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A study on the direct transformation to amorphous diamond by piling up
non-equilibrium processes

Keisuke, Niwase
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We have so far been discovered the transformation from neutron-irradiated
highly oriented pyrolytic graphite (HOPG) to amorphous diamond. Here, we have investigated the
change of the neutron-irradiated HOPG under high pressure in high temperature (HPHT) condition. At
2300 /15GPa, we observed transformation to a polycrystalline diamond. At 1500 /15GP, we observed
the formation of compressed graphite. The structural changes are considered to originate in some
effect of neutron irradiation-induced defects.



o

@
10nm
[1]
®3) 2009
HOPG
[2]
)
[3]
2300
1500
(€)) 1.4 x 10%* n/m
HOPG
¢ HOPG
15GPa
2300 1500 20
€Y}
15GPa

1500 2300

1500 /15GPa
2300 /15GPa

2300

HOPG

1500

2B00°C 15GPa

V500°C /156

Intengity (min)

nmgdron-iradiated HOPG

L] lbl'.\!l :nl'.l: 10‘# |Im|
Raman shift (em ")
1500 /15GPa

2300 /15GPa

1500 /15GPa

1500 /15GPa

1500 /15GPa
X XRD
HOPG
HOPG,RT/23GPa
G002



23GPa

1500 /15GPa

6002

15GPa T

RT/230Pa

Inbenaity (arb. units)

0003 T O 002

reutran—irrasdated HOPG

.
zZz

I E original HOPG
mn L L] B!ID . §00
28 (deg)
1500 /15GPa
XRD HOPG

HOPG,RT/23GPa  XRD

1500 /15GPa

1500 /15GPa

[1] T. Irifune, A. Kurio, S. Sakamoto, T. Inoue, H.
Sumiya, Ultrahard polycrystalline diamond from
graphite, Nature, 421 (2003) 599-600.

[2] K. Niwase, K. G. Nakamura, M. Yokoo, K.
Kondo, and T. Iwata, Phys. Rev. Lett. 102 (2009)
116803.

[3] Y. JWang, J. E. Panzik, B. Kiefer and K. K.
M. Lee, Sci. Rep. 2 (2012) 520.

Keisuke Niwase, Mititaka Terasawa,
Shin-ichi Honda, Masahito Niibe, Tomohiko
Hisakuni, Tadao Iwata, Yuji Higo, Takeshi
Hirai, Toru Shinmei, Hiroaki Ohfuji, and
Tetsuo Irifune, “Quenchable compressed
graphite synthesized from neutron-irradiated
highly oriented pyrolytic graphite in high
pressure treatment at 1500 °C”, Journal of
Applied Physics, , Vol. 123, 2018,
pp- 161577-1-5

Mititaka  Terasawa, Shin-ichi Honda,
Keisuke Niwase, Masahito Niibe, Tomohiko
Hisakuni, Tadao Iwata, Yuji Higo, Toru
Shinmei, Hiroaki Ohfuji, Tetsuo Irifune,
“Nano-polycrystalline diamond synthesized
from neutron-irradiated highly oriented
pyrolytic graphite (HOPG), Diamond and

Related Materials”, ,Vol. 82 2018,
pp. 132-136
Ceo
20180323
" 20170924

M. Terasawa, S. Honda , K. Niwase, T.
Hisakuni, M. Niibe, Y. Higo, H. Izumi,

E. Taguchi, T. Iwata ”"Nano-
polycrystalline diamond synthesized
from neutron-irradiated highly

oriented pyrolytic graphite
DIAM-2016 20170905

K. Niwase, K.G. Nakamura, T.Iwata
“  Transformation to amorphous
diamond from neutron-irradiated
graphite and Ceo fullerenes by
shock-compression and local
fluctuations in the defective
structures” 20170801 ICDS-29

201705631

K.Niwase, K.G.Nakamura, T.Iwata,
“Fluctuations in the transformation to



o

@

®

amorphous diamond from neutron-
irradiated graphite and Ceo fullerenes
under shock-compression”, APS-2017
March Meeting (20170316)

Ernest Morial Convention Center

K.Niwase, K.G. Nakamura, T. Iwata,
“Transformation from neutron-
irradiated graphite to amorphous
diamond by  shock-compression”,
Symposium on Surface Science &
Nanotechnology -25th Anniversary of
SSSJ Kansai- (SSSN-Kansai),
(20170125)

K. Niwase, K.G. Nakamura, T.Iwata
“Local fluctuation of transformation to
amorphous diamond from irradiated
graphite and Ceo fullerenes under
shock-compression”, 27th International
Conference on Diamond and Carbon
Materials 2016 (20160806) THE COLUM

K.Niwase, “Amorphous diamond
transformed from neutron-irradiated
graphite by shock-compression”, the
2nd Annual World Congress of Smart
Materials-2016, (20160306)  Grand
Copthorne Waterfront Hotel,

NIWASE, Keisuke

HONDA, Shin-ichi

Ohfuji, Hiroaki



