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Abstract 

Microwave conductivity and two channels of recombination process were observed in the Cul films. Spin orbital splitting resulted 
in split in the valence band of Cul . The dye molecules attached to the Cul film act as an electron mediator in addition to the 
sensitization process under back wall-mode illumination. 
© 2005 Elsevier Inc. All rights reserved. 
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1. Introduction 

Copper iodide has aroused much attention due to 
occurrence of filled d10 shells in addition to the s2p6 

shells, excitonic properties, different crystallographic 
phases (cubic, wurtzite and zincblend), semiconductivity 
and positive spin orbital pining of the valance band 
[1-4]. The low temperature y-Cul is known as a'./7-typ.e 
semiconductor with a band gap of 3.1 eV. The energy 
difference of ri52 and ri2 valleys at F point corre­
sponds to the band gap excitation. The upper-most 
valance bands, r i 5 2 and r ) 2 , i of Cul , is derived from the 
3d states of copper atoms and 5p of iodine atoms [5]. 
We have clearly observed microwave conductivity 
in thin Cul films and split of the electronic bands 
at room temperature. Dye molecules attached to the 
Cul film act as an electron mediator in addition to 
the sensitization process under back wall-mode illumi­
nation. 
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2. Experimental 

Sintered Cul pellets were prepared by sintering 
compressed powder (obtained from Nacalai Tesque, 
99.9%) pellet at 200 °C for 30 min at N 2 atmosphere. 
Cul films were prepared on various substrates (Si, 
quartz substrates, T i 0 2 films, conducting glass and glass 
substrates) by exciting a sintered Cul pellet by funda­
mental laser beam (excitation wavelength—308 nm, 
repetition rate—2 Hz, pulse width—240mJ/pulse) with 
an incident angel of 45° in vacuum. The background 
pressure was maintained as 2 x 1 0 _ 5 T o r r (see Ref. [6] 
for more details). The resulted films were characterized 
by X-ray diffraction from the films (X-ray diffract-
ometer-Jeol), optical spectroscopy (UV/VIS/NIR 
spectrometer-Jasco V570) and energy dispersion spec­
trometry (scanning electron microscope: Hitachi 
S3000H). Conductivity of the films was measured by 
four-probe technique. In addition, Cul films were 
excited with a forced laser beam (Nd:YAG wavelength 
of 266 nm, pulse with of 20 ns) through the air/film 
interface while directing microwave radiation 
(8-12 GHz) to the sample. Transient of reflected 
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