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1.5.4.3 Cr alloys and compounds

Most of the work in the last decade is related to the spin-density-wave antiferromagnetism of Cr.
Dilute alloys of Cr have been investigated extensively, as reviewefl by|[94F1]. See also subsect.
1.1.1.3in LB llI/19A.

Survey
Composition x Properties Figure Table
Cr1,Siy 0.0142...0.00343 thermal expansioAl/I(T) 5
0.005 Cij(-D 6
0.0185 P(T;p) 7
0.0085 Q(T) 8
0...0.0046 XT magnetic phase diagram 9
CrSh Xm(TH 10 3
CrGe_Six 0...0.15 Xo(T) 11
Cri_,Ge, 0...0.0105 XT magnetic phase diagram 12
0.0051...0.0089 p-T magnetic phase diagram 13
Cri_,Sn, 0.0007...0.0118 Mdssbauer spectra 14
0...0.030 xT magnetic phase diagram 15
(Cro.0875i0.0191-xV 0...0.0031 thermal expansioal/I(T) 16
(Cro.987S10.0191-xMny 0.0017..0.0232  thermal expansiak/I(T) 17
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Composition x Properties Figure Table
(Cro.98:500.0191-(V,Mn),  0...0.006 (V), x-T magnetic phase diagram 18
0...0.0073 (Mn)
Cro.7Mno 2:Ge o(T) 19
Cri_,Mn,Ge 0.1...0.6 XF magnetic phase diagram 20

Table 3. Supplement to Table 4 in LB 111/19C,
subsect. 1.5.4.3. Magnetic and related properties

of CrSk, [9001].
CrSp
Crystal structure hexagonal, C40
a[A] 4.242
c[A] 6.342
Magnetism dia
15.0 i
Cr,.Si Cryoe,Si
s 1x2'x / 0.9842'0.016
~ 10.0 / T,
2 x =0.0142 T 2m™
57 / / 5
2 50 / 3
% - 0.0179 %
) L |
|
|
0 P ’\ ““““ =
\/ 0.0343
95 \ \ \ \ \ \ \
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a Temperature T [K] b Temperature T [K]

Fig. 5. Cr,_,Six. Temperature dependence of therma[110] direction of a single crystal with x = 0.016
expansionAl/l (a) polycrystals[[88AlL], i§) along the [O3L1].
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Fig. 10. CrSk. Molar magnetic susceptibility, vs.
Fig. 9. Cr_Si,. Magnetic phase diagram in theinverse temperatur@’, for the measuring field |
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1.5.4.4 Mn alloys and compounds

Compounds of Mn with Si, Ge or Sn exhibit a variety of types of magnetic ordering. In particular,
MnsSn, a triangular antiferromagnet with uncompensated remanent magnetic moment, has got much
attention since[[82T1, 82T2]. The sample dependence of the magnetic properties of this compound
suggests a delicate energy balance. It should be mentioned also that the magnetism of the most Si-
rich compound MnSi-s_« seems to be left unclarified as a consequence of the sensitivity of the
crystal structure to the preparation conditions. Note also that the compositig®ijtoelongs to

this group. According td [86Y3] it has a "chimney-ladder" structure, in which the Mn atoms form a
tetragonal arrangement (chimney) with lattice parameterss5.52 A andcy, = 4.37 A while the Si

atoms occupy interstices of the Mn sublattice, forming a coupled helical arrangement (ladder) with a
period cs; around 4oy, [86Y3]. The change of the raties/cy, With x and temperature leads to a
variety of long-period or rather incommensurate structures, which makes it difficult to understand
the physical properties of this and also of the related ternary compounds.

Survey
Composition x Properties Figure Table
Mng_.915Si0.088 Hhyp(T) 21
Mn;Si (0) 22
Mn; gFe oSi w(Q) 23
MnsSis magnetic structure 24 4
o(H:T) 25
MnSi T,”(T) for muon,**Mn 26
p(T;p) 27
neutron paramagnetic scattering 28
(hw,Q;T)
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