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CHAFTER II

THEORY OF WHISKER GROWTH

Introduction

There are four general methods of producing filamentary
single crystals ("whiskers"):
(1) Electrodeposition,
(2) Growth from the bulk solid phase,
(3) Deposition from the solution,
(4) Deposition from the vapour.

Each of these methods differ in experimental procedure and
in their mechanism of growth, Since the copper vhiskers of this
study were grown from the vapour, the attention of this chapter
is confined to the fourth method,

The classical ideas regarding the mechanisi of crystal
growth from the vapour were formilated by Gibbel and developed
by Kossel,? According to the classical theory, the close-packed
face of a growing crystal advances at a rate that is propartional
to the frequency with which the nuclei of new atomic layers are
created, The probability of nucleation, and therefore the growth
rate of a face, is negligibly szall until supersaturation reaches
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CHAFTER VI

RESULIS

Growth

The experimental growth parameters of temperature, flow
rate, substrate, time and amount of balide, were varied and the
results noted, For each boat of crystals produced, measurerents
wvere made of the length and width of a repesentative sample of
10% of the total quantity, This permitted an estimate of average
length and average width for various growth conditions,

A general appraisal was made of the average whisker condition
as to whether they had highly reflecting or dull surfaces, vere
kinked and twisted or straight, and broad or fine, This infarmation
is given in Teble I,

During growth, the macroscopic conditions vere maintained
constant, except in one case where the flow rate was varied, In
general, most of the crystals were straight, manmy being unifarm
&long their length, while some were uniform over part of their
length then tapered to a point,
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