
Sowers and Bender monitor the same 
isotopic variations of seawater in the Vostok 
ice. These variations were recorded in the air 
bubbles trapped when snow was squeezed 
into ice. The air's oxygen had in turn been 
releasad &om seawater by photosynthesis. 

Sowers and his colleagues found that the 
ice did not begin to melt until mughly 3000 
to 5000 years a f k  carbon dioxide and 
methane began to increase and temperatures 
began to rise at the end of the penultimate 
ice age. Subtleties in the link between seawa- 
ter and atmospheric oxygen create some 

uncertainties in the timing ofthe green- 
house and melting, but Bender believes that 
there is an 80 or 90% chance they have the 
right order of events. If so, it that the 
greenhouse warming is a cause, and not an 
eEtct, of the end of an ice age. 

This finding fi-om the Vostok core sup- 
porn earlier work by Nicholas Shackleton of 
the University of Cambridge and Niddas 
Pisias of k g o n  State University. Analyz- 
ing sediments, they h d  that an indirect 
measure of atmospheric carbon dioxide in- 
creased &re ice melting began, and that it 

fobwed a change in the shape of Earth's 
orbit. Many ceseac&ecs consider such orbit- 
al variations, the d a d  Milankovitch 
mclchanism, to be the ultimate trigger for ice 
age initiation and termination. 

Much work remains to be done on ice 
fiom Vostok drilling, which is now being 
analyzed at three U.S. insrimtiom. For ex- 
ample, something else must have helped end 
the penultimate ice age, because an en- 
hanced greenhouse can account for only 
about half of the observed warming. 
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factored, had spent the last ,ars at the top of a list of  Successhl as it was in this case, the number field sieve is not 
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introduced nvo other factoring algorithms for large numbers difficulty of factoring are accurate." 
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to form a candidate factorization. If the first fai Manasse says, but that still leaves a factor of 50,000 to be 

:r simply tries another combination o f  factors. accounted for. And when you multiply 50,000 by the 2 months 
In case of  F9, tl r computational that it took to pick apart F9, Manasse says, vou're starting to  "talk 1 operation. ' Manasr ~t one key step ' about some serious computing time." m B m y c ~ p ~ ~  
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