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Electron in a Ridged Potential Energy Box (RPEB)

Helmholtz equation Volume perturbation method
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Matching wave functions in MV and AV
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Dramatic increase in Fermi sphere diameter due to QID
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Free electrons in low-dimensional metal with ridged wall
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Problems of practical realization —surface roughness

A < Ra
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Problems of practical realization — granularity

A <d -electron belongs to the particular grain

A >d -electron belongs to the whole film
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Experiment

Metal film

S102

a=5-20 nm, w=0.2-3 um, metal film thickness 30-80 nm.

1. Metal films deposited at low temperature substrate always show more A¢.

2. A¢ depends on a in agreement with theory.

a[nm] |50 20 10 5

Ap[ev] |0.16 |0.25 056 |0.23




Experiment

3. A¢ depends on w in agreement with theory.
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Conclusions

1. Quantum interference depression effected was predicted theoretically
and observed experimentally in thin metal films (Au, Cr, Nb).

2. Theory based on volume perturbation method of solving of Helmholtz equation was
developed.

3. Dependences of work function reduction on indent depth and width were recorded.
Dependences show qualitative agreement with the theory.

4. Influence of irregularities such as surface roughness and grain boundaries was analyzed
and fitting coefficient was introduced in expression for Fermi level.
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