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e a n b e u s e d fo
r t h e fa b r ie a t io n o f s i l i e o n 一 o n -
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mo d y n

arn ie a l ly mo
r e s tab le mo

n o e li n ie P h a s e ,

h e n e e 15 e x P e e t e d 七0 b e
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I n o r d e r t o s o r t
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i n g P e r fo r

ma
n e e ,

i t 15 n e e e s s a r y t o 9 0 fu r t h e r

i n t o s u e h a P h a s e e o m P o s i t i o n
.
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t e
m P e r a t u r e w e r e
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In t h i s P -a

p e r t h e if lm s e o n t a i n i n g 1 2w t % Y Z O 3 p r o d u e e d

by t h e s a

me w a y w e r e e h a r a e t e r i z e d w i t h X R D

i n o r d e r t o fu r t h e r u n d e r s t a n d t h e e iff 三e t s o f i o n
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2 E x P e r im e n t a l
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.
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.

P h a s e s t r u e t u r e a n a l y s i s o f t h e if lms wa
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T h e e r y s t a ll i z e d P a r t w a s e u -

b i e (C ) w i t h a

irn
n o r q u a n t i t y o f m o n o e l i n i e (M )
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.
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-
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e i n t h e
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q u
an t i t y o f e o
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as

e d
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-m
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e
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if lsrn b o l n b ar d e d w i t h a d o s e of 6 x 10 i 6 A r +

i o n s c
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2 0 3 0 4 0 5 0 6 0

2 0 / (
o

F i g
.

2 X R D p e a k s o f t h e Z r O Z一 1 2 w t% Y Z O 3 五lm s

d e p o s i t e d a t 2 5
O
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e r A r + i r r a d i a t i o n

d o s e o f (a ) 5 x 1 0 ` ” ,

(b ) 2 x 1 0 ` 6

w i t h a

一 n 1 6

(
e

) 6 x 1 0

i o n e
m 一 2

T h e Z r O Z一 1 2w t %Y Z O 3 if lm
s d e P o s i t e d b y

r
·

.f ma g n e t r o n s p u t t e r i n g a t 4 0 0
0
C aft

e r A r + i r
-

r a d i a t i o n w e r e a
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an d
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fo u n d t h a t t h e Y Z O 3 h e x a g o n al p h as e n o lo n g e r

a p p e a r e d
.
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e w as o b s e r ve d aft
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ir r a d i a t i o n w i t h a d o s e of 5 x 10 1 5 i o n s
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一 2 i n
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fr o
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一 2 t h e d i ffr

a e -
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me
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e d t o e r y s t a l P h as
e s ,

t h e
m

o n o e li n i e

P h a s e s e e m s d is a P P e a r e d
,

t h e e u b i e P h a s e w a s

n o t e h a n g e d b y e o m p a r in g w i t h t h e i n t e n s i t i e s

o f t h e i r p e a k s b e fo r e a n d aft
e r A r + ir r a d i a t i o n ,
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a

)

M (1 1 1 ) ! C (2 0 0 ) e (2 2 0 ) e (5 1 1)

(b )

T
,

( 1 1 1 )

! T
,

(2 0 0 )
T

`

( 2 20 ) T
`

(3 1 1 )

(c)

2 0 3 0 4 0 5 0 6 0

2口/ (
o

)

F i g
.

3 X R D P e

ka
s o f t h e Z r O Z一 1 2 w t% Y 2 0 s 五lm

s d e p o s i t e d a t 4 0 0
O

C aft
o
f (a ) s x l o

`
气 ( b ) 2 x 1 0 ` 6 ,

(
e

) 6 x 1 0 ` “
i
o n e

m咒
A r + i r r a d i a t i o n 袱七h a d o s e

w h i le t h e T
, P h as e w as o b v i on

s l y i n e r e as e d
.

oF
r

e lar iif e a t i o n , t h e P h as e e o m P o s i t i o n s fo r t h e r
.

f
.

m ag n e t r o n s Put t e r i n g d e P o s i t e d a t r o o
m t e

-m
p e r助 u r e o r at 4 0 0

o
C fo ll ow

e d b y A r + i o n b o

-m
b a r d r o e n t w i t h d i价

r e n t d o s e s ar e l i s t e d i n l 妞
.

b le l
, w h e r e t h e P h as e s

ar
e g r o s s l y a r r

an g e d i n

t h e ir e o n t e n t o r d e r
.

aT bl
e 1 P h as

e e o m p o s
i t i o n s o f t h e A r + i r r a d i a t e d

Z r 0 2 一 1 2 w t% Y Z O 3 五lm s

。
/
。 。

一犷下森黔嚓耕一蔽厂
.

