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“seeded” with microbes from Mars, or
vice versa

= For example, the Allen Hills (Antarctica)
meteorite (ALH 84001)
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- forget Apollo 12

robes (Streptococcus mitis) on
eyor probe returned from the

re to cosmic radiation, vacuum, and the
reeze-thaw cycles!
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Important?

e and intensity

= Genome size and activity



INIZING RADIATION



. particles (generate secondary electrons)

ation environment changes according to
ation in space (i.e. near a star, galactic
“outskirts”, proximity to SNe or GRB, etc.)

@ Most extreme challenge comes from SNe and
GRB



SCEAR 1996

100,000
10,000
1,000

100

—~
(@]
=
~
D
~
Q
0
@)
(@]

Lethal dose range (>50%) for humans




Jrganisms in space

ignificant effects may be on space-

ms reasonable to think that very small

5 or dust are not healthy abodes for any
the most radiation-resistant bacteria, or
for any but the shortest transit times






Ort parameters

rock, ice, metal)



n shielding

tion increases with depth

arger objects will be better-
smaller ones

t, they can’t deposit energy



objects

objects (say, a meter or more in
le ample radiation shielding

00

| ondary electrons
yremsstrahlung

ays to be absorbed

er, large objects require more
 to reach escape velocity

ave to survive entry into an
atmosphere



ediate sizes

are much more numerous

ey have those pesky reentry problems



Very small objects

However, UV exposure may be a problem



So....

jects may provide the most
e environment for microbes
ace (assuming they can

reentry)

er, the smallest objects (dust) may be a
od second choice

ing that charged particles and UV are not too



ORGANISM VARIABLES




ome size

vide more targets, and more
damaged

a more complex






anism size

obes can be exceptionally

the previously
ned factors, _also be related to the

an organism

gets are hard to hit




racds is fatal to people, and
wen bother a D. radiodurans

 linear attenuation of about 0.08 cm™ and a depth
, these photons will probably not interact at all

one does, the odds are very high that there will
e damage - and that the damage will not be fatal
to the cell

@ This may help explain the radiation resistance of many
microbes -especially in the form of spores



felmember - microbes are not us

ally thick, even to gamma

icrobial colonies, the
idual cell being

h humans and
re against any 1nd
r mutated

er, it takes the death of only a small
on of human cells to cause death

ther hand, survival of a microbial
- colony requires the survival of only a handful
of microbes



OPUTTING IT ALL
JOGETHER



vy small size of most microbes helps
void photon hits



