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This thesis reports an infrared ellipsometry study of the electrodynamic response of polycrystalline
and thin film samples of heavily K-doped p-terphenyl. Of particular interest is the nominal composition
K3 p-terphenyl for which has been reported high temperature superconductivity with Tc ~ 120K. The
experimental studies are complicated by the circumstance that these K-doped p-terphenyl samples are
chemically unstable under ambient atmosphere. To overcome this problem an optical cell equipped with
Si windows (or KBr windows) has been constructed, which allows mounting the samples and sealing
them inside a glove box under dry Ar atmosphere.

The second part of this thesis is concerned with the growth and infrared ellipsometry studies of
thin films of K-doped p-terphenyl. A series of such films with nominally different K-contents has been
grown by thermal evaporation of p-terphenyl (Knudsen cell) and K (electric dispenser) on Si and Si1/S102
substrates. Several film have also been caped with a thin LiF layer to protect the K p-terphenyl layer
from the ambient.

In summary, this thesis presents an ellipsometric study of the infrared response of bulk samples and
thin films of K—doped p-terphenyl. In both cases, a similarly weak Drude-response has been observed
that undergoes anomalous changes around 90 K which can be associated with an enhanced charge local-
ization. It seems likely that this charge localization is caused by a structural transition due to a twisting
of the p-terphenyl molecules which reduces the hopping probability of the doped electrons in the pi-
orbitals. Such a structural transition of the molecules occurs in the pristine p-terphenyl around 195 K.
The K doping is known to suppress this twisting, the corresponding transition thus may well be reduced
to about 90 K. Notably, an activation barrier due to such a twisting of the molecules could also explain
the energy gap feature that has been reported from an ARPES study on the surface of p-terphenyl crystals
that have been covered with K ions. While the details of this charge localization remain to be fully un-
derstood, the presented infrared spectra certainly exclude the possibility that a bulk-like superconducting
state develops in these K3 p-terphenyl samples. Further studies with microscopic probes will be needed
to settle the question of whether the charge localization might be accompanied by the formation of a
high temperature superconducting phase in a small fraction of the sample volume.
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