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With the discovery of extremophile organism or 

Earth, our understanding of the limits of life has been 
widely extended. In fact, the malleability of biological 
systems seems to enable them to exist on conditions 
very different from Earth, which has changed our view 
of the paradigm of life: Earth might not be the unique 
case on the Universe. 

In order to test life on environments different from 
the terrestrial one, space experiments or laboratory 
simulations can be used. Although not as realistic as 
experiments on space, laboratory simulations have 
advantages, allowing the simultaneous variation of 
different environmental parameters, mimicking many 
of the extraterrestrial environments that we believe 
could harbor life, or testing new promising ones, for a 
fraction of the cost of space experiments. 

It is presented the Astrobiology Laboratory being 
organized at the University of Sao Paulo, with the 
main objective of understanding the connection of life 
with its environment, from its prebiotic compounds to 
macroscopic organisms. The laboratory aims to com-
bine theoretical with experimental simulations of the 
conditions on extraterrestrial environments, using ex-
tremophile organisms as biological probes. 

In order to experimentally replicate the conditions 
of the environments, it is being built a simulation 
chamber [1-4] that will allow the reproduction of at-
mospheric pressure and composition, temperature and 
radiation flux. This facility will work both in low (10-

5mbar) and ambient-pressure (1bar) modes, allowing 
the simulation of space vacuum and planetary atmos-
pheres. The temperature will be able to be varied from 
80 to 500K on the whole chamber or just on the ex-
perimental plates. It will use a solar simulator as radia-
tion source for everyday tasks but will also be able to 
be connected to the beam lines of the Brazilian Syn-
chrotron facility, allowing the use of more intense and 
higher energy monochromatic radiation. Built on a 
modular platform, the chamber will be able to be up-
graded during its lifetime, according to researchers` 
needs. In addition to the planetary chamber for bio-
logical studies, it will also be built a ultra-high vacuum 
chamber for astrochemistry with different radiation 
sources, such as a tunable UV source, electron and ion 
guns. The detection method chosen is Raman spectros-
copy. 

It will be an open access laboratory working on 
collaboration basis, giving access to any researcher 

interested on the simulation of space and extraterres-
trial environments, having the first simulators of their 
kind on South Amrica. The first environments to be 
simulated are the most interesting for Astrobiology, 
such as open space (astrochemistry on the interstellar 
medium, panspermia), planets and satellites on the 
Solar System (Mars, Europa, Titan, Enceladus, etc), 
early-Earth conditions (low atmospheric pressure, dif-
ferent compositions), future-Earth (global warming?), 
icy bodies (chemistry and biology on interstellar, 
cometary and planetary ices) and exoplanets illumi-
nated by different stellar types. Other environments 
could be tested, as long as there is scientific interest. 

The laboratory facilites will also include a cold and 
clean room to work with ice samples form the Antarc-
tic Mars-analogue environments. 
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