Small asteroids can do great damage, study predicts
by World Science Staff

An asÂ-terÂ-oid whose fiery encounter with our atmoÂ-sphere inÂ-cinÂ-erÂ-atÂ-ed a swath of
SiÂ-beÂ-riÂ-an forÂ-est, in 1908, was only a fracÂ-tiÂ-on as large as preÂ-viÂ-ously thought, new
reÂ-search sugÂ-gests. That would mean such devÂ-asÂ-tatÂ-ing events are more comÂ-mon than
esÂ-tiÂ-matÂ-ed beÂ-foreâ€”and might hapÂ-pen eveÂ-ry two to three cenÂ-turies, if a reÂ-cent NASA
analÂ-yÂ-sis is corÂ-rect.
ReÂ-searchÂ-er Mark BosÂ-lough points out deÂ-tails of a "fireÂ-ball" that a simÂ-uÂ-laÂ-tion shows
would reÂ-sult from an asÂ-terÂ-oid burstÂ-ing in the atÂ-mosÂ-phere. (PhoÂ-to by Randy MonÂ-toya)

As with ordiÂ-nary rocks, small asÂ-terÂ-oids outÂ-numÂ-ber big ones. Thus events like the SiÂ-beÂ-riÂ-an
blast â€œare not as imÂ-probÂ-aÂ-ble as we had beÂ-lieved,â€• said Mark BosÂ-lough of SanÂ-dia
NatiÂ-onal LabÂ-oÂ-rÂ-aÂ-toÂ-ries in New MexÂ-iÂ-co, prinÂ-ciÂ-pal inÂ-vesÂ-tiÂ-gaÂ-tor in the new
stuÂ-dy. â€œWe should be makÂ-ing more efÂ-forts at deÂ-tectÂ-ing the smaller ones.â€•The June 30, 1908
exÂ-ploÂ-siÂ-on over TunÂ-gusÂ-ka, SiÂ-beÂ-ria, flatÂ-tened some 60 milÂ-liÂ-on trees over about 2,000
square km (500,000 acres) of unÂ-popÂ-uÂ-lated forÂ-est. BosÂ-lough and colÂ-leagues ran
suÂ-perÂ-comÂ-puter siÂ-mÂ-ulÂ-aÂ-tions to re-enact what hapÂ-pens when an asÂ-terÂ-oid bursts in the
sky, as is beÂ-lieved to have ocÂ-curred then. The simÂ-ulÂ-aÂ-tionsâ€”which the U.S. goÂ-vernment
labÂ-oÂ-rÂ-aÂ-toÂ-ry conÂ-tends are the best to dateâ€”show the blast shootÂ-ing a hot fireÂ-ball
downÂ-ward faster than sound.ComÂ-pared to an exÂ-ploÂ-siÂ-on that stays where it started, BosÂ-lough
said, this causes stronger blast waves and blindÂ-ing light pulses, or therÂ-mal raÂ-diÂ-aÂ-tion, at the
ground levÂ-el. â€œOur [preÂ-viÂ-ous] unÂ-derÂ-standÂ-ing was overÂ-simÂ-pÂ-liÂ-fied,â€• he said.
Now, â€œwe no longÂ-er have to make the same simÂ-pliÂ-fyÂ-ing asÂ-sumpÂ-tiÂ-ons, beÂ-cause
preÂ-sÂ-ent-day suÂ-perÂ-comÂ-puters alÂ-low us to do things with high resÂ-oÂ-luÂ-tiÂ-on in
3-D.â€•The reÂ-search ofÂ-fers one enÂ-courÂ-agÂ-ing revÂ-elÂ-atiÂ-on, BosÂ-lough said: the blast
caused â€œless devÂ-astÂ-aÂ-tion than preÂ-viÂ-ously thought,â€• beÂ-cause exÂ-traÂ-neÂ-ous facÂ-tors
likely amÂ-pliÂ-fied the damÂ-age. For one, forÂ-esters beÂ-lieve the afÂ-fectÂ-ed woodÂ-land was
