Nanostructured carbon/metallic film deposition for enhanced field emission 
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Deposition of the carbon or metal/carbon films with enhanced field emission by thermionic vacuum arc (TVA) method can be performed only in high or very high vacuum conditions (base pressure lower than 10-4 torr). The most similar method for this kind of deposition is the electron beam deposition. In our case we used a special designed heated cathode in order to insure a higher thermionic emission. (The cathode material was W + 0.2%Th). The evaporating material was settled in a special designed boat situated at few mm from the cathode. On the anode was applied a high voltage in the range of 1-6kV as function of the material and the processing parameters.

If the external heating of the cathode was sufficient and the potential applied to the anode was enough high, the evaporation pf the anodic material (carbon, metal, etc.) was enough high to form an atomic atmosphere (of carbon, metal, etc.) so intense as well as the mean free path of the ionization electrons in that “atmosphere” became lower than the cathode-anode distance and in this case a bright plasma is ignited having characteristics of a vacuum arc.

The existence of a ionic bombardment of growing film is very beneficial on it adherence and compactness. 

The vacuum device used for carbon and carbon/metal depositions was a Hochvacuum Dresden evaporation unit with about 1 m3 volume of the chamber. Inside the cylindrical shape deposition chamber a set of two TWA special designed guns were settled.

Were prepared C and Fe/C films deposited on different kinds of substrates: glass plates of  8 mm x 80 mm x 1 mm, silicon wafers (100) of 15 mm x 15 mm x 0.5 mm, porous silicon wafers, silicon micro tips.

Analyzing the films by atomic force microscopy (AFM) were observed carbon nano-tubes and carbon peaks, possible precursors for enhanced field emission.













