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of Ham indicates that the Fermi surface nearly touches 
the zone boundary, it is possible that the drastic change 
in the behavior of n* vs pressure is due to the beginning 
of contact with the zone face. 

Another result of anisotropic scattering times is that 
the values of n* for A 1 = 0 are always less than one. As 
Ham's calculations indicate the Fermi surface for 
sodium is spherical the value n*= 1.17 obtained from 
previous measurementsl8 seems unreasonable, as does 
the value for n*= 1.11 for potassium. If we accept our 
values for sodium and potassium, the atmospheric pres
sure value of n* is less than one for all the alkalis; the 
proposed explanation for this is the existence of a non
zero Cl. 

The pressure data and the changes in the warping 
parameter A I obtained from Ham's calculation agree 
semiquantitatively if we consider anisotropic scattering 
times with values of C1 of about -0.3. We shall indicate 
possible sources of the proposed anisotropy and make 
an estimate of its order of magnitude. 

Mott and Jonesl ' have obtained an expression for an 
isotropic scattering time assuming a spherical Fermi 
surface and isotropic transition probabilities ; that is 
PH,aS', the probability per unit time of an electron 
making a transition between two states k and k' both 
lying on the same constant energy surface is assumed to 
be independent of the original state k and to be a func
tion of the angle 0 between k and k' only. as' is an ele
ment of area on a constant energy surface about the 
state k'. If we follow their denvation and let the electric 
field (z axis) lie along the direction k for which we wish 
to compute r(k), but do not assume isotropic scattering 
times or isotropic transition probabilities we obtain: 
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Since Eq. (15) is an integral equation for r(k) we shall 
set r(k')/ r(k) = 1 inside the integral in order to estimate 
the anisotropy of r(k). This may be regarded as the 
first step of an iteration procedure for finding r. With 
this assumption Eq. (15) can be written as 
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• is the angle between the plane of k and k' and the 
u plane and k, the radius of the Fermi sphere. 
These limits on 0 and ., rather than the more con
ventional ones in which fI goes from 0 to rand. from 
o to 2r, are chosen because of the possibility that 
Pk .• (8)~Pk .• ( -8). This possibility arises because for 
an arbitrary direction of k the section of the phonon 
Brillouin zone centered on the tip of the k vector is not 
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symmetrical about the line 8=0. The • • e:-' • • , 
sign on sinO is used because of the limits .. 

Perturbation theory gives 
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where U u' is the matrix element of 
potential U taken between the initial .*.~ 
y,~ and the final state Y,k'; unit crystal volume 
Only the perturbation due to the lattice 
considered, since these dominate the sca~ttt_" 
trons at room temperature. We write 

U(r)= L V[r-I-R(I)J- V(r-I) 

=-L RCI)·VVCr-I); 
I 

where V (r-I) is the contribution to the poe __ 
associated with the ion at lattice point I and 
displacement of the ion at I. V(r-I) includel 
potential due to the ion core and to the electl_tl 
shield the core. This is a refined "rigid ion" 
which a neutralizing charge distribution .... 
with the ion core has been introduced. 

The wave functions are written in the Bloda '-

y,k(r) = e,k .rUk(')' 

By changing the origin to the lattice point at I ..... 
r'=r-I the matrix element may be written u 

UH '= -L RCI) exp[ -iCk-k'HJ 
I 
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Bailyn20 has computed the integral in Eq. (JO) ... 
calculation that uses the Hartree-Fock equation" till 
electrons. In his notation 

i y,k'*Cr')VV(r')y,k(r')ar'=.f[JS], (21) 
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where §=k-k'/Ik-k'i . J denotes the contn~ 
to the matrix element of the ion core alone and S deooe. 
a shielding factor which includes the effect of the eIec> 
tron cloud about the core and the exchan&e holl. 
Normalizing factors have been dropped. 

If we now express the displacement R(I) in tenDllI 
lattice waves we have, 

R(I)=LpLql •. "a •. pe" ·t, ( 

where l"" is a unit vector which depends on .. 
lattice vibration or phonon wave number and the 
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