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four alternatives are analyzed in terms of 
their convenience, experimental limitations 
and the statistical and interpretative con- 
fidence which one requires in the decay 
parameters obtained from the deconvolu- 
tion of the experimental data. 
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From many experiments there is 
evidence that both spectroscopy and 
photochemistry can undergo drastic 
changes when the molecules under investi- 
gation are adsorbed on the surface of a 
solid [ 11. For instance, the irradiation of 
carbon monoxide, adsorbed on a tungsten 
surface, by the light of a mercury reso- 
nance lamp leads to the formation of 
photoproducts like C20, COz, C2 02 and 
C3 02. Since these reactions, according to 
the law of Einstein, only can proceed if 
photons are absorbed the absorption 
threshold for carbon monoxide which in 
the gas phase is at about 1600 A has been 
shifted to longer wavelengths by the inter- 
action with the surface. There is evidence 
from our previous experiments that the 
primary step in these photoreactions is 
the dissociation of CO. 

Extending the pathway for chemical 
reactions by co-adsorption of other gases 
beside carbon monoxide leads to the 
formation of more complex compounds. 
In the case of carbon monoxide and 
methane formaldehyde has been found 
to be one of the major products. To ensure 
the formation at the surface and not in 
the desorbed gas we developed an ab- 
sorption spectrometer in which the for- 
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mation can be followed in situ. Another 
advantage of the spectrometer is the 
capability of obtaining spectra of ad- 
sorbed molecules at coverages down to 
less than a monolayer. The experimental 
details have been described elsewhere [ 2 1. 

To study the formation of formal- 
dehyde CO and CH, were adsorbed in 
equal amounts on a hickel film at 70 K. 
One half of the surface was irradiated by 
a Hg-resonance lamp and the spectrum of. 
the photoproduct was measured as the 
difference in absorption between the 
irradiated and non-irradiated part of the 
surface. For identification this spectrum 
was compared to that of gaseous HCHO 
and to the spectrum of HCHO on LiF at 
68 K. A very good correlation is obtained 
if the spectrum of the photoproduct is 
shifted to lower energies by Air = 770 cm-‘. 

This bathochromic shift is explained in 
terms of an electric field perpendicular 
to the surface. The value for this field is 
estimated to be 1.25 x 10’ V cm-‘. In a 
model calculation the field strength above 
a surface of 5 X 5 Ni-atoms is presented. 

Making use of this surface field it seems 
to be possible to perform Stark-spectros- 
copy measurements on adsorbed molecules 
without applying an external electric field. 
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Recently, attention has been drawn 
to the use of the matrix-isolation tech- 
nique in an effort to gain a better under- 
standing of primary photophysical and 
photochemical processes [ 1 - 4 1. In per- 
titular, the roles played by specific elec- 
tronic states in the generation of specific 
reaction products. The application of 
condensed phase photolysis with mono- 
chromatic light sources has proven to be 
an extremely useful technique in charac- 
terizing the relative importance of atom 


