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ray traveling through space with an energy limit to the energies of cosmic rays coming 
above about 5 x 1019 electron volts (eV) would from great distances, then these highest ener- 
tangle with the photons of the microwave gy cosmic rays must be coming from within 
background-the low-energy radiation that about 50 megaparsecs, or 163 million light- 
pervades the universe-and gradually lose en- years, of Earth-somewhere among the 
ergy. This process should set an upper limit to nearby galaxies. Just where is the question, 

says Raymond Protheroe, an astro- 
physicist at the University of Ade- 
laide in Australia. "We have this 
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problem of trying to find what ob- 
jects could possibly accelerate par- 
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ticles to such energies," he says. 
Tracking down the mystery 

sources will require larger arrays 
that can quickly gather statistically 
meaningful numbers of these rare 
events. One, the High-Resolution 
Fly's Eye project, based in Utah, is 

Energy in electron volts (log) 

partly operational and when com- 
pleted in late 1999 will be capable 
of picking up five or six events 
greater than loZo eV per year. An 
even more ambitious project that 
has been on the drawing boards 
since 1992, the Pierre Auger Pro- 
iect. ~ a s s e d  a significant mile- " .  .. 

Topping the Limit. Cosmic rays from the distant universe stone in late July when the U.S. 
should peter out at about loZ0 electron volts (red), but Department of Energy and the 
ACASA has detected six events at higher energies. National Science Foundation ap- 

proved $7.5 million in funding for 
the energies of cosmic rays originating in the design and engineering work on the first 

5 distant universe, called the Greisen-Zatsepin- phase of the project: building an array of 
Kuz'min (GZK) limit for the scientists who 1600 detectors on a 3000-square-kilometer 

2 described it. But the AGASA findings, report- site in Argentina. The $50 million array will 
ed in the 10 August Physical Review Letters, be 30 to 40 times as sensitive as AGASA. 

$ show that "there is really no evidence for the Construction could start as early as this 
2 GZK cutoff," says Cronin. The finding sug- October, says Cronin, who is the spokesper- 

gests that the particles originate from some son for the project, which involves 40 insti- 
&identified s&ces close to our galaxy and 
sets a puzzle for a new generation of cosmic 
ray detectors to probe. 

AGASA, the current state of the art, is 
made up of 11 1 detectors scattered over 100 
square kilometers around the mountain town 
of Akeno in Yamanashl Prefecture, about 120 
kilometers west of Tokyo. When an ultrahigh- 
energy cosmic ray particle-a proton or an 
atomic nucleus-slams into the atmosphere, 
it sets off a cascading chain reaction of parti- 
cle collisions that ends in a shower of elec- 
trons or positrons falling on the detectors. 
Computer analysis can derive the original 
particle's approximate energy and direction 
of travel from this jumble of data. 

AGASA is currently the world's largest 
facility for detecting the most energetic cos- 
mic rays. Even so, particles above loZ0 eV 
are so rare that it has detected just six of 
them since 1990. But Masahiro Takeda, an 
astrophysicist at the University of Tokyo's In- 
stitute for Cosmic Ray Research, which 
heads the collaboration, says that's enough to 
suggest that the GZK limit can be topped by 
statistically significant numbers of events. 

If the microwave background does set a 

tutions in 19 countries. If the effort contin- 
ues to secure funding, the array could be 
completed in 4 years. Later, the collabora- 
tion hopes to build a second array of a simi- 
lar size in Utah. Cronin says the recent 
AGASA results "show that what we started 
6 years ago was really on the right track." 

