P

2 U
- 3

u

£C

be
T
ro-
nd.
or-
ck.
onl

for
ark

Tiny Magnets May FormBasts

For Computing

By JOHN MARKOFF

An international team of scientists
plans to announce today the discov-
ery of @ material that may anc day
Locame Lhe foundation of an entirely
pew approach o computing. making
passible machines hundreds of thou-
cands of limes as fast as today's
supercomputers.

The rescarchers, (rom the Xerox
Corporation, the University of par-
celona in Spain and the City College
of New York, plan to announce the
creation of a microscople magnet,
one molecule in size. derived (rom 2
special cambination of manganese,
oxygen, carbon and hydrogen.

A computer data storage syslem
based on such a magnel could alonc
pack data thousands or millions of
times morc densely than today’s
memory and storage systems.

“he behaviar of the material also
holds cut the more remarkable possl-
billty that the new molecule might
onc day become the basic building
block underlying an approach to
computing known as quantum com-
puting, which unlil now has been
discussed only in theoretical terms.

While today’'s digital computers
are based on systems composed of
[nillions of switches capable only of
being in “"on” and "ofl' states, scien-
lists have since the carly 1980's spec-
ulaled about a new kind of computing
bascd on a radically different kind of
physics derived from the world of
quantum mechanics.

Used to - describe lateractions in
the microscopic world of alomic
structures, quanium physics might
onc day help create a computer in
which a single aton switching be-
tween  many  diffcrent guanlem
states could shmultancously perform
dil{erent operations, thercby speed-
Ing up computations 10 a ‘hitherto
unthinkable scale.

Thne rescarch tcam said the new
material was a crystalline substance
that consists of clusterlike slruc-
tures of 12 mangancse and 12 oxygen
atoms surrounded Dby chemical
groups found in ordinary vinggar.
Using magneis the cize of these mol-
ccules, it might some day be possible
to store hundreds of gigabytes of
data in an arca ne larger than the
head af a pin, the icam said, A piga-
bytc is cqual Lo the amount ol infor:

mmation on 62,500 typed, double-

Breakthrough

spaced pages.

The rescarch team said uat the
new molecules had exhibited a physi-
cal phenomenon called quantum
magnelic hysicresis, in which ma-
Lerial can contain multiplc magaclic
gtatesat the same time. ‘That might
one day make it pessible (0 crealc a
tny device that would hotd multiple
bits of data simullancously, unlike
today's memory building Dblocks,
which can hold anly one bit at a time.
To be sure, the researchel's were
quick to point out that they had not
actually figured out how 10 rcad or
wrile information from the tiny new
molecules yet. :

e haven't made working memo-
ry devices yer” said Ronald F. Ziolo,
a chemist with Xerox's Wilson Cen-
ter for Research and Technology,

Molecule-sized

switches may be able
to hold several bits of
data at once.

based in Webster, N.Y. ""And no onc
has yet figured out how this might be
done.” )

He said that scientists had consid-
ered the possibility of using light as a
device for reading and writing infor-
mation from the small molecules.
The rescarch team was formed
about two ycars ago after rescarch-
ors [rom Xerox and theé University of
Barcelena presented papers ata Eu-
ropcan conference on quantum ma-
erials sponsored by NATO.

The brute speed of a machine
based on quantum principles could
be used 1o solve many complex com-
puting problems. but might also
raisc new ones, For example, it could
undercut things like today's data-
scrambling technology. which is
based on the fact that conventional
computers require many years 1o
[actor very large numbcers that arc
the producls of pairs of large prime
aumbers. A guantum compuler
might be able to do the factoring in 2
reasonable period of time, thereby
putting a-powerful tool fn the hands
ol thieves. s
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