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Cosmic Cockroaches

By Dr. Tony Phillips

Cockroaches are supposed to be tough, able to survive anything from a good stomping to
a nuclear blast.  But roaches are wimps compared to a little molecule that has recently
caught the eye of biologists and astronomers—the polycyclic aromatic hydrocarbon.

Polycyclic aromatic hydrocarbons (PAHs for short) are ring-shaped molecules made of
carbon and hydrogen. “They’re all around us,” says Achim Tappe of the Harvard Center
for Astrophysics.  “PAHs are present in mineral oils, coal, tar, tobacco smoke and
automobile exhaust.” Aromatic, ring-shaped molecules structurally akin to PAHs are
found in DNA itself!

That’s why Tappe’s recent discovery may be so important.  “PAHs are so tough, they can
survive a supernova.”

The story begins a few thousand years ago when a massive star in the Large Magellanic
Cloud exploded, blasting nearby star systems and interstellar clouds with hot gas and
deadly radiation.  The expanding shell, still visible from Earth after all these years and
catalogued by astronomers as “N132D,” spans 80 light years and has swept up some 600
Suns worth of mass.

Last year “we observed N132D using NASA’s Spitzer Space Telescope,” says Tappe.
Spitzer is an infrared (IR) telescope, and it has a spectrometer onboard sensitive to the IR
emissions of PAHs. One look at N132D revealed “PAHs all around the supernova’s
expanding shell.  They appear to be swept up by a shock wave of 8 million degree gas.
This is causing some damage to the molecules, but many of the PAHs are surviving.”

Astronomers have long known that PAHs are abundant not only on Earth but throughout
the cosmos—they’ve been found in comet dust, meteorites and many cold interstellar
clouds—but who knew they were so tough?  “This is our first evidence that PAHs can
withstand a supernova blast,” he says.

Their ability to survive may be key to life on Earth.  Many astronomers are convinced
that a supernova exploded in our corner of the galaxy 4-to-5 billion years ago just as the
solar system was coalescing from primitive interstellar gas.  In one scenario of life’s
origins, PAHs survived and made their way to our planet.  It turns out that stacks of
PAHs can form in water—think, primordial seas—and provide a scaffold for nucleic
acids with architectural properties akin to RNA and DNA.  PAHs may be just tough
enough for genesis.

Cockroaches, eat your hearts out.

Find out about other Spitzer discoveries at www.spitzer.caltech.edu.
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Caption:
Using the IR spectrometer on the Spitzer Space Telescope, scientists found organic
molecules in supernova remnant N132D.
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