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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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Transmission electron microscopy has proved the existence of interstitial
order in the tantalum-carbon system(1,2) and the structure has been suggested
to be tetragonal of composition Tag4C. Detection of interstitial order using
field ion microscopy is shown to be possible by observing the general mor-
phology of the interstitial atoms appearing as bright spots at the tip surface,
This is necessitated by the fact that photographic.recording of stable images
from interstitial solid solutions is difficult due to the inherent instability
of interstitials present at and in a thin shell of undetermined thickness
below the surface. However, interstitial ordering, if present, should be
detectable by the appearance of regularly spaced rings of carbon atoms when
both species (metal and interstitial) are continuously field evaporating.
Under such conditions, photographic recording is possible (fig. 1c) and devel-
opment of rings of bright spots denoting interstitial atoms can be seen as
against a random distribution of bright spots indicating disorder.

Field ion micrographs from tantalum containing 1.53 atomic percent carbon
‘(close to the ideal ordering composition 1.56 at. %) show the presence of
carbon atoms in the first, fifth and ninth rings of atoms around theé (111)
poles in figures la and 1b, taken under stable conditions, and as rings of
bright spots around the 110 poles (fig. lc) when pictured under field evapo-
rating conditions. . In all cases, there is a preferential appearance of a
ring of carbon atoms after every four rings of tantalum atoms.

In order to assist in the interpretation of the images, computed FIM imgges
were obtained using the program of Ranganathan et al.,(3) assuming the Tag4C
structure and c/a ratio of 1.08 with the carbon atoms occupying octahedral
intensities. The tip radius was taken to be 100 times a for which a shell
thickness P of 0.0736a has been predicted.(4) .The results shown in fig. 2
are for P values of 0.0736a and 0.1104a. C

Although there is not an obvious one-to-one correlation between observed and
computed images, the latter predicts rings of carbon atoms such as is observed,
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‘;Fig, la, b, c. Field ion micrographs la - 1.53 at. %C at 20°K taken during
field evaporation.

Fig. 2. Computer generated field ion imagés of Ta64
(a) 100 orientation P ='0.0736a o o

" (b) 100‘orlentatlon P = 0.1104a

C.

Notice carbon atoms (bright spots) in ripgs at 111, 110.
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Fig. 2a
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any .information,
apparatus, method, or process disclosed in this report" may not in-
fringe privately owned rights; or '

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any 1nformat10n apparatus, method, or
process disclosed in this report. :

As used in the above, "person acting on behalf of the Commission”’
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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