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Determination of Plasmon Oscillations,
Relaxation Time, and Effective Mass of

Free Electron in Copper Thin Films

* Pof.Dr. Reiad Al Abdallah ** Abdalmoaen Mohammad Alales

Abstract:

Thin films of pure copper were deposited using the electron beam
evaporation technique onto pre—heated transparent glass substrates in
a vacuum at a temperature of 200C" The films were then annealed in
the same vacuum for half an hour at a temperature of 300C". Thin films
were also deposited on silicon substrates to investigate the surface
topography of the deposited film using atomic force microscopy (AFM).
Optical transmittance and reflectance measurements were employed to
determine the optical constants of the films. The surface plasmon
frequency of the copper films was determined and found to be
approximately 2.58ev. The Drude theory was utilized to calculate the
relaxation time and effective mass of the free electrons from
measurements g,and ¢, in the infrared (IR) region. The obtained values

were all in close agreement with the reference values.

Key words: Thin Film, Electron beam, Surface Plasmon Frequency,

Relaxation Time, Effective Mass.

*Professor in the Physics Department- Faculty of Science— Homs University— Specialization:
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