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Since we are interested in the pressure dependence of |(0)|2, only Taking the volume derivative of eqn (12) gives
the 4s and 3s electron contributions are considered. The 4s electmns 2 2
are affected in a direct way since they are itinerant and thus can be slpmis —ngy|¥r,(0)|2+ B Ot
expected to scale with volume. The 1s, 2s, and 3s electrons are not d(n¥) ' ¥in. ¥}
directly affected by small volume changes but the 3s electrons are 2
indirectly affected by the changes in 3d electron wave functions. +1¢r,0)]2 3(In V)+ B 6(;:&,,,) F) =2 - (19
SN ; a o(InV)
The 4s contribution can be written
- " Here one sees the expression for d (A¢)z, due to volume scaling, and for
| das(0)| 2= f ) Ny(B)| (0, E)|2 dE ) d (Ae)p, due to s«d electron transfer
S d(Ae o{nu?,
where N4(E) is the number of s-states in the 3d—4s conduction band. d((ln I)Ili [ nay|¥r, ()2 + B Efln V>)] (15)
Ingalls (1967) performed a modified tight-binding calculation of the 4s
wave functions at I';(k=0) for several volumes and found a(Aeq)p _ [l'ﬁ (0)]2 +B a{muzy g ] (16)
d(ln V) & a(ln V) ong o(ln V)|
|5l:,-(0)|2 Tlag® for V=80a}? (8)
Using the values of |4 (0)|2, s, ¥, and 8 mentioned above and
and [¥1,(0)| 2= const V=7 (9) |
! o(nuzy 0-03 ag? a("f“i-)_o,g —1 (17
where y~1:25. With the assumption that [0, E)|2 equals Am V) g
|¢p, (())|2 the decrease in the s-like nature of the conduction band :
being completely represented by the decrease in N4(E) as k increases, gives
i {
Ingalls obtained [ :(lﬁ?/ LN (18)
[¥as(0)| 2= 4] 4,02 (10) el
i d(Ae)p _ ong ong
where ng=0-53 is the number of s-electrons per iron atom. [7 1 —4-95 ] mm/sec (19)
The 3s contribution is approximated by using the proportionality y di¥) - L #a¥)
found by Watson (1959) and Clementi (1965) between the density of p where a=[aj mm/sec].
3s electrons at the nucleus and (nu2) i ’ . . .
i Equation (18) can be viewed as an alternative to eqn (6), which gave a
|h35(0) | 2 = BLnul) (11) i rough value of d (A¢)/d (In V) from volume scaling alone, and it will be
. . . L ! used instead of eqn (6). To obtain agreement between these equations
where u is the maximum of the radial wave function in the wave we would need a= —0-35a} mm/sec which is significantly different
function and from the value of a= —0-47 @} mm/sec found above.
. Ep . By combining the theory with the experimental measurements and
gy = J-o Nu(E) u,(E) dE (12) assuming the total number of electrons in the combined 4s-3d band is
constant, we obtain :
where B=—5'5a5% The integral in eqn (12) is performed up to the
respective Fermi energy in each half of the band (spin up and spin d(A‘)= —4-86a+12:05aX = 1-32 (20)
down) using the linear relationship between u,(E') and Z discussed by dln ¥V
Ingalls. 5 X o __ ona .
Thus for the 3s and 4s contributions we have b SV eV @1
|(0)|2=ns| ¢,(0)]| 2+ Blnul>. (13) This relationship is plotted in Fig. 10.
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