
 

 

 

 

 

 

 

 

 

The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 
 

Univ
ers

ity
 of

 C
ap

e T
ow

n



Univ
ers

ity
 of

 C
ap

e T
ow

n



Univ
ers

ity
 of

 C
ap

e T
ow

n

were 

an 

it is 

was an lll'llL,a~.uu 

an 

i 

an-

structure 

on 

a cornp,3,I 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a COlmtlOSlte was 

com-

11 



Univ
ers

ity
 of

 C
ap

e T
ow

n

lam 

• 

• 
warm now 

• cour-

• 

• me use 

• 

I was HU;lU.C;lC;OO. me 

• 

• 
course 



Univ
ers

ity
 of

 C
ap

e T
ow

n

• 

• me I 

• I cama-



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

2 

2.1.1 

2. 

1 

v 

1 

1 

5 

8 



Univ
ers

ity
 of

 C
ap

e T
ow

n

3 

1 

3. 

4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

equilibrum for [3]. 

Co-Si system [3]. 

trolled reactions .. 

The for (a) cubic Sir diamond) 

a and structure, 

w'ith 

orthorhomb'ic MnP 5. 3.34 and 5. 

band c .. 

each cell one 

ultra-high vacuum deposition. 

valve """"''''1"11 with the 

attached to growth chamber. 

an 

VL-L-U,tv"'G the potential 

schematic representation of 

are placed on of the pulse to confine to a 

con-

and a= 

(c) 

an 

A a, 

zron 

2 

2 

4 

6 

9 

17 



Univ
ers

ity
 of

 C
ap

e T
ow

n

on 

curve 

mass 

on sur-

is a measure 

to near 



Univ
ers

ity
 of

 C
ap

e T
ow

n

no 

o. 

or-



Univ
ers

ity
 of

 C
ap

e T
ow

n
o. 

x 



Univ
ers

ity
 of

 C
ap

e T
ow

n1.1 

(in 

oeCOlne more 

are 

1 



Univ
ers

ity
 of

 C
ap

e T
ow

n

2 



Univ
ers

ity
 of

 C
ap

e T
ow

n

IS 

of 

or 

to 

3 

[4-7] 

18 

is 

as 

a 

one 



Univ
ers

ity
 of

 C
ap

e T
ow

n

occurs once 

are LU1.HU1CA 

UCJleaJ;lOn ceases 

the on 

an 

(0) 

__ ---;,) Si 

N 

is on 

4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 

UUJ',-,VU is 

< an 

nor can on a 

1. 

men-

5 



Univ
ers

ity
 of

 C
ap

e T
ow

n

constant can on 

6 

11 it was not 

are 

room tem-

or 

to 



Univ
ers

ity
 of

 C
ap

e T
ow

n
come 

7 

was 

on 

manner is more 

11>, 

can 

were 

over­

an-

same 



Univ
ers

ity
 of

 C
ap

e T
ow

n

on 

1. 

,c"nUt'M:T of an 

a 

was 

was 

onto 

a 

to "'-' 

room ternnera one or two 

at room 

8 



Univ
ers

ity
 of

 C
ap

e T
ow

n
same 

at '" 

are at 

reason 

9 

one 

"'r{~Q"'(Yn,"{r measurement 

be(::::ornes more 

can over a a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

ona 

more 

on a 

to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

OUJ',"~'.lC;O on 

a 

at a ternpl;::ra,tl 

on 

11 



Univ
ers

ity
 of

 C
ap

e T
ow

nan < were 

is 

.1 

1.1 

9mma an 

were 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

3 3 d.ltterelot 

was 

UUJ.J.U~Ol as as 

was 

shutter------i-.., 

apertur8---------+-~ 

monitor 

-r----__ rotating 

<E------ bell lar 

te------llt' "':-r--""':::::=-_ boffle value 

_-- cryopanal 

_--- vealan pump 

were 

to a create vacuum to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

on. to 

a 

were 

was 

an:storrn,atllon was vVAL.l~!'" to 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

t 

• 

• 

UUJl.J.U.'J.;) are 

rare atom 

most <;;;U,L,",l<::;UIJ 

is vV,L.J.U'UJ,v'.i 

is 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to an <JU.lv",OU." rare on ae-e){Clv ... ",~vu a 

