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SUMMARY

This thesis describes research studies on the absorption of infrared

radiation in thin metallic films. Thin films of nickel, gold and a nickel-

chromium alloy welre vacuum deposited on to freely-supported polymer menbrane

substrates. It is intended that these films will comprise the radiation receiver

element of ltigh performance infrared detectors.

The research is broadly divided into two nain areas of study. These

are the infrared optical properties of the selected metal filns, and thermal

properties relevant to the absorption process suçh as ternperature rise, thermal

rise tine and thernal spread in the plane of the fi1m. Tlre therrnal characteris-

tics are of fundamental inportance in infr¿rred detector research, because they

determine sensitivity, speed of response and optical inage quality.

The first part of the thesis is concerned with a tl-reoretical analysis

of the thernal and infrared optical properties of metallic absorber filns, and

includes a resume of nucleation and growth phenomenon in vacuum deposited metal

fi1ns. This is followed by a description of measurenent techniques and the

apparatus used for the preparation of netal fi1ms, curd thcn a cletailed discussion

of experinental results. Careful consideration was given to the influence of

deposition paraneters, and a study was made of the structure of the filns using

conventional bright field electron nicroscopy. Finally, the experimental results

are conpared with theoretical predictions.

In general, good agreernent was found between the theoretical analysis

and the measured optical and thermal properties of the selected metal absorber

filns. This encouraging result enables us to predict the nost suitable metal,

and the optirnurn deposition paraneters, to satisfy specific requirements in infrared

detector research.
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