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Abstract : Some experimental r e s u l t s concerning 

the s y n t h e s i s of high-1"mperature superconducting 

ma te r i a l s in the Y-Ba-Cu-0 system and t h e i r e l e c 

t r i c a l , magnetic and s t r u c t u r a l p r o p e r t i e s a re 

p resen ted . 
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t i c n t e i ţ s j - a to ra T, i a s rt-j taicj^ l in t i l r e cen t l y b.y.ow 23.2 S, 
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2 . S a i p l e p r e p a r a t i o n 

i h e l u f e o t i g a t e d s a a p l e i ha t o t h e noai&a? c o m p o s i t i o n g i v e n 

by Y.B* .Ca,Og c + ; , w i t h 5 a a d e t e m i n e d u n t i l now, and were p r e 

p a r e d by a e o l i d - e t a t e r e a c t l e a « e t h o d / 6 ' . A p p r o p r i a t e ' i t s 

of d r i e d e x I d e a ' / . , 0 , , CuO and a a r b o n a t e ii* ,_ were a i x e d is. 

a g a t e M o r t a r and f i r e d i n p o r c e l a i n c r u c i b l e s . The a i x t u r e s 

»«re t h e n g r i n d e d , thft ^ e a u l t s d p o n d e r a were p r e s s e d i n t o p e l 

l e t s a t , i'.bar and s i n t e r e d i.'i oxygen a t a e a p h e r e . Three o u a p l e s 

were : ;2spared u n d e r t h e c o n d i t i o n s g l * e a In T a b l e 1 . The o u -

p i e u ir.. 2 ami 'i h a i e w .de rgone t h r e e i z i t e r a e d i a t e g r i n d i n g s 

b e f o r e sLata i ' l a* ; a r d tho 3 a a p l # So, 2 «ran « a i n t f e i n e d f o r 20 h 

s t ;•> .' i u cxy.ţen a t a o e p t i e r e Kfi a !? in»i h e a t t r e a t m e n t . 
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j , E:iper iiuenoal r e s u l t o_ ana d i a c as a i u n 

The s t a n d a r d f o u r - p r o b e teeli/i.1. que was u/jta f<-r e l e c t r i c a l 

re-Bievs.rice J i iueurea .e r . t s . ' Jur rer i t and p o t e n t i a l iead.'i were a t 

t a c h e d t o t h e P a a p l e x i t h o i l t e r p a ^ t e . •i--s t u a p e r a t u r e *su 

u^asurec i v i t h a Copper- -cr-iisil *n tm: : .heri.iocoiiple. I n : i g . 1 t he 
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R/R. 

?ig. 1 r««per»»ure variation of the electrical 

reaiatance; (»)-saa»pZe i; (o)-2; (x)-3. 

2 y-4^aat '.aatJ.0E o t n e a t 77 !£ fo r the arip.lc 1. 



-4-

superaonduotlng transitions for our samples are illustrated. 

The TQ (see Table 2) was taken at the midpoint of the transiti

on and the transition width £>'î waa defined as the temperature 
c 

interval in which the sample resistance increases from 1/4 R_ 

to 3/4 &_• where H is the electrical resistance of the sample 

in noimal state Just above the transition. All the samples show 

metallic conductivity with an approximate linear H(r) dependence 

and a ratio H(300 K)/}^ a 2 * 3. 

Magnetization curves were traced at 77 K (fig. 2) for «any 

samples (oyllndeie of 2.5 BIB diameter and minimum 10 ma long) 

in lorgitudlnal field using an electronio integrating aapllfier. 

All the aeaaured saaplea exhibit a magnetization characteristic 

of hard, nonldeal type-II superconductors. The lower orltioal 

magnetic field values H , for our samples are between 60 and 

106 Oe. 

Table 2 

Sample 

1 

2 

Tc 

(K) 

92.6 

89.6 

*To 

0.6 

1.3 

* vol. 

(±1*) 

91 

89 

• " ™ '•• " • - ' -

Lattice parameters 

a(i) b(l) o(l) 

3.826(3) 3.897(3) 11.668(10) 

3.830(3) 3.897(3) 11.680(10) 

Structural investigations by X-ray diffractions were perfor-

i-.-rd. Txie main phafc" in our samples (the superconducting phase) 

h&a orthoroaM: vymmetry. Besideo the orthoroabic phase a minor 

tetragonal :̂.'i6L appears. The latter seems te be the aemioonduo-

*..'ii grssn plase YpBaCuO,- observed in /5/ in similar compositi

ons. We give in the Table 2 the volume concentration and the lat

tice parameters of the superconducting phase in our samples. 

The superconducting transition wuich is sharper and occurs at 
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hlgher teaperetures in the aanple lo. 1 aeeaa to be related 

ta toe peroent of eealoondaotlng phaae In the aaaple. The lat-

tloa paxaaetara aho* aignlfloant variation. High lattice dia-

toreIon (low a and o) eeeaa to be oonneoted «1th a higher TQ 

and «1th the annealing tlae la oxygen. Iha aanple prepared and 

Investigated In /5/ aeeaa to be intermediary between 1 end 2. 
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