CHAPTER 1

INTRODUCTION

Th; Hail effeet is the name of the phenomenon that whan =&
transverse wagnetic field is applied to a specimen carrying an electric
eurrant, a voltzge iz doevoloped across the sides of the specimen such
thot it sets up in the specimen an electric field perpendicular to both
tne current =ond Lhé magnetic field., It is discovered by B.H. Hall in
1379 during n study oi the force uctiﬁg on a conductor carrying o currunt
in a mzgnelic field. (1),

The study of H21l eoflfect is importont in the understanding of
transport phenomens in solids and, topether with » measurement of the
conductivity, it shods lidht on the conduction mechanisms. For instanca,
it is the only cxpoeriment that provides simple, and convineing svidoncs
sunporting the postulate of positive current carriers or heoles in many
solide, It also supplics information on the band structure of many
maoterizls,

Hzemusz¢ of the specinsl bond structure of bismuth, the Hali
coefficient of bismuilh is anomalously large. The Yoll voltage is in;crsalj
preoportionasl to the swwsle  thickness., When mede into thin films, the
Ezll voltage of bigsauthu films is se larnpe as to be éosily measurcble by
sensitive volteeterz. This makes it possible to utilize tne Hpll ef%ect
for pragticsl acplic :tions.  Thin bismuth films can be made.intc pfobes
for mezsuring magnotic fields. Hr1l probes have the advantzge of Geing
very smnll and thin wnd tharc iz no noed  for rotntion or other motion

a8 nscossary in serroh colils.



Bismuth has 2 f=2irly large value of conductivity, so that
it ¢can almeut b c]qssifiéd as = metal. The analysis of the Hall
gffect can thus %: mzde in the crude znd simpie 'Electron Gas Model',

v OLlE uxperimentally convenient to déal.with bismuth Films
since this wotnl is ensily ovaworatsd and the films mzy be kept for
leng pericds .othout ;ppreciuble cgidation.

The viim shape sample 2lse has the advantage of being zblo

to carry a much higher curreni density without overheating than tne
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