unÂ-healthy at the time. NoneÂ-theÂ-less, BosÂ-lough and colÂ-leagues said, the most imÂ-porÂ-tant
findÂ-ing was the small size of the asÂ-terÂ-oid, and this should prompt a new look at curÂ-rent
asÂ-terÂ-oid-deÂ-tecÂ-tion efÂ-forts.What really deÂ-terÂ-mines an asÂ-terÂ-oidâ€™s deÂ-strucÂ-tive
poÂ-tenÂ-tial, he wrote in an eÂ-mail, is its kiÂ-netÂ-ic enÂ-erÂ-gy, or mass times veÂ-loÂ-city
squared. But the new findÂ-ings inÂ-diÂ-cate that for a givÂ-en speedâ€”esÂ-tiÂ-matÂ-ed to have been
more than five times that of sound, in this caseâ€”the asÂ-terÂ-oid needed to be only one-third to one-fourth
as heavy as preÂ-viÂ-ously esÂ-tiÂ-matÂ-ed. â€œIf the White House were made out of a solÂ-id rock, it
would have just about the right mass,â€• BosÂ-lough wrote; so would a stone ball 30 to 40 meÂ-ters (33 to 44
yards) wide. The necÂ-esÂ-sary size alÂ-so deÂ-pends on the obÂ-jecÂ-tâ€™s preÂ-cise makeÂ-up, added
BosÂ-lough, who with colÂ-leagues drew worldÂ-wide atÂ-tenÂ-tiÂ-on in the 1990s by corÂ-rectly
preÂ-dictÂ-ing that comÂ-et Shoemaker-Levy 9 would creÂ-ate a fireÂ-ball visÂ-iÂ-ble from Earth when it
hit JuÂ-piÂ-ter.
The new TunÂ-gusÂ-ka simÂ-ulÂ-atiÂ-ons inÂ-diÂ-cate that an inÂ-comÂ-ing
asÂ-terÂ-oid is comÂ-pressed by reÂ-sistÂ-ance from Earthâ€™s atÂ-mosÂ-phere. As it pushes deeper, the
growÂ-ing reÂ-sistÂ-ance blasts it apart, leadÂ-ing to the downÂ-ward flow of hot gas. BeÂ-cause this
enÂ-hances the deÂ-strucÂ-tiÂ-on, the blast probably needed to reÂ-lease only three to five megaÂ-tons of
powÂ-er, the reÂ-searchÂ-ers saidâ€”not the preÂ-viÂ-ously esÂ-tiÂ-matÂ-ed to 10 to 20.Such a
re-evaluÂ-atiÂ-on of the powÂ-er would mean TunÂ-gusÂ-ka-type events hapÂ-pen around three times as
ofÂ-ten as preÂ-viÂ-ously beÂ-lieved, acÂ-cordÂ-ing to a 2003 reÂ-port by NASAâ€™s Near-Earth
ObÂ-ject SciÂ-ence DefÂ-iÂ-niÂ-tiÂ-on Team. SpeÂ-cifÂ-icÂ-ally, the reÂ-port said, such reÂ-vised
esÂ-tiÂ-mates would sugÂ-gest TunÂ-gusÂ-ka-type events hapÂ-pen eveÂ-ry 250 years or so on averÂ-age,
rathÂ-er than eveÂ-ry 600 to 1000. BosÂ-loughâ€™s work was preÂ-sented at the AmerÂ-iÂ-can

GeoÂ-physÂ-iÂ-cal UnÂ-ion meetÂ-ing in San FranÂ-cisÂ-co on Dec. 11, and acÂ-ceptÂ-ed for
pubÂ-licÂ-atiÂ-on in the InÂ-ternÂ-atiÂ-onal JourÂ-nal of ImÂ-pact EnÂ-giÂ-neerÂ-ing.
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