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Why BZO in YBCO ?

*
BaZrO3 (BZO) has a higher kinetics with respect to YBCO 

*
Zirconium does not substitute in the YBCO structure
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*

BZO has a large lattice mismatch (~ 9 %), with YBCO increases strain 
between the phases                 
enhanced pinning



           [1]
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*
BZO particles induce highly defective YBCO 


 reduction of effective electronic anisotropy 





 [2] 

*

BZO particles (10-1000 nm) improve transport properties of YBCO[3]
· Enhancement of critical current density Jc 





 [4]
MOTIVATION
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· Purpose of the experiment was to study current conduction process in the YBCO+BZO composites in presence of various magnetic fields.

· Field dependence of activation energy has been addressed by varying weight percentage of submicron size particle of BZO in YBCO matrix .

*
Under the action of Lorentz force the thermally activated flux flow (TAFF) occurs and the dependence of activation energy on temperature and field is determined by two major mechanisms 
(a) Thermally activated excitation of dislocations and 
(b) Thermally activated creep of preexisting quenched dislocations.   
[5]
*
Vortex engineering is done by controlling the influence of defects and their interaction with vortex in BZO doped YBCO.



      [6,7]
*
The flux creep and flux flow model hold well if the magnetic flux enters into the material in the vortex state by bending due to the grain boundary or by crystallographic anisotropy.                                                          
[8]

EXPERIMENTAL

BaZrO3 was prepared by nitrate precursors like Ba(NO3)2 and ZrO(NO3)2 x H2O in (1:1 molar ratio) with calcination temperature of 9000 C.
YBCO +  BaZrO3 composites were made from a mixture of pre-reacted powder of YBCO and BaZrO3. 

A series of polycrystalline composite samples of YBCO + x BaZrO3 (where x = 1.0, 2.5, 5.0 and 10.0 wt.%) have been prepared by the standard solid-state reaction method.

Characterization of the samples has been done through XRD, SEM and Magneto – resistivity.
RESULT AND DISCUSSION
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· From the plot it is observed that the metallic behaviour decreases with increasing BZO wt. % in the composite.
·  The slope d/dT shows a decreasing trend with BZO content except for 1 wt.% because of better compatibility. 
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[image: image2]
YBCO exhibits elongated grains, randomly oriented in all directions, with a distribution in size between 1 and 5 μm in the long direction. 
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· From the plot it is observed that the metallic behaviour decreases with increasing BZO wt. % in the composite.

·  The slope d/dT shows a decreasing trend with increasing BZO content except for 1 wt. % which has higher than the other composites. 

· BZO because of its better compatibility with YBCO shows slightly higher Tc and higher d/dT resistivity slope than the pristine sample for x = 1 wt. %.
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· As the applied magnetic field increases, Tc  is not affected rather Tc0 (R = 0) moves to a lower temperature side.

· It suggests that grain boundaries (Josephson junctions) are affected more than the grains (Abrikosov junctions). 

· Tc0 decreases from 85.4 K to 36 K for 10 wt.% sample at 0 T and 8 T and the corresponding values are 90 K and 63.3 K for pristine sample.
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 SHAPE  \* MERGEFORMAT 
[image: image5]
· The activation energy is evaluated through resistive broadening with varying measurement magnetic field from 0 to 8 T.

· This slope of the straight line in the curve ln(/0) vs 1/T gives the activation energy U0(T,H) for the flux lines at different magnetic fields. 

· The activation energy decreases with increasing magnetic field. Pinning energy decreases with increasing the applied magnetic field with BZO.

· A scaling relation as a power-law dependence of pinning energy on the magnetic field has been obtained. 

· The resistivity data near Tc (ρ = 0) did not confirm with the AH model and interpreted in terms of the thermally activated flux-creep model
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· With increasing magnetic field the resistive transition shifts to the lower temperature side like current variations. 
· The tail of the resistivity curve becomes longer indicating the predominance of weak links between superconducting grains
· The dependence of U0(H) obeys the power law of the form U0(H) ~ H-  by which the exponent was calculated for different composites.

· The exponent varies within 0.94 ± 0.05 
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