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Fig. 537.(a) Band structure of majority-spin electrong) (or minority-
spin electrons of CoMnSp [84K1].

1.5.5.9.2 Cohesion and phase transitions

The conduction electron concentration strongly influences not only the electrical and magnetic
properties but also the type and degree of atomic order and phase stabiMyQGdiis an example

of a system which undergoes a cubic to tetragonal phase transition which is believed to be a band
Jahn Teller effect. The effects of electronic band structure on the local atomic order has been
calculated for CpNiZn systems and the NfAI series.
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Table 114.The calculated and observed equilibrium lattice constanfsthe
Heusler L2 phase NiXAl (X = Ti, V, Zr, Nb, Hf and Ta) compounds, the
lattice mismatch between LNi,XAl and NiAl and their formation energies
Erorm- The related data of NiAl and NiTi are also listed [92L1].

Compound a(calc) af(exp) Mismatch  Efom
Al Al (%] [mRy/atom]

Ni,TiAl 5.87 5.872, 5.843 1.7 63.0
Ni,VAI 5.78 6.33 1.0 47.5
Ni ZrAl 6.10 6.123 5.6 61.2
Ni>NbAI 6.00 5.974, 5.970 3.9 50.9
Ni,HfAI 6.10 6.081, 6.07 5.6 69.7
Ni,TaAl 5.95 5.945,5.936,5.949 3.0 57.8
NiAl 2.88 2.887 0.0 71.0
NiTi 3.00 3.015 3.9 35.0
NiTi + NiAl 53.0

Table 115. The calculated equilibrium lattice constamf the B2 phase
Ni, XAl (X = Ti, V, Zr and Nb) compounds (note that in B2-like structure,
b =a andc = 2a), the lattice mismatch between the;l&hd B2 phases, the
formation energiesEs,m, of the B2 phase and the difference between the
formation energy of the B2 and LphasesAE, [92L1]].

Compound a (calc) Mismatch Eform AE

[A] [%0] [mRy/atom]  [mRy/atom]
Ni,TiAl 2.95 0.5 54.7 8.3
Ni,VAI 2.89 0.0 42.5 5.0
NioZrAl 3.08 1.0 43.7 17.5
Ni-NbAI 3.02 0.7 38.5 12.4

Table 116. Values of the number of electrons per atom,
corresponding to the two distinct valleys A and B (cf. Figs. 551
and 558) in the DOS of the Land B structured NiXAIl (X = Ti,

V, Zr, Nb, Hf and Ta) compounds [92] 1].

Compound ne(L2y) ne (B2)

A B A B
Ni,TiAl 6.00 7.07 6.00 7.99
Ni,VAI 6.00 7.08 6.00 7.99
Ni,ZrAl 6.00 7.06 6.00 7.98
Ni,NbAI 6.00 7.06 6.00 8.00
NiHfAI 6.00 7.07

Ni;TaAl 6.00 7.07
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Table 117.Comparison of number of the first, second and
third nearest neighbours (NN) of Ni, X and Al atoms in the
L2; and B2 structured MNKAlI compounds (X = Ti, V, Zr,
Nb, Hf and Ta)[[92L].

Structure Atom First NN Second NN  Third NN
L2, Ni 4X 6Ni 12Ni
4Al
X 8Ni 6Al 12X
Al 8Ni 6X 12Al
B2 Ni 4X 6Ni 12Ni
4Al
X 8Ni 4X 4X
2Al 8Al
Al 8Ni 4A] 4A]
2X 8X
70 T 70 I
Co,NbSn :T cubic :f tetragonal
d-band |
60[— LEF
|
Nb
[
50 | '!‘/
| 1
| 1
- [T T
= o =
e ‘0 L 5
Kl ] ! k=]
@ | &
s il s
= - | =
s o1 |“| S
a | 11 n a
I =n
20~ N |{'\
i
i\ II 'i \
'q ] \\
1U—IN‘ ,’JI \\-‘\‘
L ,Il \
i Il \\«
0 M\ | l
04 07 08 09 10

Energy £ [Ry] Energy £ [Ry]

Fig. 541. DOS curves of CMNbSn calculated using bands of Co and Nb are shown by the solid and
the KKR method. The Fermi level is indicated by thebroken curves respectively. The DOS of the cubic
vertical broken line. Arrows indicate the Fermi levelstructure is shown on the left side and that of the
of (Co,_,Niy),NbSn at x = 0.3. The DOS curves of dtetragonal one is on the right sifle [8DF2].
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Fig. 546. DOS curves of ferromagnetic MnGa, Fig. 547. DOS curves of ferromagnetic MnGa,

cubic structure. The Fermi level is indicated by thdetragonal structure. The Fermi level is indicated by
vertical broken line. The solid and broken curveghe vertical broken line. The solid and broken curves
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and the DOS curves for up-spin electrons are showand the DOS curves for up-spin electrons are shown
in the upper side and those for down-spin in the lowen the upper side and those for down-spin in the lower

side [89FD]. side [89FD).
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Fig. 550. Unit cell of the L2 and
B, structures[[92LN1].
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