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Heusler alloys have attracted great deal of interest because of their half-metallicity with high Curie temperature (T,).
Although several ternary Heusler alloys are predicted to have 100% spin polarization, experimentally measured values
were much smaller. This thesis reports the results of a thorough materials search for highly spin polarized
ferromagnetic Heusler alloys using the point contact Andreev reflection (PCAR) technique. This thesis comprises of 9
chapters. Chapter 1 is an outline and background of the Heusler alloys. In chapter 2, the experimental methods
employed in this research are introduced. CoMn-based Heusler alloys are of a particular interest because these alloys
have high Curie temperature, which is essential for applications as spin polarized electron sources for practical
spintronics devices. The search of CoMn based full Heusler alloys have been reported in chapters 3, 4, 5, and 6. In
chapter 3 and 4 we attempted to study the effect of alloying different valence atoms for Y = Mn position on structural,
magnetic and transport properties of quaternary alloy systems Co,Mn, ,Ti,Sn, and Co,Mn, ,Fe,Ga with x ranging from
Oto 1. In chapter 5 and 6, we focused our study on the effect of the Z element substitution in Co,MnGa, .Z, (Z = Sn and
Ge) on structural, magnetic and transport properties of quaternary alloy, x ranging from 0 to 1. We also investigated
the thin films of the Co,MnGa,;Sny; alloy that showed high spin polarization in a bulk alloy. We have succeeded in
preparing magnetic tunnel junctions (MTJ) using radical oxidation, to make CoFe/Al-O/CoFe and ConnGaO“SSnoﬂ.-,/AI-O/
CoFe junctions. These junctions gave a tunnel magneto resistance (TMR) ratio of 50% and 34% at room temperature
respectively. Although expected TMR and GMR ratios are high for Co,MnGag;Sn,;, realized values were low because
of the oxidation of Heusler alloy during oxidation process in the case of TMR and unable sustain the multilayer
structure in case of GMR at higher temperature annealing. In chapter 7, we chose CoFe in contrast with the CoMn
System to achieve structural stability in thin film form with high Cure temperatures, and we prepared Co,FeGe, Si,
alloy series and characterization was done and our results indicated that x = 0.75 has high spin polarization and forms
stable L2, structure. For this composition we fabricated thin films and measured the structural, magnetic and spin

polarization properties. In conclusion we found intermetallic compounds which forms stable L2, after melting with
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high T, around 1000 K like Co,FeGe 551y, Co,MnGag,;Gey s, and Co,Mn, ;Fe,:Ga are suitable Ferromagneétic
electrodes for device applications. Finally in Chapter 8, we demonstrated some insulating layers as capping layer to
reduce surface oxidation of permalloy and Co,FeAl,:Siy; thin films. Spin polarization measured by PCAR has shown a

clear difference in the sample with and without capping layers.
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