use was 

some 

• on a 

• 

• 

• 

1 

ns 

is aeposltea 

near can 



Univ
ers

ity
 of

 C
ap

e T
ow

n

I--Vf',jlY'o,'" laser 

lens 

Stand 

are 

case 



Univ
ers

ity
 of

 C
ap

e T
ow

n



Univ
ers

ity
 of

 C
ap

e T
ow

n

some 

are 

it to 

terms 

it was not 

overcome 

on 

to mea.'3ure 

is 

1S 

were 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was Ul(L\.,<;::U 

a 

area 

as 

150~------~------~~------~------~ 

00 

50 

100 150 200 
( 

curve 



Univ
ers

ity
 of

 C
ap

e T
ow

n

atom 

VU\,U.C""uu. to a nrl8S1'mre 

m 

e as 

an 

1 

masses atoms. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

atom 

mass 

mass u'VlJvJe.lU\OH\.,C; is 

k= 

to atom 

IS 

no resonances or L.1U\v .l",<'''-1. 

a 

2 

is a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a e 

........ 
........ 

2 

z 



Univ
ers

ity
 of

 C
ap

e T
ow

n

are ,>TTarc.rI at scatter 

a 

can co:mt)Oentl.on as a 

on 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is 

on 

atoms 

x 

X 

can 

is 

is r",t'or"D'; 

a 

case 



Univ
ers

ity
 of

 C
ap

e T
ow

n

can measure Impertectl.on 

as an a v> .. -,>.>,u 

as: 

• of 

• 

• 

• 

the 0CUHIJ_Lv was 

on 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

can IS 

an 

Random 

E 

ENE 

",,2- room ternDen:ttu 

H 



Univ
ers

ity
 of

 C
ap

e T
ow

n.1 

were 

on 

tre~:ttmlent to 

1.1 on a 

is an 

IS more 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

no 

were 

( 
0.6 0.8 1.0 1.2 1.4 

30.-.-------.-------.-------.-------" 

150 200 250 300 350 400 

as 

CUiJU.GCLH.U.};;; at 



Univ
ers

ity
 of

 C
ap

e T
ow

n

300~._6 ____ -r ____________ ~ ______ .-____ ~.6 

25 

20 ... v, ......... 

5 

O~----~----__ ~ __ ~~ ____ dL~ __ __ 

150 200 250 300 350 400 

was 

on 

near 

to at 



Univ
ers

ity
 of

 C
ap

e T
ow

n

0.6 1.4 1.6 
30 

25 

20 I 
I 
I 

15 I , 
I 

10 I 
I 
I 

5 

0 
150 200 250 300 350 400 

it is a IlOIl-fKJU 

an 

use 

a 

a 

occur no more 0U,''-'V~A 



Univ
ers

ity
 of

 C
ap

e T
ow

n

thE~ret()l'e OeC()mle more more 

even 

a "'11',""'" '"' 

is 

to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30°·8 1.0 1.2 1.4 1.6 

1 
25 2 

4 
6 

20 

15 

10 

5 

0 

1 

25 2 
4 
B 

"0 

~ 20 
>-

15 

10 

5 

250 300' 350 400 
Channel 

4 8 

to 

oe(~ono.es more a 

success 

a are 

as 

was rv 



Univ
ers

ity
 of

 C
ap

e T
ow

n

3oor.-6-----o.,8----~1.-0-----1~.2------1T·4-----1_,,6 

25 

20 

15 

10 
z 

5 

Or-----.------r----~------~----
150 200 250 300 350 400 

n 

shots 

case 

8 

1"~':T1nrr 4 

2 4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

shots. 

in 80% of 

0.6 O.B 
30 

25 

U 

]! 20 
>-
-0 

Q) 15 N 

0 

§ 10 
0 
z 

5 

0 

25 

-0 

]! 20 
>-
u 

Q) 15 
~ 
0 

E 
'-- 10 0 
z 

5 

0 
150 200 

and channeling 
1, 8 

true cause of 

1.0 1.2 1.4 

1 
1 
2 
4 
8 

1 shot trandam) 
1 shot ali~ned) 
2 shats ~a Ignedj 
4 shot. aligned 
8 shots aligned 

250 300 350 400 
Channel 

laser annealed 
pulses. 