2 5 a

+a H a + T
,

+ H a
+ T

,
+ H + C

4 0 0 C + a + M C + T
,

+ a + M T
,
+ C + a T

’
+ C + a

P las am
s p r
盯 i n g of t h e Z r O Z 一 s w t %Y 2 0 3

e o a t i n g s w i t h c o o li n g r a t e s of t h e o r d e r of
10 1 6 ”

e /
s [刀 l e泌 i n g t o a s u p p r e s s i o n o f t h e

d e e o m P o s i t i o n o f d i任恤s i o n
一 e o n t r o l le d P h a s e ,

h e n e e r e s u lt s i n a h i g h p e r e e n t a g e o f n o n -

t r a n s
fo

r
m ab l e t e t r a g o n a l P h a s e

.

B o r o
m

, 5

mo d
-

i if e a t i o n 试 t h e P h as e b o u n d a r i e s fo r t h e p h a s e

d i a g r a
m

o f S e o t t [sl s h o w n in F i g
.

4 (
a

) 15 i l l u -s

t r at
e d o n F i g

.

4 (b ) [
9 ]

, t h e s i n g l e
一

p h as
e t e t r a g o -

n a l if e l d w i t h h i g h y t t r i a e o n e e n t r a t i o n s

vao
id s

t h e d i任u s i o n a l e o n s t r ia nt
s o n t h e e o n v e r s i o n

o f e i t h e r a h i g h e r t e m P e r a t u r e t e t r a g o n al o r a

s t r ia n e d e u b乒e t o a l
owe

r t e
m P e r a t u r e t e t r ag

-

o n al w h i e h a r e i m P o s e d b y t h e d iag
r a

m g i v e n
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b y S e o t t
.

I t s e e

sm t h a t t h e s i t u ta i o n o f t h e

q u e n e h e d
一

in n o n- t r a n s fo r

ma b l e T
,

P h a s e P r -o

d u e e d b y i o n i r r
ad i a t io n e o i n e id e s

iw t h t h a t d e -

s e r ib e d i n F i g
.

4 (b )
.

oT m a ke e l e a r i t r e p r e s e n t s

w i t h d o t
一

li n e i n F i g
.

4 (
a
)

,

w h e r e t h e d o t
一 r

ow l i n e

15 i n a e c o r d a n e e t o B o r o
m b o u n d a r i e s s h o w n i n

F i g
.

4 ( b )
.

T h is m
e a n s t h a t t h e p h a s e t r a n s fo r -

ma t i o n h a p p e n e d u n d e r A r + i o n i r r
ad i a t i o n i n

s u e h a r o u t e a e e o r d i n g t o o u r
m

e a s u r e
m

e n t r e -

s u l t s : A m
o r p h o u s

(
a
) + M

-

一 T
,

a((()))
... r - ~ ~一一一 -一一一 —

一一 一一 一一

一一一,, 一

犷
一下石二几V众又: 一一

(b )

2 500
2 50 0

C

入

Q
O

釜
匆

i
` “。”

*
1丫\

\
资自.
.

\ e + 丁

T
\

\

500

M
L

_

及
_ _ _ _

丫一

C+ M

5 , 10 15 15 2 0

Y o i
.。
/咖 l’ %

F i g
.

4 P h as
e

(
a
) A e e o r d i n g

加 0 5 1 0

Y OI V
m o l%

d i a g r a
m fo r t h e Z r O Z一Y Z O 3 s y s t e

m
t o S e o t t [

8
]

,
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