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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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. OBSERVATIONS OF TWO-LEAVED SPIRALS IN RUTHENIUM

S. Ranganathan
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ABSTRACT

EEPC Dlslocatlons in a field-ion spec1men under spec1f1ed conditions

e W T el il .

give rlse to a spiral contrast_ln'fleld 1on-m1erographs.' The nature

DTk A S

of the.epirals can be used te'éraw infbrmation concerning the Burgers

t. .7+ wvector Oof the dislocation. Such an analysis is applied here to the

icase of‘the two~leaved spirals from heﬁagonal.close packed structures.

In a recent paper, Melmed and Klein (1966) have presented the first
v field-ion'micrographs-from rutheniumg establishing that this h.c.p. metal
o along w1th rhenlum,ls amenable for fleld—lon microscopic observations at

L T7°K. A number of splral structures have been observed in some- of these

mlcrographs and they are analyzed here follow1ng a method due to

t

‘Ranganathan (1966).

The contrast for the case 'of a dislocation running at an angle to a

" plane, i.e., fi + & # O where 7 is the direction.of the dislocation and g
., i . . -

47 ig the direction normal to the plane is con31dered. b is the Burgers

l;vectornof the dlslocatlon, Then the dot product g < b determlnes the

- S nature of contrast (Ranganathan, 1966) If g o b O, the dlslooatlon
. ie'effectively invisible.  The net plane rings then remain closed and the

P . .. displacements are .confined to a plane. = In close packed planes where good
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“resolution is available only near the edges, such displacements may be

: D . .,i

+

ifdifficult to discern. If g « b = N, an integer, the net plane rings do
:5not close on themselvés but form a continuous spiral.‘ The spirél is due.
"ito the component of the Burgers vectqf normal to the pléne. When N = 1,'
La simple spiral arises.‘ If N=2, aitwo-leéved spirai will occur and so

.- on. The nature of the spiral allows the yertical component of the Burgers

vector to be determined. Further characterization can be done only in

“cases where the direction of the dislocation line is such that it inter~

sects different crystal planes on field evaporation.

In the cubic system the dot product for the plane (hk{) and the Burgers

"vector [uww] is given by g * b = hu + kv + fw = N. This formula can be

' extended to the hexagonal case. For g = [iki2] and b = [HKIL],s

g *b =hH + kK + il + L

In the hexagonal close packed structure this will not necessarily be

:equal to the number of leaves in the spiral. In the hcp metals there are
ttwo clas§es of atomsQ' Therefore theré are two possible surfaces (J. F.
‘Nicholas, 1965) whenever 2h + Mk +'34 is not a multiple of 6. For these
‘iplanes and berfect dislocations the dotfprodhct must be multiplied by 2.
_Itﬂfbllows that for a perfect dislocation intersecting such piahes; only

"Eevennleaved spirals are possible (i. e., 2,L4,6, leaved).

Figure 1 shows a two—leaved splral occurring on (10I0) in ruthenlum.

'..This is caused by a dislocation forming part of a low angle boundary. on

- field evaporation the intersection of the boundary moved and the dislocation

{

- was seen to intersect (10I2) where again a two-leaved spiral was observed.

This fact can be used to rule out a number of possible Burgers vectors.

From the information given below in tabular form, it can be seen that

1lp=s 1l oo

}3(2110], 3{1120], 3[11231 and, —[2115] are possible Burgeru vectors.
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¥ Nature and Expectancy of Spiral in h.c.p.
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Figure Caption:

' Fig. 1. wa-ieaved spiral structure on central (101C) plane of
Ruthenium. Helium field-ion micrograph at 77°K and 10.6 XV.
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Fig, 1
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, 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 information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report

~may not infringe privately owned rights; or ‘

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, 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 Com-
mission, or employee of such contractor, to the extent that

“such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment, with such contractor.








