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Our message

Sample structure
270 nm thick magnetron sputtered WO,
thin film on ITO with glass substrate (Flabeg)

wo,

We observe no unbound (free) charge carriers upon charge ITO (working electrode)

v’ Electr
intercalation but increasing polaron mode absorption.
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(0 to 20 mC/cm?).

v Spectroscopic Ellipsometry (SE) in N, atmosphere
at RT from 300 - 2000 cm' and from 0.75 - 3.34 eV.
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We observe that water and O-H vibration modes remain unaltered Potentiostat

with increasing charge intercal: while in

v Model Dielectric Function (MDF) for WO, thin films:
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the phonon mode spectrum indicate annihilation of W-O-W and
creation of W=0 bonds.

Lorentz and Gaussian terms account for the
contribution of the W**=W>* (4-5) and the
W5*=Ws* (5-6) polaron transition.
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We present a dielectric function model near-IR to UV spectral range

New: Polaron and Phonon mode contributions Charge density range
based on two oscillators with Gaussian and Lorentzian line . i . [mC/cm?]
. . i . i quantified for WO, thin films in the VIS-UV and MIR
shapes which precisely describes our ellipsometric data. i SE Spectral range (]
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assigned to the W*=W5* and W5*=Ws* polaron transitions. inter charge Y

near-IR to UV

0.75-3.34 eV bh |

Results and Discussions

Polaron properties Phonon properties

~fta) W
//\/v\ 16 4r . -'Charge d'ensity [n;C/om’] 1
3 20 12 * 5-6 transition
8 - 3 3t + 4.5 transition
> 10} @=75° 8,
z =)
. g
B
1ot/ ®=75° 0.5 1.0 1.5 2.0 2.5 3.0 500 1000 1500 2000 1000 2000 3000 4000 5000
1.0 15 20 25 30 35 Photon energy [eV] Wavenumber [cm'] Wavenumber [cm-]
Photon energy [eV] .
Experiment  and  best-match  model Structure of the WO, (ideal) unit cell
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ellipsometry data in the VIS-UV range at vertical arrows indicate the hopping energy of tungsten oxide thin films with various Tungsten
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