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The presentation shows progress in
diamond nueledion, elucidates diamond
nuclegion sites and dscusses the
structure of diamond crystallit es induced
on silicon surfaces using an ion keam
method. Broad ion beams were extraded
from methane/hydrogen/argon dasmain
a Kaufman ion source Diamond nuiclei
were induced onsili con surfaces by ion
bean bombardment. High-resolution
scanning eledron microscopic images of
samples exposed to ion keam doses on
the order of 10™ cm™? showed wneven,
granular morphdogy, with a typicd
grain size of abou 200 M. Raman
spedra indicaed graphitic structures
with absence of diamond ped&ks at 1330
cm™. The graphitic structures confined
‘nanodamond peaursor’ asidentified by
a smal pek a a Raman shift of
approximately 1100 cm™. The aoss
sediona high-resolution transmisson
microscopy (HRTEM) indicated
predominant an amorphows cabon
structure with small diamond crystallit es
elucidating the Raman spedra. The
diamond crystalites were  from
approximately 2 to 6 rm in dameter.
They were ather embedded in the
amorphous carbon matrix or attached to
different sites of the silicon substrate.
The aystalites grew randamly, partialy
epitaxialy or perfedly heteroepitaxially
with resped to the slicon surface
Heteroepitaxial growth o nuclel was
reveded on stepped areas of the sili con.
The diamond crystallit es were identified
by measuring the spaangs of the lattice
and the angle of the interseding lattice
planes with the referenceto the Si (111)
lattice in the same image. In addition to
the well-known cabon configurations,
cubic and hexagonal diamond,the aticle
presents the mnclusive evidence for the
diamond pdymorph designated 9R with
a periodicity of 9 layers and a
rhombohedral structure formation. The
sizes of the 9R diamonds were from 6 to

20 M. The 9R diamond crystals were
produwced by the described ion bkean
method. The aticle demonstrates the ion
bean cagpability for nanostructuring new
materials.
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