Death from across the galaxy
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A type of coA-losA-sal cosA-mic exA-ploA-sion could beam leA-thal raA-diA-aA-tion across a gaA-laxy,
fryA-ing any life forms in its path, a new analA-yA-sis has found.The blasts are thought to ocA-cur rareA-ly
in our Milky Way galA-axy, but more of A-ten in those where stars are born and die more freA-quentA-ly.
These inA-clude arA-eas where asA-troA-noA-mers hope to find Earth-like planA-ets ripe for life.

In a 1995 stuA-dy, Steve ThorA-sett of PrinceA-ton UniA-verA-siA-ty in PrinceA-ton, N.J.
calA-cuA-latA-ed that such events, called gamA-maray bursts, might wresk havA-oc on an Earth-like
planA-et if they ocA-curred near it. But sciA-enA-tists dond€™t fulA-ly unA-derA-stand the exA-tent of the
posA-siA-ble damA-age. EsA-peA-cialA-ly unA-clear is how far a burst would have to ocA-cur to afA-fect
life, acA-cordA-ing to the auA-thors of the new stuA-dy.

Artist's concept of life in the OrA-doA-viA-cian era (490 milA-lion to 443 milA-lion years ago).
(CourA-teA-sy NAA-SA)
Gamma-ray bursts are flashes of high-enA-erA-gy raA-diA-aA-tion found to ocA-cur ranA-domA-ly in space.
At least some are thought to be asA-soA-ciA-atA-ed with exA-tremeA-ly masA-sive stars that, havA-ing burnt
out, colA-lapse to form black holes.In the new reA-search, DougA-las Galante and JorA-ge ErA-nesA-to
HorA-vath of the UniA-verA-siA-ty of SA£o PaA-0A-lo, BraA-zil, arA-gued that gamA-ma-ray bursts could
shine their leA-thal efA-fects across a whole gaIA axy, and damA-age life over greatA er disA-tances till.
The study is to apA pear in a forthA-comA-ing isA-sue of the InA-terA-naA-tionA-al JourA-nal of
AsA-troA-biA-olA-0A-gy.The bursts could cause &oglobal enA-viA-ronA-menA-tal changes and
bioA-spheric damA-agea€s even at disA-tances five times the Milky Way&€™s width, they wrote. Our Milky
Way is a relA-aA-tively large, spirA-al galA-axy, about 100,000 light-years wide (a light-year is the
disA-tance light travA-elsin ayear).

Gamma-ray bursts are thought to emerge mainA-ly from the poles of a colA-lapsA-ing star. This creA-ates
two, opA-poA-siteA-ly-shinA-ing beams of raA-diA-aA-tion shaped like narA-row cones. PlanA-ets not
lyA-ing in these cones would be comA-parA-aA-tiveA-ly safe; the chief worA-ry is for those that do.Galante
and HorA-vath idenA-tiA-fied three asA-pects of gamA-maray bursts as parA-tA-iA-cuA-larA-ly
deadly. The first is a flash of gamA-ma rays, the highA-est-enA-erA-gy form of light. The flash can
imA-peA-rA-il even the most raA-diA-aA-tion-resistant orA-ganA-isms known, the bacA-teA-riA-um
DeinococA-cus raA-dioA-duA-rans, the reA-searchA-ers wrote. This miA-crobe can take 3,000 times the
raA-diA-aA-tion that would kill a huA-man: the asA-sault shreds its geA-nome to hunA-dreds of bits, but the
harA-dy bug stitches them back toA-gethA-er.Galante and HorA-vath calA-cuA-latA-ed that for a planA-et
with a thin atA-mosA-phere, the gamA-ma flash could kill 90 perA-cent of D. raA-dioA-duA-rans from
disA-tances up to three times our galA-axA-y&€™s width. A thick atA-mosA-phere would proA-tect the
miA-crobes from this, but not necA-esA-sarA-iA-ly from a secA-ond comA-poA-nent of the beam,



ulA-tA-reA-vioA-let raA-diA-aA-tion. UIA-tA-raA-vioA-let is a type of light slightA-ly lowA-er in
enA-erA-gy than gamA-marays, but |eA-thal, largeA-ly beA-cause it penA-eA-trates DNA very easA-iA-ly.

For thick-atA-mosA-phere planA-ets, a gamA-ma-ray bursta€™s ul A-tA-raA-vioA-let rays would kill 90
perA-cent of D. raA-dioA-duA-rans at disA-tances rangA-ing from 13,000 to 62,000 light years, about
two-thirds the gaA-lacA-tic width, the reA-searchA-ers cal A-cuA-lated.Life surA-vivA-ing that onA-slaught
would have to conA-tend with a third efA-fect, deA-pleA-tion of the atA-mosA-phere3€™s proA-tective
ozone layA-er by the burst. This would kill 90 perA-cent of D. raA-dioA-duA-rans at up to 40 perA-cent of
the disA-tance across the Milky Way, GaA-lante and HorA-vath esA-tiA-matA-ed.Gamma-ray bursts are
deA-tected roughA-ly once dai-ly someA-where in the sky. The likeA-liA-hood of one strikA-ing Earth has
been deA-batA-ed. ReA-searchA-ers at Ohio State UniA-verA-siA-ty calA-cuA-latA-ed, in a papeA-r in the
reA-search jourA-nal AcA-ta AsA-troA-noA-miA-ca late last year, that the probA-aA-bilA-iA-ty is
virA-tuA-alA-ly nil. Our galA-axA-y&€™s chemA-iA-cal comA-poA-siA-tion isinA-comA-patA-iA-ble with
strong gamA-ma-ray bursts, they wrote. On the othA-er hand, asA-troA-noA-mers at the UniA-verA-siA-ty of
KanA-sas in LawA-rence, Kan. and at NASA hyA-pothA-eA-sized in 2004 that at least one has alA-ready
struck Earth, causA-ing the so-called OrA-doA-viA-ciA-an Mass ExA-tincA-tion 450 milA-lion years ago.
The Earth€™s secA-ond most devA-asA-tatA-ing exA-tincA-tion, it deA-stroyed an arA-ray of the life
forms that had flourA-ished unA-til then, reA-strictA-ed in that time to the seas.&€aeReA-cently, gamma-ray
bursts were recA-ogA-nized as some of the most enA-erA-getA-ic asA-tA-roA-physA-iA-cal events since the
Big Bangi€s that gave birth to our uniA-verse, GaA-lanA-te and HorA-vath wrote. &€odt is
unA-deA-niA-aA-ble that damA-age to the biA-0A-ta could be seA-vere if a burst strikes (or has struck) the
planA-et.a€e
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