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SUMMARY OF THE THESIS 

The thesis entitled "Optical Properties and Solar 

Selectivity of RF Planar Magnetron Sputtered Ni-A1203 Composite 

Films" investigates the optical properties of RF planar magnetron 

sputtered Ni-A1203 cermets and their stability at elevated 

temperatures to fabricate selective absorbing surface for high 

temperature photothermal conversion of solar energy. 

Ni-A1203 cermets were sputtered from hot pressed targets of 

two different composition. By using different substrates, the 

substrate effect on the optical properties and their influence on 

high temperature stability were evaluated. Films deposited on 

molybdenum coated nickel plated - stainless steel substrates were 

found to be stable upto 400°C in air. Composition of nickel was 

varied from that of the target by putting some additional nickel 

pellets distributed symmetrically on the magnetron ring that 

forms on the target. 

Coatings were characterised by AAS, AES, ESCA, EDAX,TEM and 

SEM techniques. The effect of pre-sputtering on the chemical 

composition of the sputtered films was studied in detail. It has 

been observed that films prepared without proper pre-sputtering 

and degasing contains NiO, which effectively decreases the volume 

fraction of nickel. 

Normal-incidence reflectance and transmittance measurements 

were combined with film thickness measurement to calculate the 

optical constants between 0.3 Am to 2.5 gm. Both n and k 

increase with increasing nickel content. The optical constants 

were interpreted in terms of effective medium theories. 	An 



attempt was made to incorporate the shape of the particles in the 

Maxwell-Garnett theory to get better agreement between the 

measured and the predicted optical properties. 

The influence of antireflecting layer on the solar 

selectivity and the temperature stability of the films were 

investigated by using RF sputtered S102 and A1203 as anti-

reflection coatings. It has been observed that both are having 

same optical properties and besides increasing solar absorptance 

they serve as a barrier for oxygen diffusion from the atmosphere 

into the cermet. 

The solar absorptance a and the thermal emittance E were 

calculated from the reflectance values and AM 1.5 solar spectrum 

and black body spectrum respectively. The reflectance values with 

and without AR coating on a metallic substrate were simulated 

through computer program using the experimental n and k values of 

cermet and the antireflection coatings and published n and k 

values of the metallic substrate. The solar absorptance a was 

evaluated from these reflectance values. 

By the computer optimisation studies it was found that 

a = 0.94 and E = 0.07 could be obtained with 650 A of Ni-A1203 (f 

= 0.61) antireflected with 780 A of Si02 on a nickel coated 

glass substrate. 	These results were verified by the 

experimentally prepared Ni-A1203 cermets. It has been observed 

that good selective properties can be obtained in the composition 

range 0.5 to 0.6 volume fraction of nickel. Films with Si02 

antireflection coating deposited on molybdenum coated nickel-

plated stainless steel substrates were found to be stable upto 

500°C in air. 
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