-DENNIS NORMILE 

IBM Puts Fast Chips on 
a New Footing 
IBM announced last week that it will soon be- 
gin producing microprocessor chips embody- 
ing a technology that it says could boost oper- 
ating speeds by as much as 35%. The new 
chips are also expected to use about a third 
less electricity than today's microprocessors, 
extending battery life for portable devices 
such as cellular phones and handheld comput- 
ers. Competitors say IBM is betting on the 
wrong horse. But if the gamble pays off, the 
new chips could help extend Moore's law, the 
famous trend of performance improvements 
that has driven advances in microelectronics 

N A S A  WOOS ASTRONOMER AT 
CALTECH FOR TOP SCIENCE JOB 

NASA officials have been hunting fruitlessly 
for a new space science chief since spring, 
when Wes Huntress announced he would 
leave the agency this fall after a 5-year stint 
in the job (Science, 27 February, p. 1293). 
But they are hoping they have found a suc- 
cessor in Charles Beichman, an infrared as- 
tronomer with the California Institute of 
Technology (Caltech) in Pasadena. 

Beichman directs a Caltech center that 
handles data from a number of NASA 
satellites carrying infrared instruments. 
He also has special- 
ized in the search 
for planets outside 
the solar system, a 
favorite topic of Ad- 
ministrator Daniel 
Coldin. NASA offi- 
cials and Beichman 
declined comment, 
but sources close t o  
the selection pro- 
cess say they hope 
t o  have him on 
board soon t o  run 
the $2-billion-a- 
year program. One 
person long familiar Artist's view of NASA's 1 
k i t h  ~eichman not- Galileo. 
ed that although he 
is not well known in the space science 
community, he is politically savvy. 

SCIENTISTS LOSE ROUND IN 
DATABASE PRIVACY FIGHT 

House and Senate lawmakers are headed 
for a fall showdown over controversial legis- 
lation that would extend t o  electronic col- 
lections of information the same legal pro- 
tections afforded creative works such as 
books and films. Some scientists say the 
measure will stifle data sharing and make it 
a crime t o  conduct research on everything 
from computer viruses to  database security. 

Last week, the House approved a bil l 
that would bring the United States into 
compliance with the World Intellectual 
Property Organization Internet copyright 
treaty, which aims t o  prevent theft  of 
electronic information (Science, 25 Octo- 
ber 1996, p. 494).The vote rebuffed sci- 
entists who say the measure would hin- 
der research. "No one even wanted t o  
discuss our concerns," says Purdue Uni- 
versity's Eugene Spafford, one of 50 com- 
puter scientists who signed a 1 August 
plea t o  House leaders for changes in the 
bill.The Senate wi l l  consider how t o  rec- 
oncile its markedly different version wi th  
the House bil l in September. 
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(see kmPh). it to conduct even when the transistor is and the U.S. Air Force recently unveiled a 
The key change comes in the base on tumedoff. search system tbat is bagging NEOs at an 

which transistors and other chipbased cir- Bijan Davari, IBMg had ofacivaaced lag- unprecedented clip. This week., Air Force 
cuitry sit. For tmsistors to switch on, they ic it took cum- and NASA scientists will convene to consid- 

yeamtoget erboostingtheAirForce's&stillfinther, 
10.00 I ~ I ~ I ~ I ~  zmmd dme poblearnr. TQ midm and other search efforts are also steaming % 
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5.00 in&& rmdecular just b ally making strides," says Tom Morgan, dis- ' 
SO1 P& a cipline scktist for planetary astnmomy at 

B NASA kpd q u m e r s  in Washington, D.C. 
2.50 ~ "OnecanaffordtobereasonaMyoptimistc 

e concbxide.TheIBMteamlhcn  thisw whole^." 
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silicon wdke, gearing a deftxt- ter at the S- A&q&sd *o . Obser- 
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Year B#hnology quaIitked misfiriog of fhe transis- tennine wh&er any endanger the planet, 

Back on tndc? IBM is count- t o = % s a y ~ m  s a y s ~ A n d f o ~ n a w , m o n t - k n ( ~ ~ ~  2 
ing on SO1 chips (right) to T h e ~ ~ i n  howmuchtechnologicalmtghttheAirForce 
&and Moore's taw. SO1 chips that achieve will ante ip-or hew long asteroids will re- 

35% gains in speed and main a high priority at NASA. 
efficiency without the Four years ago, as Comet Shoemaker- 

