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resistance of a metal with a warped Fermi surface ob
tained by Olson and Rodriguez show that this property 
is quite sensi tive to t he shape of the surface. U nfor
tunately the size of the magnetoresistance effect de
pends on the square of the mobility and becomes ex
tremely small at room temperature. Measurements by 
Kapitza8 on sodium and lithium using pulsed magnetic 
fields of 300 kgauss at room temperature showed re
sistance changes of less than 2%; since the effect goes 
as the square of the magnetic field ordinary dc magnetic 
fields of 10 kgauss would produce resistance changes of 
0.002%, too small to be useful. 

The Hall effect is another transport property that can 
be studied. The Hall constant, R, is defined by 

E=RJH, (2) 

where E is the electric field in the y direction produced 
in a sample in which a current of density] flows along 
the x direction and which is subject to a magnetic field 
H along the z direction. The Hall constant, in units of 
(volt-cm)/ (ampere-gauss) , may be written as 

R= 1/ Necn*, (3) 

where c is the velocity of light in em/ sec and n*, which 
we shall refer to as electrons/ atom, is a factor which is 
unity if the expression for R is derived for the case of 
free electrons or for any spherical Fermi surface. More 
accurate treatments of the Hall effect involve solving 
the Boltzmann transport equation for specific forms of 
the energy, E(k), and the scattering time r(k). The 
Hall constant is then given as the quotient of two inte
grals involving the scattering time and energy deriva
tives taken over the Fermi surfaces; Il* is then obtained 
as a factor which depends only on the anisotropy of 
r(k) and E (k), and is independent of the magnitude of r. 

Cooper and Raimes have carried out such a calcula
tion for the case of anisotropic scattering times and 
warped Fermi surfaces that are described by Kuuic 
harmonics. lO •ll They express the length of the wave 
vector of an electron on the Fermi surface a!': 

Similarly they write 

( iJk) =ko'[1+BY.(O,4»+B I Y6 (O,4»]; (5) 
dE E_E/ 

the derivative is taken at the Fermi energy £/. The 
scattering time is also expanded in Kubic harmonics; 

r= r[l +CY .(0,4» +c. Y 8(0,4>)]. (6 ) 

The Kubic harmonics Y.(O,4» and Y 8(0,4» arc combina
tions of spherical harmonics having cubic symmetry; 
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they are given by l2 

Y .(0,4» = 5/2(x4+y4+z4- 3/5), 
and 

Y e(O,4» = 231/2 (x2yzL Y.(O,4»/55-1/lU-

where x= sinO co54>, y= sinO sin4> and Z= cos8 
principal directions the values of the Kubic ha l 
are: 

y'(100) = 1, Y.(llO)= 1/4, Y.(1l1)= 

Ye(100) = 1, Ye(1l0)=-13/8, Y 8 (111)= I t 

By evaluating the expression for the Hall constal 
the above forms for the scattering time and thet€""&,~ 
energy surfaces Cooper and Raimes obtain an 
sion for n*; 

n*= 1+-l/ 21[9AL 18A (C-B)- (C-B)2] 
+8/ 13[20A IL40A I(CI-BI)- (Cl-B I \ 

As expected, n* is unity for sperical surfaces a 
tropic scattering times. -

Except ior t he direct volume dependence ot 
pressure dependence of R comes from n*. eh .. 
n* reflect changes in the anisotropy of the Fermi 
and/ or the anisotropy of the scattering time. If 
urement of t he pressure dependence of the Hall I ' 

is performed in the impurity scattering rangt 
the anisot ropy of t he scattering time is direct I) 
only to t he anisotropy of the Fermi surface, t hI 
of the measurement can be interpreted in ,. 
changes of the anisotropy of the Fermi surfat . 
in a room temperature measurement lattice St 
is dominant and t he possibility of anisotro~)\ 

scali ering time arising from t he clastic aniSt.\ 
the crystal must be considered. 

In addition to sen'sitivity of the Hall effa 
anisot ropy of the Fermi surface and of the !41 

time there are some experimental advantages I 

measurement. It can be performed at room 
ture, single crystal samples are not necessary ... 
the scattering is dominatecl by the lattice small 
of impurities arc not important. 

EXPERIMENTAL" 

The electrical measurements were perforll •. 
de system using a Rubicon No. 2767 J.LV p"l 

with a galvanometer amplifier as a dete< , .. 
vanomcter amplifler employed a simple vl H 
to focus the light reflected by the mirror of 
galvanometer onto two selenium photocell .. 
connected so that their voltages oppost'd 
of the pair fed a secondary galvanomt' \. 
vanometer amplifier had a sensitivity 01 
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