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TRANSFORMATION OF GRAPHITE INTO

HMEXAGONAL

A new study by Washington State Uni-
versity (WSU) researchers using the U.S.
Department of Energy’s Advanced Photon
Source (APS) answers longstanding ques-
tions about the formation of a rare type of
diamond formed during major meteorite
strikes. The discovery could help planetary
scientists use the presence of hexagonal
diamond at meteorite craters to estimate
the severity of impacts.

Hexagonal diamond or lonsdaleite is
harder than the type of diamond used Iin
an engagement ring and is thought to be
naturally made when large, graphite-bear-
Ing meteorites slam into Earth. Scientists
have puzzled over the exact pressure and
other conditions needed to make hexago-
nal diamond since its discovery in an Ari-
zona meteorite fragment half a century
ago.

The team of WSU researchers has for
the first time observed and recorded the
creation of hexagonal diamond in highly
oriented pyrolytic graphite under shock
compression, revealing crucial details
about how it is formed. The research was
carried out at the WSU-led Dynamic Com-
pression Sector (35) of the APS. The DCS
Is a first-of-its-kind experimental facility
that links different shock wave compres-
sion capabillities to synchrotron x-rays. The
WSU team was able to take x-ray snap-
shots of the transformation of graphite to
hexagonal diamond in real-time.

The researchers found that the crys-
talline structure of a highly oriented form of
graphite transforms to the uncommon
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To obtain their
results, the re-
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searchers shot a shock
lithium fluoride Im- hexagonal front
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pactor at 11,000
mph into a 2 mm
thick graphite disk.
They then used
pulsed, high-bright-
ness synchrotron x-
rays from the APS
and in situ x-ray dif-
fraction to take
snapshots every 150
billionths of a second, while the shock-
wave from the impact compressed the
graphite sample. Their work unambigu-
ously demonstrated that the graphite sam-
ple transformed into the hexagonal form of
diamond before being obliterated into dust.
The next step in the research will be
to investigate under what conditions pure
hexagonal diamond can be recovered after
shock compression.
See: Stefan J. Turneaure, Surinder M.
Sharma, Travis J. Volz, J. M. Winey, Yo-
gendra M. Gupta®, “Transformation of
shock-compressed graphite to hexagonal
diamond in nanoseconds,” Sci. Adv. 3
eaao3561 (27 October 2017).
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Experimental configuration and results.
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CALL FOR APS GENERAL-USER PROPOSALS

The Advanced Photon Source is open to experimenters who can benefit from the facility’s high-brightness hard x-ray beams.
General-user proposals for heam time during Run 2018-2 are due by Friday, March 2, 2018.

Information on access to beam time at the APS is at http://www.aps.anl.gov/Users/apply_for_beamtime.html or contact Dr. Dennis Mills, DMM@aps.anl.gov, 630/252-5680.

Argonne National Laboratory is a U.S. Department of Energy (DOE) laboratory managed by UChicago Argonne, LLC

The Advanced Photon Source is a U.S. DOE Office of Science User Facility operated for the DOE Office of Science by Argonne National Laboratory under Contract No. DE-AC02-06CH 11357
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