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Fig. 1. Schematic diagram of the cryostat.
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Fig. 2. Sheet Resistance vs. temperature of nanostructured Pb films
before and after annealing. Pb (7.02 nm) film is shown as a solid line
(From the top, taken right after deposition, and after annealed to 24 K
and 240 K, respectively). A dotted line shows the transition of Pb
(9.99 nm) film (Also, from the top, transition right after deposition
and after annealed to 200 K).
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Fig. 3. Normalized tunnel junction conductance of Pb film (&=
5.34 nm) is shown as a solid line. BCS density of states is shown as
dotted line and two structures deviating from BCS form are shown.
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Fig. 4. Normalized tunnel junction di/dV and @*I/dV* of several Pb
films as a function of energy, w=eV-A, with A=1.4 meV. The
thickness of Pb films are 5.34 ([1), 7.09 (O), and 7.09 nm annealed

to 150K (@). The solid line in (a) is the numerically calculated
density of states of bulk, crystalline Pb film and the solid line in (b) is

the first derivative of the density of states with McMillan program
[11,12]. The arrows indicate the locations of transverse phonon
peaks.
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Transport and tunneling measurements of nanostructured superconducting thin films are presented. To understand the effects of film
morphology on their superconducting properties, thermal annealing experiments have been performed. The transition temperature
increases with thermal annealing temperature towards the bulk value. Also, thermal annealing results in a shift of transverse phonon
mode. These can be understood with changes in film morphology and suggest its importance on the superconducting state properties.
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