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Life based on RNA is postulated to have been an early
stage in either the origin or early evolution of life on Earth.  It
is proposed that mineral and/or metal catalysis had a central
role in prebiotic synthesis.  This important role of catalysis
will be illustrated from the results of our studies on the
synthesis of RNA from activated RNA monomers in reactions
catalyzed by montmorillonite clay.  The formation of RNAs
containing 35-40 monomer units will be described.  In
addition, the role of catalysis in the selectivity in the formation
of RNA and in the formation of homochiral oligomers from
D,L-mixtures will be discussed.
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The atmosphere of Titan, the largest moon of Saturn,
consists of 98 % nitrogen, 1.5 % methane and much smaller
amounts of hydrogen, acetylene, ethylene, ethane, hydrogen
cyanide, cyanoacetylene and other trace constituents.  Titan
has a haze that is   formed by the photolysis of the compounds
in its atmosphere.  The UV photolysis of a mixture of gases
that approximates compounds in Titan’s atmosphere was used
to simulate chemical processes there.  Volatile products and a
solid polymer formed.  UV, visible,  infrared spectra and x-ray
photoelectron spectroscopy were used to characterize the solid
product.  The value of the complex refractive index (real and
imaginary parts) were determined and compared with those
measured for Titan’s haze.  These values were compared with
analogs formed in discharge reactions.  The data obtained
from this research will be used to analyze the data from a
probe that will descend through Titan’s atmosphere in 2005.


