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ABSTRACT 

INTRODUCTION: 

The number of publications in the l a s t  three years in the 

field of superconductivity is more than hundred times that in the 

previous 7 5  years since the discovery of superconductivity in H.g 

at Tc = 4 .l5% by Onnes in 1911. 
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The discovery of superconductivity with Tc = 30'~ in the 

oxide La - Ba - Cu - 0 by Bednorz and Huller [I] in 1986 has 

attracted the attention of all the scientists interested in the 

field of superconductivity. This has been followed by a flood of 

intensive research to understand the phenomenon and characterize 

the materials or to look for new materials. Then Zhan et a1 I 2 1  

and Chu et a1 [ 3 I have started a new Era by the discovery o f  

the first high temperature superconducting system Y-Ba-Cu-0 

with Tc = 9 2 * ~ ,  which can be used at liquid nitrogen temperature 

for the first time. 

Then the research for increasing the Tc for the systems La-Ba- 

Cu-0 i 4 I and Y-Ba-Cu-0 t 5 1 has soon folloved, and we have 

participated in this race [ 6 - 12 I .  One of the techniques used 

to increase the Tc in those knovn compounds is doping with 

different elements. 

Y .  Saito et a1 [ 13 I has studied the system <Ba 0.2 Laley IAE 
Cu 0 and reported that a small Ag amount with x < 0.1 increasss I-.r 4-y 

A L  L ~ b p t ( ~ ~  to p u r e  pzrent  syzrenl la , -  t h e  "- --" '  *:- I 1 ); .  

Another results obtained by the same author I 14 1 show that Tc 

decreases for x > 0.1 in the system Y Ba2 Cu 2 AgX O&g system. 

This had led us to investigate a series of alloyed 

cmupound (YIBa2Cuf)i_y AgX OF-g with different values x from 0.0 

to 0.1 in which copper sites in the compound are partially 

occupied by A g  atoms. We report here the results of the D.C. 

electrical resistance measurements which allows a direct ' 
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into  pellets f o r  the final sintering at 940 *C in a f l o v  of air 

for 12 hqurs. 

with a cooling 

Part of 

The pellets vere cooled down to room tenperature 

rate of 15Ooc/h. 

each sample was successfuly checked for 

superconductivity using magnet levitation at liquid nitrogen 

temperature. And orthorhombic phase vas confirmed by X-ray 

diffraction patterns  using Cu K c x -  radiation as shown in figures 

(2'3 and 4 1  for all t h e  samples. 

D . C .  Electical Resistance results, figure ( 5 ) ,  were obtained 

using the four-probe technique with light pressure contact 

electrodes at 5 mh using Keithly constant current source. The 

voltage drop was measured using Keithay nenevoltmeter. The sample 

was inserted in a liquid aktxogen cryastat under vaccum. The 

temperature was detec ted  simultaniously by platinum resistance 

thermometer PT-100 vith an accuracy +/- 0.1 OK. All the 

neasurenents vere controlled by using PC computer. 

RESULTS AND DISCUSSION: 

X-ray diffraction patterns ware obtained for the six samples. 

The diffraction patterns do not show extra phases other than the 

Ag, but on increasing Ag content  an extra peak atsund 28 = 390 

s t a r t s  to develop and it belongs to the paza A g  phase 113 C 141. 

Comparing the X-ray patterns with other pat terns  representing t h e  

phase 123 YBCB [ 15 S 16 1, shovs that for small values of x some 
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copper sites are actually substituted by Ag ions to form new 

alloyed compound system ( YI BaiCu3 Ag 0 x 7-5 - This has been 

confirmed since there was no change in the detected ideal phases 

i 13 C 1 4  1. 