(a) (b) 

energy density O. 

little 

is 

"'-"'HU""" was observed 

a cornpl1r for the random and UU,,,U\..·U 2 8 

1 an 

as OV1r.O/'T 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30 0 .6 0.8 1.0 1.2 

25 

u 
OJ 20 >= 
-0 
Q) 

15 .!::! 
0 
E 0 0 
z 

5 

0 

8 
25 8 

8 
8 

"0 8 
V 
>= 
-0 
Q) 

~ 
a 
E 
'- 10 0 
z 

5 

200 250 300 350 400 
Channel 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30°·6 0.8 1.0 1.2 1.4 1.6 

25 

20 

15 

10 

5 

°1 
150 200 250 300 350 400 

it 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30 0.6 0.8 1.0 1.2 1.4 1.6 

25 
1:1 -.!!:: 20 
)-! 

1:1 
~ 15 ..... -cd 

E 10 
0 
Z; 

5 

0 
150 200 250 300 350 400 

CULLIC;CUU.l"; at 

is SlgnlIlcantl 

111 

a a constant 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 on a 1 

30°·6 0.8 1.0 1.2 1.4 1.6 

25 !" 
/ 

20 

u 
~ 15 I" 
0 I~ 

E I • 
'- 10 I 0 z I 

5 

0 
150 200 250 300 350 400 

Channel 

as-



Univ
ers

ity
 of

 C
ap

e T
ow

n

IS an HJ.UlJ.vO",J.VU re-

a 

to 

0.6 
30 

0.8 1.4 1.6 

25 

20 

15 

10 

5 

0 
150 200 250 300 350 400 

in 



Univ
ers

ity
 of

 C
ap

e T
ow

n

as 

was 

as 

30 0.6 0.8 1.0 1.2 1.4 1.6 

25 

20 

15 

10 I 

': 

5 

0 
150 200 250 300 350 400 

2 

one 



Univ
ers

ity
 of

 C
ap

e T
ow

n

30 0.6 .6 

25 hour 

20 

15 

10 .. 
5 

0 
150 200 250 300 350 400 

at o. 

cuu,n:;a,.llJU at .llll",U'GJ. 

more 

are to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is more 

300r·6 ____ ~------~----~----~-----1~.6 

25 

5 

Or-----~------~--~~----~~--~~ 
150 400 

111 

a 

were 



Univ
ers

ity
 of

 C
ap

e T
ow

n

IS 

more 

a 

Energy 
0.6 0.8 1.0 1.2 1.4 1.6 

30~r-~~~~~~-r-r~~~~~--r-r-~~'-~ 

25 

150 200 250 300 350 400 

Channel 

on the 



Univ
ers

ity
 of

 C
ap

e T
ow

n

worse 

use was 

a co:m]:HeiGe success. 

0.6 0.8 1.0 1.4 1.6 
30 

25 

:!2 20 .2 
;;... 
'"0 
~ 15 

:.a e 
o 10 
Z 

5 

0 
150 200 250 300 350 400 

Channel 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to rP-rlrr""" 

was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

is is 

room telnpenttu a7 

were 

a more 

oelCOlne more 

was eX'oe(::tea as 

more 

cases it was 

4 to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

if one 

some 

was 

near 

=0 

2 4 

........ vu,.p, a 

success 

was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 

on 

are 

same is true 

o < x < 1 

was more OnJIl()UIlce:Q 

"r",,ten',, were 

x 

1, 

an 

COlnposltlon is 

were 

to 



Univ
ers

ity
 of

 C
ap

e T
ow

n
or a COJrn(:)arISQin 

as-

was 

conven-

a UL,:'U\OL 

one at 



Univ
ers

ity
 of

 C
ap

e T
ow

n

0.6 1.2 1.4 1.6 
30 

25 

20 

15 

10 

5 

0 
150 200 250 300 350 400 

Channel 

was a .l.LVlJlNIJ1'C 

more 

ha+A,'a OjlU\.,.LU", can convert to 

reason at IS 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to an 

is 

was more 

was 

a 



Univ
ers

ity
 of

 C
ap

e T
ow

n

can case a as 

manner. 

true. 

a com-

is 

at 



Univ
ers

ity
 of

 C
ap

e T
ow

n

occur 

on a 

is 

it was 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

nor 



Univ
ers

ity
 of

 C
ap

e T
ow

n

van 

van 

7, 

J. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

F. 

d 

J. 

van 



Univ
ers

ity
 of

 C
ap

e T
ow

n

5 

3 

J. 

( 



Univ
ers

ity
 of

 C
ap

e T
ow

n

N. Chu, L. w. 

[39] 

59 




