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A type of coÂlosÂsal cosÂmic exÂploÂsion could beam leÂthal raÂdiÂaÂtion across a gaÂlaxy,
fryÂing any life forms in its path, a new analÂyÂsis has found.The blasts are thought to ocÂcur rareÂly
in our Milky Way galÂaxy, but more ofÂten in those where stars are born and die more freÂquentÂly.
These inÂclude arÂeas where asÂtroÂnoÂmers hope to find Earth-like planÂets ripe for life.  	

 	
 	
 	
 	
 	
 	
  	

 	
 	
 	
 	
 	
 	
 In a 1995 stuÂdy, Steve ThorÂsett of PrinceÂton UniÂverÂsiÂty in PrinceÂton, N.J.
calÂcuÂlatÂed that such events, called gamÂma-ray bursts, might wreak havÂoc on an Earth-like
planÂet if they ocÂcurred near it. But sciÂenÂtists donâ€™t fulÂly unÂderÂstand the exÂtent of the
posÂsiÂble damÂage. EsÂpeÂcialÂly unÂclear is how far a burst would have to ocÂcur to afÂfect
life, acÂcordÂing to the auÂthors of the new stuÂdy.     	
 Artist's concept of life in the OrÂdoÂviÂcian era (490 milÂlion to 443 milÂlion years ago).
(CourÂteÂsy NAÂSA) 
Gamma-ray bursts are flashes of high-enÂerÂgy raÂdiÂaÂtion found to ocÂcur ranÂdomÂly in space.
At least some are thought to be asÂsoÂciÂatÂed with exÂtremeÂly masÂsive stars that, havÂing burnt
out, colÂlapse to form black holes.In the new reÂsearch, DougÂlas Galante and JorÂge ErÂnesÂto
HorÂvath of the UniÂverÂsiÂty of SÃ£o PaÂoÂlo, BraÂzil, arÂgued that gamÂma-ray bursts could
shine their leÂthal efÂfects across a whole galÂaxy, and damÂage life over greatÂer disÂtances still.
The study is to apÂpear in a forthÂcomÂing isÂsue of the InÂterÂnaÂtionÂal JourÂnal of
AsÂtroÂbiÂolÂoÂgy.The bursts could cause â€œglobal enÂviÂronÂmenÂtal changes and
bioÂspheric damÂageâ€• even at disÂtances five times the Milky Wayâ€™s width, they wrote. Our Milky
Way is a relÂaÂtively large, spirÂal galÂaxy, about 100,000 light-years wide (a light-year is the
disÂtance light travÂels in a year). 
 	
 Gamma-ray bursts are thought to emerge mainÂly from the poles of a colÂlapsÂing star. This creÂates
two, opÂpoÂsiteÂly-shinÂing beams of raÂdiÂaÂtion shaped like narÂrow cones. PlanÂets not
lyÂing in these cones would be comÂparÂaÂtiveÂly safe; the chief worÂry is for those that do.Galante
and HorÂvath idenÂtiÂfied three asÂpects of gamÂma-ray bursts as parÂtÂiÂcuÂlarÂly
deadly. The first is a flash of gamÂma rays, the highÂest-enÂerÂgy form of light. The flash can
imÂpeÂrÂil even the most raÂdiÂaÂtion-resistant orÂganÂisms known, the bacÂteÂriÂum
DeinococÂcus raÂdioÂduÂrans, the reÂsearchÂers wrote. This miÂcrobe can take 3,000 times the
raÂdiÂaÂtion that would kill a huÂman: the asÂsault shreds its geÂnome to hunÂdreds of bits, but the
harÂdy bug stitches them back toÂgethÂer.Galante and HorÂvath calÂcuÂlatÂed that for a planÂet
with a thin atÂmosÂphere, the gamÂma flash could kill 90 perÂcent of D. raÂdioÂduÂrans from
disÂtances up to three times our galÂaxÂyâ€™s width. A thick atÂmosÂphere would proÂtect the
miÂcrobes from this, but not necÂesÂsarÂiÂly from a secÂond comÂpoÂnent of the beam,



ulÂtÂraÂvioÂlet raÂdiÂaÂtion. UlÂtÂraÂvioÂlet is a type of light slightÂly lowÂer in
enÂerÂgy than gamÂma rays, but leÂthal, largeÂly beÂcause it penÂeÂtrates DNA very easÂiÂly. 
 	
        For thick-atÂmosÂphere planÂets, a gamÂma-ray burstâ€™s ulÂtÂraÂvioÂlet rays would kill 90
perÂcent of D. raÂdioÂduÂrans at disÂtances rangÂing from 13,000 to 62,000 light years, about
two-thirds the gaÂlacÂtic width, the reÂsearchÂers calÂcuÂlated.Life surÂvivÂing that onÂslaught
would have to conÂtend with a third efÂfect, deÂpleÂtion of the atÂmosÂphereâ€™s proÂtective
ozone layÂer by the burst. This would kill 90 perÂcent of D. raÂdioÂduÂrans at up to 40 perÂcent of
the disÂtance across the Milky Way, GaÂlante and HorÂvath esÂtiÂmatÂed.Gamma-ray bursts are
deÂtected roughÂly once dai-ly someÂwhere in the sky. The likeÂliÂhood of one strikÂing Earth has
been deÂbatÂed. ReÂsearchÂers at Ohio State UniÂverÂsiÂty calÂcuÂlatÂed, in a papeÂr in the
reÂsearch jourÂnal AcÂta AsÂtroÂnoÂmiÂca late last year, that the probÂaÂbilÂiÂty is
virÂtuÂalÂly nil. Our galÂaxÂyâ€™s chemÂiÂcal comÂpoÂsiÂtion is inÂcomÂpatÂiÂble with
strong gamÂma-ray bursts, they wrote. On the othÂer hand, asÂtroÂnoÂmers at the UniÂverÂsiÂty of
KanÂsas in LawÂrence, Kan. and at NASA hyÂpothÂeÂsized in 2004 that at least one has alÂready
struck Earth, causÂing the so-called OrÂdoÂviÂciÂan Mass ExÂtincÂtion 450 milÂlion years ago.
The Earthâ€™s secÂond most devÂasÂtatÂing exÂtincÂtion, it deÂstroyed an arÂray of the life
forms that had flourÂished unÂtil then, reÂstrictÂed in that time to the seas.â€œReÂcently, gamma-ray
bursts were recÂogÂnized as some of the most enÂerÂgetÂic asÂtÂroÂphysÂiÂcal events since the
Big Bangâ€• that gave birth to our uniÂverse, GaÂlanÂte and HorÂvath wrote. â€œIt is
unÂdeÂniÂaÂble that damÂage to the biÂoÂta could be seÂvere if a burst strikes (or has struck) the
planÂet.â€•  	
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