TRANSFER OF SPORES BETWEEN PLANETARY SYSTEMS
COMMENT from Cardiff Centre for Astrobiology

The Princeton group’s paper^^ ignores the solution we have found for the delivery problem – delivering solar system meteorites and life-bearing dust to other planetary systems and vice versa.  The delivery problem is important for lithopanspermia (transfer of life within rocks) because meteorites hurtling at typically tens km per second into another system have an insignificant chance to be caught by direct impact or planets’ gravitational kicks. 

The Princeton authors attempt to solve the problem when the solar system was part of a stellar cluster, before it separated from its birth cloud, in its first 10 million years or so.  The terrestrial planets had hardly condensed and, even if seeded with life from the start, species and genetic evolution would not have progressed.  Any seeds it generated would be hardly different from the starting forms already distributed within the cloud from which its neighbouring systems were condensing. 

The solution we found (Interstellar transfer of planetary microbiota**, Mon. Not. Roy. Astron. Soc. 348, 52-61) works for evolved planetary systems that send major impact debris like the Martian meteorites at hypervelocities through neighbouring systems, particularly to systems in their planet-forming phase that contain large amounts of solid grains.  Impacts with mm-sized grains can then sputter off 10 000 times their mass in fragments or, on cm-sized debris, fragment it explosively.    
Napier and Wickramasinghe (2007##) followed Napier (2004) in proposing another route for evolved life-spores to reach nascent planetary systems.   In the Solar System’s orbit around the centre of the galaxy, it approaches molecular clouds at ~ 10 parsecs every 40 Myr, and each such approach is estimated to induce a 10-fold increase in the injection rate of comets into the inner planetary system and in the cratering rate of the Earth.  During such episodes, each lasting a fraction of a million years, spore-bearing dust could reach nascent planetary systems in the passing molecular cloud.  The dust transfer through radiation pressure would be accomplished on timescales of tens of thousands of years, rapidly enough for survival of naked spores to harmful radiation.
The new protoplanets readily capture of some of this life bearing material, containing viable spores, without the losses such as experienced by the Martian meteorites when landing on Earth.  Delivery of seeds of evolved terrestrial life to extra-solar planets at their formation stage is the key problem for panspermia.  The Princeton group’s mechanism does not solve this problem.
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