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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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‘A LOW TEMPERATURE CRYSTAL MANIPULATOR FOR THE
|STUDY OF METAL SURFACES BY LEED

E. I. Koiak and Je M. Mbrabito, Jr.

: ;Inorganlc Materlals Research D1v1s10n, ‘Lawrence Radlatlon Laboratory,

Berkeley, California

A crystal manlpulator has been de81gned for the study of metal sur-v'

faces at low temperatures by low energy electron dlffraction (LEED). The -

.',outstandlng features of this partlcular desmgn are: the manipulator is

easily constructed by modifylng tne commercially avallable Varlan model

 the crystal can be rotated 360 degrees and translated_both horizontally
and verticelly; heated; and cooled to liquld nitrogen temperature.b Cem-'
' plete (56o°)'rotation makes other measurements in conjunction with LEED,_':V

" i.e., mass spectroscopy, ellipsometry, ete., and the ion bombardment of

the metal surface possible. In addition, the fluorescent screen in the
diffraction chamber isimcre than 856 visible, and this ellows for photo-
graphing of the diffraction features.v Such a manipulator is extremely use-
ful for the study of tne physical adsorption of gases and phase transitions
on metal surfaces at low temperatures. Lou temperature manipulatorsl’2 have
beenAused to study the surfaces of graphite and for the epitaxial_studies ofe
metallic filns on ionie crystals. However, single crystal metai surfaces
at len}temperatures have yet to be investigated by LEED. It is particulerly
advantagepus to study metals such as lead, tin and silver at low temperatures.
These metals have high Debye-Waller factors whicn greatly reduce the intensity
of the diffracted spots at higher temperatures;

The low‘temperature crystal manipulater is shown in Fig. 1. Stainless
steel tubing (.125 in. o.d. and .01l5 in. uall) is formed around the main y

# Model 954-5031. Varian Incorporated, Palo Alto, Calif.
. . I D 2
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support rod which 1s connected to an oxygen free copper block (.d7% in. %
.500 in, X 1.082 in.).vahe copper block should ve plated if there is‘any_f“
danger of copper diffusion into the metal single crystal'under investigation,' )

o~

The stainless steel tubing is rigidly mounted by silver brazing to‘the.crysfa;'
 manipulator flgnge and to two hollow support rods conhected to the copper
block (Fig. 2). Thirteen turns on thé innér coil and teh‘én the outer gi#es’r
excellent flexability and complete (360°) rotation.through the spring action:.
of the stainless steel coil. The liquid nitrogen which is.inﬁfoduced by o
pressure into the stainless stgel tubing via the inlet opening on the flange
coqlsvas it flows thfoﬁgﬁ a cavity in the copper bléck (Fig. 2), A self
pressurized liquid'ﬁitrogen level controller designed by J. Harvey of the
Lawrence Radiation Laboratory, Berkeiey is used to automatically stop the
flow of liquid nitrogen wheﬁ the temperature sensitiﬁe prpbe,of.this device
reaches liquid nitrogen temperature. This’probe is inéerted into the outlet |
on the flange. | |

The éingle crystal is held in mechanical contact.with the copper biock
by means of stainless steel’Washers and quickly éools by éonduction tb |
withiﬁ a few degrees of liquid nitrogen (77.5°K). The crystal's temperature
is measured by a chromel-alumel thermocouple attached tq the cogpér,blpék

and calibrated in liguid nitrogen. The erystal can also be heated by &

¥ . » (] ‘
small alumina enclosed tungsten resistance furnace (Fig. 2) to approximately "

N 4 )
500°C. Both the thermocouple and heating leads are electrically insulated &/
vy alumina beads. The heating element is placed within the copper block

Tor greater heat conduction and to raise the temperature of the crystal

above that ol liquid nitrogen when needed. .
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Fige. 1 Low temperature crystal manipulator.
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Fig. 2  Schematic of crystal holder.
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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.








