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Introduction:  When we elaborate on questions re-

lated to habitability of planets or extraterrestrial life, 
our considerations are often restricted to water and 
concepts for life as is known from Earth. This fact is 
also reflected by the concept of habitable zones [1], 
which is based on water as a solvent for potential non-
terrestrial biochemistry. In general, water and a C=O 
metabolism, even though they are the only primary 
characteristics of life we know at the moment, may not 
principally be the only possible constitutents. As is 
outlined in [2], other solvents can not be ruled out to 
serve as solvents for an extraterrestrial biochemistry 
and a metabolism like the C=O metabolism of terres-
trial life has not to be the only possible one.  

Solvents and Metabolisms:  The questions on ex-
traterrestrial life and which solvents can be used for its 
origin have to be seen together with the question on 
possible metabolisms (or better: the metabolism as a 
function of the solvent). In [2] some solvents and re-
lated metabolisms have been considered, but a lot of 
future work is necessary to make more detailed state-
ments on their astrobiological relevance. One point is 
also that strategies for the search for extraterrestrial 
life which are reduced to habitats based on water, will 
only enable us to find life at least similar in its charac-
teristics to terrestrial life. As a consequence the con-
cept of the life supporting zone is introduced. It is 
based on so called exotic life, which denotes life in a 
general manner and without the restrictions to water 
and to a C=O metabolism. 

The Life Supporting Zone:  The idea behind the 
general life supporting zone is to generalize the theory 
of habitable zones and its presumably related Earth-
like life to a region where water as well as other sol-
vents will be available in their liquid phases on plane-
tary surfaces to form an exotic biochemistry. Solvents 
of interest can be given by e. g. formamide, meth-
ane/ethane, ammonia, sulphuric acid, but also compos-
ites of water-ammonia, etc.. The life supporting zone 
describes a wider region around a central star (see Fig-
ure 1, 2 for an illustration) compared to the classical 
habitable zone and comprises the separate habitable 
zones and overlaps these for the various zones consid-
ered for different solvents.  

What is life, what is exotic life, a working hy-
pothesis: One of the the most important questions, not 
only in context of exotic life, but also in general terms 

of astrobiology, is the question on the subject of an 
extensive definition of life. An outstanding review of 
definitions of life has recently been presented in [3], 
but the question still remains unsolved and contro-
versely. In the context of exotic life a simplified work-
ing definition is used (mainly adapted from [2] to fit 
the requirements of potential exotic life): (1) a solvent 
in general, (2) a metabolistic system in general and its 
ability to form macromolecular structures, (3) thermo-
dynamic dissipation (4) a system, which can evolve.  

Model Description and Preliminary Results:  A 
preliminary radiation budget model with an imple-
mented atmospheric cloud layer has been used to 
simulate a greenhouse effect on a model planet. The 
resulting surface temperature Tsurf is given by the fol-
lowing equations: 
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Thereby Pvis = radiancy in the visible, Ptotal = total 
radiancy, Pir = radiancy in the infrared, Svis = energy 
flux in the visible, Sir = energy flux in the infrared, 
Stotal = total energy flux, τ2L = effective solar flux coef-
ficient, T* = effective temperature of the star, r* = ra-
dius of the star and a = distance of the planet to the star 
in AU.  An adaptation of the model to some planets of 
the Solar System results in quite good agreement with 
the surface temperatures known and underlines its ap-
plicability. For a deeper understanding and a more 
accurate calculation of the life supporting zone around 
a central star, the resulting surface temperature model 
has to include also aspects like the droplet formation 
with and without pre-existing nuclei and the resulting 
optical and radiative properties of these clouds under 
consideration for exotic solvents and resulting atmos-
pheric gases. In addition planetary evolution models 
which also consider the bulk parameters of the 
(exo)planets of interest, their potential convection re-
gime, volcanism, aerosol delivery processes to the at-
mosphere as well as  surface processes have to be in-
cluded. These are future aspects, on which research is 
ongoing and which will be implemented  in the next 
generation of the models. 
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