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IBM Researchers Store Data on World’s Smallest Magnet -- a Single Atom
Scientists use IBM-invented, Nobel prize-winning microscope to demonstrate technology that could in
the future store all songs on iTunes library on the area of a credit card

ARMONK, N.Y. - 08 Mar 2017:IBM (NYSE: IBM) today announced it has created theworld’s smallest magnet using a single
atom — and stored one bit of data on it. Currently, hard disk drives use about 100,000 atoms to store a single bit. The ability to
read and write one bit on one atom creates new possibilities for developing significantly smaller and denser storage devices,
that could someday, for example, enable storing the entire iTunes library of 35 million songs on a device the size of a credit
card.

Today’s breakthrough builds on 35 years of nanotechnology history at IBM, including the invention of theNobel prize-winning

scanning tunneling microscope. Earlier this week, IBM announced it will be building the world’s first commercial quantum

computers for business and science. Future scanning tunneling microscope studies will investigate the potential of performing

quantum information processing using individual magnetic atoms.

“Magnetic bits lie at the heart of hard-disk drives, tape and next-generation magnetic memory,” saidChristopher Lutz, lead
nanoscience researcher at IBM Research — Aimaden in San Jose, California. “We conducted this research to understand what
happens when you shrink technology down to the most fundamental extreme -- the atomic scale.”

By starting at the smallest unit of common matter, the atom, scientistsdemonstrated the reading and writing of a bit of
information to the atom by using electrical current. They showed that two magnetic atoms could be written and read
independently even when they were separated by just one nanometer — a distance that is only a millionth the width of a pin
head. This tight spacing could eventually yield magnetic storage that is 1,000 times denser than today’s hard disk drives and
solid state memory chips. Future applications of nanostructures built with control over the position of every atom could allow
people and businesses to store 1,000 times more information in the same space, someday making data centers, computers and
personal devices radically smaller and more powerful.

The study was published today in the peer-reviewed journal,Nature.

The IBM scientists used a scanning tunneling microscope (STM), an IBM invention that won the 1986 Nobel Prize for Physics,
to build and measure isolated single-atom bits using the holmium atoms. The custom microscope operates in extreme vacuum
conditions to eliminate interference by air molecules and other contamination. The microscope also uses liquid helium for
cooling that allows the atoms to retain their magnetic orientations long enough to be written and read reliably.

For more information about IBM Research, visitwww.ibm.com/research.

About IBM Research

For more than seven decades, IBM Research has defined the future of information technology with more than 3,000
researchers in 12 labs located across six continents. Scientists from IBM Research have produced six Nobel Laureates, 10
U.S. National Medals of Technology, five U.S. National Medals of Science, six Turing Awards, 19 inductees in the National
Academy of Sciences and 20 inductees into the U.S. National Inventors Hall of Fame. For more information about IBM

Research, visit www.ibm.com/research.
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