. must electrically "charge drawbacks of earlier Levy 9 blasted into Jupiter, the U.S. Con- *'' t b ~  silicon bneath SO1 devices. h m i  a- gres asked NASA to devise a 1O-year plan 
t h m . I n d d m i -  gues drat this will give to catalog 90% of all asteroids a kilometer 
-9Mabapa IBM about a 2-year across or larger that hare orbits agpmchg 
slab of c r y d i n e  silicon, lead in the race to Dack Earth's. led bv the late   lane taw sci- 
~sa-a&c-- 
process. But in the new chips, IEM eqp- 
neers embed an insulating layer just below 
the surface, leaving an ultrathin silicon film 
on top. This thin silicon layer allaws silicon- 
on-hdator (SOI) chips to charge up much 
more Quickly and &iciently. 

"I believe lI3M is nght on the money on 
thisone,"sqwDimitriAntonMis,anelec- 
txical mghea at the h4asswhm Mtute 
of TecMogy, who who that the high-end 
workstations that m widely U d  by scien- 
tistswillljkeiybea%rlybenefi&esofthe 
new chips. Butatherimhwtq dmemm say 
SO1 isn't d l  it's cracked up to be. Mark 
Bohr, an electrical engineer with Intel in 
Hillsboro, Oregon, says his e o m p y  has 
looked closely at the new technofogy and 
decided that it's not ready for prime time. 
SO1 is hardly new. The techlogy has 

beenarwndfor30yeamandisalleadyused 
inchipsfornicfieappWans,Suchastfiose 
aboard satellites, as' well as some types of 
imquter memory. But persistent problems 
haveStOOdintheway0fbPoader~.Eorone, 
thetopsiliconfibn~ftenendsupliddledwith 
p e r f i x m n c 6 1 ~  debts, because mat- 
ingtheundersingindatinglayer~s 
injectipgionsiatothe&~~dlatgmtspeeds, 
~ t h e t o p ~ S ~ c r y s t a l l i n e  
order. The insulating layer can also cause 
iramkbm on the chip to misfw. It eledrical- 

a s i t a l l ~ t h e ~ ~ i s t o r s t o o p  
erate at faster speeds. But not everyone 
agmxs "I thinkthat'soptimistic:'saysSiwn 
Wong, a Stanford University electrical en& 
neer. 'The bulk [silican] technow is wsy 
good'' and improving rapidly, says Wmg. 
DawimMtersthatIBMleadsin~ 
bulk silicon chips as well, and their 
c o n v i n c e d t h e m t h a t ~ i n t h e s e  
chqs w d d  soon begin leveling off. 

Bohr argues, however, that that the 
exha prooessing steps mean higher co62s, "a 
lot of companies have decided tbat [SOI] 
wil lneverbethewaytogo."~s;ays  
Antoniadis. "But it's possible that wbetn they 
see gigahertz processors taming dong on 
sOI,*will~topay~n 
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Asteroid Searchers 
Streak Ahead 
W~th comedrs and & m d s  memcing Eartb 
innmvie ~ t h e d t b i s s u m -  
mer,the-fieldof-poten- 
tial threats from nwr-Earth objects, or 
NEOs, is suddenly in the limelight. As it 
happens, it's also making unprecedented 
p r o g n m . ~ B b u d g e t f a r h u n t i n g ~  

entist Eugene ~ h o e k c e r  sai; that &h a 
goal would require a $4 million per year 
dprognan-<luadrupleNASA's asteroid 
survey budget at the time+s well as help 
&om Air Furce space-surveillance experts. 
Now both elements are f a h g  into place. 

In particular, Air Force--sponsored re- 
~atttaeMassachuseushsthteofTech- 
nology's Lincoln Laboratory in Lexington 
has yielded an ul' "' 

~ ~ C h a I g e  
coupled device (CCD), an ek tmk h@ng 
Chip~tQthoseiaVidaocaareraaThe 
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sPrrarW.---pot dan- 
g e r o c l s ~ w k h t h i s  l-nretertdexopeat 
the W i e  Sends Missile Range in New Mexico. 




