic hysteresis of FHAl measured at

for PGTIAl [p4NT]. 295 K [94N1].
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Fig. 123.Arrott plots for PTiAl [D4NT]. Fig. 124. Thermal variation of the spontaneous
magnetisation indicating @ dependence. Curvé:
spontaneous magnetizatich,pgH = 5 T[94N1].
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Fig. 126. Magnetisation of PdiGa betweenT = 2 K
and room temperaturg [95N2].
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Table 25. Summary of the principal properties
of P&Tiln compared with those for the related
compound PgMnIn; the value for the Néel
temperature of Rdiln was estimated from the

Temperature 7 (K]

broad susceptibility anomally [93N2].

a TN O peff
[A] [K] [K] [Ms]
Pd,Tiln 6.365 =110 33.4 4.9
PdMnin 6.373 143 52 4.9
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Fig. 127. Plot of the PdriGa magnetisation as a
function of temperature for applied magnetic fields
between 0.5 and up to 5 T. Note the suppression of

the zero on the y axi§ [95N2].
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Fig. 128. Magnetic susceptibility of B@iln as a
function of temperaturé J93§2].

Fig. 129. Inverse magnetic susceptibility of Hdln
as a function of temperatuie [93N2].
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g —" decreases the isotherms are no longer linear over the
e ] entire range of fields employed, but there is a
035 295K tendency for the susceptibility to increase for the
W% highest field values. This suggests a transition to a
030E= higher state of magnetisatign [93N2].
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Fig. 131. Magnetic isotherms showing the are accurately linear, but as the temperature decreases
magnetisation as a function of applied field. It may béhere is a tendency for the magnetisation to increase
seen that for the highest temperatures the isotherrfor fields approximately greater than 3[T [93N2].
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Fig. 132. Residual magnetisatioa, additional to the Fjg. 133.Arrott plots for PdTiln [9401].
purely magnetic component, as a function of mag-

netic field. The highest values ok correspond to a
moment of 0.003z per formula unit[[93NP].

0.1

0.050

T T
Pd,TiSn Pd,TiSn T=5K | =

e A

o
o

= (3 a ] i /
< 009 //»/ — < o
= 4 o ‘/( = I'
o v AT 250K s 0 18
c A c
5008 % g
S o é’ 4
= = -0.025 .
0.07 % /o ///
7 /
A //.
0.06 -0.050
0 1 yi 3 b 5 -012  -0.08 -0.04 0 0.04 0.08 012
Magnetic field poH [T] Magnetic field po# [T]
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Fig. 136. Spontaneous magnetisation of,Pidn as a Fig. 137.Arrott plots for PdTiSn showing isotherms

function of temperaturé [95N1]. below 295 K. It may be seen that the high field parts
of the isotherms appear to converge to a single point
close to theo® axis. Furthermore the gradient does
not appear to significantly change with temperature
over the range of measuremerjts [9bN1].
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of the Arrott plots as a function of temperaturk) ( the Arrott plots for PgliSn [95N1].

Landolt-Bornstein
New Series 111/32C



138 1.5.5 Heusler alloys [ [Ref. p. 409

T
Pd,TiSn

==}

=3}

Fig. 139. Arrott plot of a system comprising two
coupled paramagnetic systensg; = X~ + 0, with
coupling between them. The lower parts of the
isotherms shown in the figure are for a system in
which the coupling constant is much stronger than the
applied magnetic field. For such a case, the isotherms
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N

f_____s.;-_z:—/_—_;z' converge o_nto them? axis (see Fig. 131 above).
— Arbitrary units have been used for both akes [95N1].
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Landau theory has been used to interpret these data.
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Fig. 140. Arrott plot of a system which comprises
two coupled paramagnetic subsystems wih; =

M+ m. The temperature is varied over a wide
interval, with the intersection with the x-axis (as
determined by the inverse Pauli paramagnetic

Magnetization squared M,

2 susceptibility) indicating the range over which the
temperature is varied. The coupling consténtis
small and taken to be 1/10th of the value used in the

/ calculation of Fig. 141 [94N2].
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Fig. 141. Arrott plot for two paramagnetic systems
and as a function of temperature with the coupling
constantC large. Regions I, Il and Ill correspond to
external magnetic field much smaller than, approxi-
mately equal to and much larger than the internal
magnetic field. Due to the increase of the internal
magnetic field, part of the Arrott plots are displaced
by a constant amount with respect to the ones in
Fig. 140. For the numerical calculation the following
values have been usedy = 2.33,a = 0.02796,
b=3.0,A; = 0.51,A= 0.00408B = 1.2,C = 8. The
temperature is varied from, = 0 to Ty = 28.8 with

an increase ofAT = 3.2 in arbitrary energy units

[94N2].

X,YZ X =3d,Y =5f

X = 8A: Ni
Y =5A: U
Z =4B: Sn

AC susceptibility measurements have been used to investigate the structural phase transition.
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Fig. 142. DC susceptibility x,, vs. temperature for
Ni,USn measured in a field @ftH = 2 T. The dis-
continuity around 220 K arises from a structural
phase transitior] [90F1].
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