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ABSTRACT

The ultrasonic longitudinal and shear velocities were measured in EuBa2Cu3 0 7̂  (5 = 0.1 
and 0.7), EuBa2Cu3_xAlx07.5 (x=0.06 and 0.1) and EuBa2Cu3 0 7 .g + yA^Ch (y= 0.2 and 
0.4 wt%) superconductors in temperature ranges of 80-280K and 80-220K, respectively. 
For EuBa2Cu3 0 y.g (5 = 0.1 and 0.7) samples, the absolute velocity (at 80K) showed to 
decrease when the oxygen content was reduced from O6.9 to C>6 3 . However, for 
EuBa2 Cu3.xAlx0 7 .s (x=0.06 and 0.1) samples, although both samples have same oxygen 
content (06 8), the absolute velocity also showed to decrease when the amount of Al3+ 
increased. In contrast, the absolute velocity for EuBa2Cu3C>7-s + yA^Ch (y= 0.2 and 
0.4 wt%) samples showed to increase when the amount of nano-size AI2O3 increased, 
even though both samples have same oxygen content (06 8). Besides, a step-like elastic 
anomaly indicating sudden lattice stiffening was observed for EuBa2Cu3 0 6  9 around 260K 
but suppressed for EuBa2Cu3 0 6  3 . This step-like elastic anomaly was suggested to be due 
to some kind of oxygen ordering process taking place in Cu-0 chains of EuBa2Cu3 0 7 _8 . 
Moreover, partial substitution of Al3+ in EuBa2Cu3.xAlx0 7 _ 5  (where x=0.06 and 0.1) 
affected the step-like elastic anomaly to suppress and display a monotonous velocity 
change with temperature. The suppression of the step-like anomaly is due to the 
substitution of A! + which enters and disturbs Cu-0 chains and interferes with oxygen 
ordering. In addition, the maximum Tq was observed at sample x = 0.06 and this related 
with enhanced value of the computed BCS electron-phonon coupling constant. 
Moreover, the addition of nano-size AI2O3 on EuBa2Cu3 0 7 _5 , showed the step-like elastic 
anomaly was slightly shifted from higher temperature (21 OK) to lower temperature 
(200K) when the amount of AI2 O3 increased. The addition of nano-size AI2O3 is not 
expected to substitute directly into the EuBa2Cu3 0 7 _ 8  unit cell; therefore it does not 
suppress the step-like elastic anomaly but only shifted it slightly to a lower temperature. 
In addition, observation of enhancement of electron-phonon coupling constant, X together 
with suppression of the step-like anomaly for x=0.06 sample, indicates that the anomaly 
may not be a precursor for high-temperature superconductivity.
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