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Intrineis photo conductivity of liguid tetramethylsilave was observed
he wave length region from 1100 to 1600 A. The photo tonization
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Very few investigations have been carried out so far on the direct

photo lonization ol non-polar liquids. Experiments by Vermeil et at.!
detected an increase of conductivity in some liquid hydrocarbons when
subjected tu Lhe light of rare gas resonance lamps. Recently similar
experiments were performed by Casanovas and co-workers at the
University of Toulouse®s?, [t was estimated that the ionization
threshold energy of the molecules in the gas phase is reduced for the

different liquids by 0.5 eV to ! eV upon condensation.

Direct measurements of the ionization threshold energy tor
liguid xenon were reported by Roberts and Wilson', Asaf and Stein-
berger” and Spear and LeComber®, While Roberts and Wilson found a
strong increase of the photo current with photon energy above 8.9 eV,
Asaf and Steinberger determined the threshold energy to 9.2 eV, which

agrees with the value reported by Spear and LeComber.

The phoLo ionization tbreshold in the liquid phase EL should be
glven by

E =E,+V +FP m
. (4] +

with EG, gas phase energy; P, polarization energy of the positive

+

ion and Vo' electron affinity of the liquid.

The electron affinity or the energy of the electronic conduction
level has been determined for many hydrovarbons and liquefied rare
gases by means of the photoelectric effect un a metal electrode?™?

The polarization energy of the positive ion can then be ohtained if E
is measured. On the other hand, P, can be estimated from Borrn's equat-~

ion!" which yields for an ion of radius r

P=-e (I - —) (2)

with ¢ the relative dielectric constant of cthe ligquid and e the e¢lementary

charge.

Here we wish to report the results of photoconductivity experiments
in liquid tetramethylsilane ((Cﬂa)aﬂi) at 22°C, The liquid was contained
in a parallel plate conductivity cell with 2 mm plate separation, One elec-
trode consisted of a thin gold layer (thickness approximately 150 K) eva-
porated on to a LiF plate which served as the entrance window for the
radiation. Tue counter electrode was made of gold plated bhrass, the cell
body was ol stainless steel. Synchrotron radiation from the storage ring
DORLS was menochromatized by a high intensity monochromator!-. The reso-
lution was adjusted to approximately 0.1 eV, With DORIS operating in Lhe
single bunch mode (10 - 20 mA current of circularing electrons) an intensity
of about 1010 photons/sec was available at the entrance window of the
conductivity cell. In the multi bunch mode (200 - 400 mA current) the inten-
sity would be increased at least by a factor of 10. DC-voltages up to 3 kV
were applied across the liquid gap and the photocurrents were measured with
a Keithley Mod 602 electrometer. At a particular voltage the wavelength of
the radiation was scanned from 1100 & to 1600 & and the photo current was
recorded. Depending on the applied voltage the photo currents exceeded the
dark durrents by a factor ¢f up to 4. The dark currents were subtracted
from the currents under illumination in arder to obtain Lhe photo currents
Figure la shows a typical photo conductivity spectrum obtained. Dara were
recorded for different polarities and valtages. The spectral dependence of
the incident intensity, the transmission of the cell window and the gold

clectrode was determined by observing Lhe luminescence intensity of sodium



salicylate placed behind the gold [ilm (fig.Ib). Tn fig. l¢ the cerrected References

photo current as a function of wavelength is shown. The current begins

P o .
to rise beluw 1500 A and a second steep rise is observed below 1150 A. Y

Since the intensity of the synchrotrorn radiation decreased with time
L o . - 1]
photo conductivity spectra taken at different rimes were nurmalized accord- '

ing to the magnitude of the electron current in the storage ring.

In order to determine the threshold EL’ the photo conductivity = in

arbitrary units as a function of photon energy was plotted and a power ol
function was fitted Lo the points. A surprisingly good fit was obtained
with
41

s« (@ -E) " ) a
and EL = 8.1 eV (tig. 2). ¥or the gas phase ionization encrgy Jonas et al.l? N
repurted EG = 9,79 eV. Vo was determined by Holroyd et al. and the I)I
mean of the values reported by them is Vn = - 0,57 eV 811, From eq. ) IB]
P == 1.12 eV is obtained which yields an ionic radius of r = 2.95 A
comparable to the hard core radius of the molecule.

The second rhreshold observed in liguid tetramethylsilane at around [7[
10.75 eV may be compared with the rise in the photo electron spectrum trom lgi
the gas at 12.2 eV. The difference is 1.45 eV as compared to .65 eV [or the
first threshold. This discrepancy may be due to the fact that the second
threshold in the liquid could not be determined from the data in the same 9]
way as the [irst threshold. The photo current due to the second ionization
process still contains a considerable contribution due to the [irst ionization, E|0]

which impedes the exact determination of this thresliold.
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Fig.2

Figure Legends

a) Observed pholo currenL as a function of wave length tor
liquid Tetramethyisilane;
applied voltage - 1300 v, 1'D = 5.5 pA, maximum photo

current i = 19.5 pA.
max

b) Efficiency of the monochromator and transmission of LiF-window
and gold layer measured as the photo current of a photomultiplier

produced by the luminescence ol sodium salicylate.

c) Photo current per incident photon, corrected data of fig. 1a

(see text).

Computer averaged dependence of photo conductivity on photon energy
for liquid Tetramethylsilane (this plot contains 1} photo conducti-
vitiy spectra for diiterent volrages and intensities); The points
have been calculated according to eq.3. In the insert a schematic
energy level diagramm for gaseous and liquid Tetramethylsilane is

shown.
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