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Ion bombardment has been used as a technique for the sput-

tering of metals for several- years1 very few studies have, how

ever, been made on alloys and ~ompounds, especially studies where

~he target itself was analyzed after 'ion bombardment. In this

" ABSTRACT

...

.
thesis results are presented concerning the c~n~es in targets

of Nb20 S and related systems due to -ion bombardment. The targets

used were in the form of'anodic thin films and sintered pellets.
. + +Bombardments were carried out using Kr and. 02 ions with energies

of 2 to 3S keV and at 4o~es v~rying from 1013 'to 1017 ions/cm2•

The structural changes induced by the bombardment were studied .

o with an electron microscope and the cha~ges in electrical conduc-

tivity were stuftied with a four point probe.

The results indicate that an altered 'layer is formed which.

has the stoichiometry ~f NbO when Nb20Starg~ts are bombarded

'with 35 ke; ions ~t_ high doses (~ 1 x 1017 ions/cm2>. A technique

based on the changes in the chemical reactivity of the altered
~ .

lay~r as compar~d to the substrate is used to estimate' the thickness
. ,

of the a~tered lay~r. That on Nb20S varies.from 18 nm at very

low doses (SX1013 io~s/cm2) t9 23 nm at high doses (lxl017 ions/cm2).

The con4uctivity of the altered ~a~er formed at high doses is about

4xio~ slm, ~n i~o~ease QY a 'factor-of iX108, An energy threshold
, "

for oonductivity changes was found using an oxygen :Lon beam,.. .
, ~ r ...

whereas 10: ion bombardment reveals conductivity changes at all
,y ... .



Oxygen loss from bombarded Nb20S can be considered to
• f

have threQ alternative origins based on a vaporiaation model, an
~ ~

internal displacement model and a preferential sputtering model.
,

The results favour the preferential sputtering of oxygen as the

likely mechanism to explain the altered layer in the ta~get. A

modified'sputtering mode~ explains the energy thr~Bhold effect

f'f
I.'

observed when a~ oxygen beam is used. \

Several applications of the techniques and results pre-

sented here have been considered. Th~y include, among ~thers,

. _ t-
~ating of minerals, limitations of surface analytical techniques,

and preliminary results for Ta~OS'

j
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CHAPT~ 1

INTRODUCTION

1.1 PARTICLE SOLID INTERACTIONS

When a solid is ~ombarded with heavy ions, many phenomena

can arise depending largely on the kinetic energy of the incident

ions. At very low kinetic 'energies (~5 eV) the interaction is

essentially ~onfined to the outermost atomic layer of the target

material. The incident ion may be reflected or may come into.
~ .

thermal equilibrium with the surface and subsequently be adsorbed.
or evaporated. The potential energy of the bombarding species .

plays an important role at these energies since it is responsible
~

for electronic transitions which ca~ give rise to the ejection

of secondary electrons. In the case of compound m~terials, low

energy ion bombardment can lead to the breaking or rearranging of

chemical bonds. This leads to desorption, chemical reactions,

and polymerization, with similar effects being induced also b~

bombarding with electrons or photons.

If the in:ident ions hav~a higher energy ,

theyenter'atarget and gradually lose their energy through a

series of collisions with the target atoms. Whenever the energy ~

transferred to the target atoms exceeds a threshold energy of rough-
I

1y 4 AHs ·(where AHs is the he~t of s~blimation of" the t~rget

material), the atoms involved in the collision are removed ~

SUfficient distance from their originaf sit~s that they remain




























































































































































































































































































































