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Our message

Experiment and model

Setup

We analyze the dielectric function of
electrochemically intercalated tungsten
oxide thin films by spectroscopic
ellipsometry, and model approach by Drude,
Lorentz and Cauchy lineshape functions,
accounting for possible free charge carriers,
bound (polaron) charge carriers, phonon
modes, and near-band-gap dispersion

We observe NO unbound (free) charge carrier
but increasing polaron mode absorption
upon electrochemical intercalation.

We can excellently verify the validity of the
polaron hopping transport in WO thin films

We further observe distinct changes in the
phonon mode spectrum, which is indicative
for new bond formation, tentatively assigned
to reduction of W-O-W bonds with
increasing charge intercalation
accompanied by creation of W=0 bonds.

Sample structure:
v' Electrochemical ion intercalation of samples between
0 and 20 mC/cm?2.

v" Variable Angle Spectroscopic Ellipsometry (VASE) in
nitrogen atmosphere at RT from 300 to 2000 cm* (MIR)
and from 0.75 to 3.34 eV (VIS-UV).

v Transmission measurements from 0.75 to 3.34 eV.

v" Model Dielectric Function (MDF) for WOj thin films in the
NIR-UV spectral range (Lorentz and Cauchy terms).

on ITO (Flabeg)

Voltmeter

New:
Polaron and Phonon mode contributions quantified for
WOy, thin films in the VIS-UV and MIR spectral regions,
respectively, as a function of electrochemical ion
intercalation density.
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Results and Discussions

Polaron properties

Phonon properties
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The exponential dependencies indicate hopping as the polaron transport mechanism!
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gain strength. This is indicative
intercalation-induced bond reformation.
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