Terpqrature dependence .of the reduced resistance for the 

samples vith x equals 0.0, 0.02, 0.04, and 0.08 are shown in 

figure (51.  The data show that the resistance linearly decreases 

with the decrease in temperature from 300'~ to 1 0 0 ~ ~  for all 

samples under investigation, vhich means that they show metallic 

behaviour. In general doping increases the critical temperature 

" Tc * and the positive temperature coefficient, but it should be 

pointed out that the increase of Tc was not monotonous. The 

sample vith x = 0.02 shows a higher Tc than the other 

compositions. This composition also shows , a  sharp 

superconducting transition region which is as narrow as 3 &k 

compared with other compositions, figure ( 6 ) .  This indicates 

that the orthorhombic phase occupies the most of sample matrix 

volume. 

Although in other work 1101 for similar compounds prepared 

with different technique and measured under 100 mA A.C. current, 

the highest Tc was reported at 4% Ag concentration, which 

reflects the fact that this class of materials is very sensitive 

to the method of prepaxation. 

In figure ( 6 ) the Tc superconducting transition 

temperatures are plotted versus Ag concentrations ( x ) .  It is 
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intrresting t o  not ice  thaf TC values increase uigh. 

concentrations of Ag. T h i s  figure also &ovs that the samples 

w i t h  x = 0.04 and 0.08 arc found t o  be supercortducting and that 

Tees ate very close tc each other. 

W e  may say that daping t h e  high teapezature superconduetinp 

systen YBCO with a s@r:l percentage o f  si iver iccreases the Tc 

and leads t o  a better supe~conductor and the best detected 

superconductivfty is obtain& at x = O . O t .  facreasing the 

percentage of silver above 10% w i l l  lead to a decrease in the Tc 

value f 14 1. Introduction o f  monovalent siiver in place of nixed 

valsnt Cu is expected t o  muse large charge inibalance uhiclr nray 

H l t y  the CU'? CU'* ratto, because the  TC i s  very s c n s i f t v e  t o  

th ls  ratio and increases w i t h  it 1 17 and 18 1 . .  

In the oxide superconductiag systea F-Ea-Cu-0 the Cu appcares 
F+ 

i n  t w a  sites, the  f i r s t  s i t e  is tr iva l en t  Cu and is directly 

respansibla fox  the  supercsaductivity  and the ether i t  is 
24 

diva lent  Cu and i s  indirectly r e l a t e d  to the superconductivity 

t 19 1 .  That is why i t  is +xpected that-vhen a sroel2 ftaction cf 
2+ 

foreipn metal, like Ag, s u b s t i t u t s s  the Cu , Tc ineneases 

sXiqhtly, but on. increasing the A g  higher than 10% It M y  occupy 
3 c 

the Cu site? which consequently decreases tne Tc. Moreover 

aceosd9ng ts the aony body theories sf the cuprote 

supe~ce~uctets  4 18 1 when r r v l l  Lzestion of divalent Cat+ fa. 

the p8raat conpowrd is replaced by 8 ronoualent silver, chuge 

b.Urcm nquires t h e  ehctrons tm'taktn aury (or hates r d d d  to) 



for the superconductivitl. 

'This can be interpreted in terms of the superconducting 

electrons which nay be formed by the created holes with the 

excess electrons of mcnovalant silver t3 create electron - hale 

symmetry. This condition operates well  till the mcrnovalent hg 

3+ . 
electrons attack the Cu site to reduce the probability of 

farming superconducting electrons, this in turn reduces the T c  

above LO% Ag concentration. 

CONCLUSION: 

We may 'conclude that doping the high temperature 

superconducting system Y - Ea - Cu - 0 with small percentages of 

silver up to 2% will increase the Tc but heavcly doping vith 

higher percentages will lead to a decrease in the Tc. 
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Su~rce,hioctinta tzmsi t ion  teaparature as a function oL A a  
content, when sintered at 1050 *C (c irc le)  and at 1000 'C 
ieianeIcrrJ, '?ilirt laearrued points pap?rrthesired oa the abscissa 
aaaa neo-strpereandaerivity above - 5  K. 
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The parameters of the soprrcondactrng tr;n;i c i a n  Ce-a.pcr ; t*.re TC 
as a Zunctior; ; ~ f  t h z  s ~ l v c r  S G ' i r P n t  :r, t " ly: i tPin "ndftr  
investigation. -. 
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