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S i n e e n o v e l h i g h一 cT s u P e r e o n d u e t o r s w e r e d i s e o v e r e d
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m
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5 7
F e a l s o o

ffe
r s a

p a r t i e u l a r ly s u i t a b l e p r o b e o f M 6 s s b a u e r s p e e t r o s e o P y
.

W e h a v e p e r fo r
m e d



到 l一

N O
.

2 iL Y a n g e t a l
.

: S o ft e n i n g o f v i b ar t i o n a l m o d e s o f ih g h cT Ph a s e 79

l
界 d e P e n d e n t M能

s b a u e r e x p e r im e n t s o n F e
戒

o p e d h i g h一 cT P h a s e o f B i弓 y s t e m
.

I n

a d d i t i o n
,
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.
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.
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,
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.

T h e s i t e 一 i n t e n s i t y r a t i o o f t w o d o u b l e t s 15 e l o s e t o l /2
.
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.
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,
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.
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2
.

T h e s o l i d e u r v e i s A ( T ) e a l e u l a t e d
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e
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,
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诊
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2 15
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l t
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( T < i s o K ) 15
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.
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F e

M艺
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m i n e ht
e
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t i g h t l y i n v o l v e d i n t h e s u p e r e o n d u e t i v i t y
.

T h e M谷s s b a u e r a n a l y s i s l e a d s u s t o

e o n e l u d e
ht a t ht

e s o ft e n i n g o f比e p h o n o n s l o e a l i z e d o n t o ht e C u

刁 l盯
e r s m a y b e a s a
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p r e e u r s o r b e fo r e t h e o n s e t o f s u P e r e o n d u e t i v i t y
.

o n ht
e o t h e r h a n d

,

t h e l a tt i e e

in s t a b i l i t y o e e u r r in g a t h i g h t e m P e r a t u r e ( T < 22O K ) m a y b e th e P r e t r a n s i t i o n o f l o w

t e m P e r a t u r e ( T < 150 K ) a n o m a ly
.

In Y 、 y s t e m l 一2一3 Ph a s e
,

t h e s im i l a r l a t t i e e

p r o p e r t i e s h a v e a l s o b e e n o b s e
vr ed l3

,

4]
.

S u e h l a t t i e e i n s t a b i l i t i e s r e l a t e d t o s o ft e n i n g o f

v ib r a t i o n a l m o d e s
,

l ik e t h e e a s e i n A 1 5 s t r u e t u r a l s u p e r e o n d u e t o r s
,

m i g h t b e a g e n e r a l

fe a t u r e fo r n o v e l o x id e s u P e r e o n d u e t o r a n d m ig h t h a v e a e l o s e r e l a t i o n w i t h t h e i r

h i g h 一 cT s u P e r e o n d u e t i v i t y
.

W e fo e u s o u r X二 a y d iffr a e t i o n s t u即
o n s t r o n g e r p e a k r e fl

e e t i n g fr o m (0 0 2) P l a n e
.

S u e h P e a k 15 e o n s i d e r e d a s a d i a g n o s t i e fe a t u r e o f t h e h i g h一 cT P h a s e
.

T h e v a r i a t i o n o f

i n t e n s i t y a n d l a t t i e e e o n s t a n t d i r e e t l y P r o v i d e s
ht

e i n fo r m a t i o n o f l a t t i e e v i b r a t i o n

a n d i n t e r a t o m i e d i s t a n e e o f C u 一 0 a n d B i一 0 l a y e r s X才 a y d i ffr a e t i o n e x P e r im
e n t s a l s o

s h o w t h a t i n s u e h t w o t e m p e r a t u r e r e g i o n s
ht

e r e a r e a n o m a l o u s l o w 一 T a n d h i g h 一 T

b e h a v i o r s fo r i n t e n s i t y (I T ) a n d l a t t i e e e o n s t a n t (C T )
.
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T ( K )

R .g 3 T e n那吧班加 r e d e
pe 园

e n t al 优 ce p a r a n犯忱 r (C T )
a n d i n et n苗 yt (I T )

F ig
.

3 s h o w s t h e r e s u l st o f d iffr a e t i o n i n t e n s i yt a n d l a t t i e e e o n s t a n t o f (0 0 2 ) P l a n e

v e r s u s t e m P e r a t u r e fo r s a m p l e B i
l

.

6 P b
o 3

S r ZC a 3

(C u 。 , s
F e 。乃 ,

)
4
0

y
.

I n d i ffr
a e t i o n p a t t e r n n o

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

H o w e v e r th e e h a n g e t e n d e n e y

o f l a t t i e e e o n s t a n t s h o w s a n o m a l i e s : t h e l a t t i e e e o n s t a n t d e e r e a s e s w i t h i n e r e a s i n g

t e m P e r a t u r e , e s P e e i a l l y a t a b o u t 1 4 0 K a n d 2 2 0 K l a t t i e e e o n s t a n t s h o w s s u d d e n

e h a n g e
.

A b o v e r e s u l t s h o w s t h a t fr a m e w o r k o f l a t t i e e s t r u e t u r e h a s n o e h a n g e i n t h i s

t e m P e r a t u r e r e g i o n : h o w e v e r , s o
m

e s u b t l e e h a n g e i n if n e s t r u e t u r e e o u l d o e e u r ,

fo r
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3

i n s t a n e e
.

r e g u l a t i o n o f a t o
m i e e o o r di n a t i o n a n d s e p a r a t i o n

.

I n a d d i t i o n d i ffr
a e t i o n
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