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LOW-FIELD DESORPTiON IMAGING OF 
~ROTEINS ~ 

J. A. Panitz ¢, Ivar Giaever~ 

tSandia Laboratories "~%, Albuquerque, 
New Mexico; ~General Electric Re- 
search and Development Center, 
Schenectady, New York 12301 

A novel low-field (< 1 V/R) desorption 
technique is described for imaging the 
contour of protein molecules placed on 
the apex of field-emitter tips. Image 
contrast relies on a distinct and meas- 
urable difference in the desorption 
field of a species of low ionization 
potential physisorbed on the molecule, 
and on the adjacent tip surface below 
80 K. Preliminary results are des- 
cribed, using benzene to image Bovine 
Serum Albumin (BSA) and Im~uno-Gam~a- 
Globulin (igG). Although the imaging 
procedure appears to be feasible, ex- 
treme difficulty in reproduceably plac- 
ing the proteins on the tip apex, in 
the desired concentration, has been en- 
countered. These difficulties together 
with future implications of the technique 
will also be discussed. 

~This article sponsored by the U. S. 
Department of Energy, Office of Basic 
Energy Sciences, under Contract 
AT(29-1) 789. 

J'IA U. S. Department of Energy Facility. 

SURFACE ADSORPTION 

SINGLE ATOM SELF DIFFUSION ON NICKEL ~ 

Raymond T. Tung¢, William R. Graham%% 

tDepartment of Physics, %%Department 
of Metallurgy and Materials Science, 
Laboratory for Research on the 
Structure of Matter, University of 
Pennsylvania, Philadelphia, Pennsyl- 
vania 19104 

Past FIM studies of surface diffusion 
have been limited to 5d and 4d transi- 
tion metal substrates. The importance 
of extending this powerful technique for 
the study of the atomic mechanisms of 
surface interactions to the 3d transi- 
tion series metals is clearly evident. 
In this paper we present the results 
from self diffusion studies on several 
of the low index planes of nickel. We 
also include some discussion of the 
specimen preparation techniques which 
are required to produce nickel surfaces 

of sufficient perfection for surface 
diffusion studies. 

eWork supported by NSF Grant DMR-75- 
23254 and by NSF-MRL Grant 76-00678. 

BINDING SITES AND BINDING STATES OF Sn 
ON W 

O. Nishikawa 

Department of Materials Science and 
Engineering, Graduate School of 
Science and Engineering, Tokyo Insti- 
tute of Technology, O-okayama, 
Meguro-ku, Tokyo 152 Japan 

The binding sites of tin atoms on a 
tungsten surface are studied by super- 
posing the image of a pseudomorphic 
tin layer upon the image of a substrate 
tungsten surface. Superposed micro- 
graphs indicate that the lateral loca- 
tions of the tin atoms correspond to 
the locations of unoccupied tungsten 
lattice sites above the surface. 

Variations in field emission current 
with increasing evaporation field are 
also studied for the (011), (IIi), 
(112) and (114) planes. Evaporation of 
adatoms can be noticed by a sharp in- 
crease or decrease in the emission cur- 
rent at the field strength corresponding 
to the binding state of the adatoms. 
The binding states of the tin atoms on 
these planes are discussed. 

FIELD ION MICROSCOPY OF GALLIUM ON 
TUNGSTEN e 

Robert J. Culbertson, T. Sakurai, 
T. T. Tsong 

Physics Department, Pennsylvania 
State University, University Park, 
Pennsylvania 16802 

The field evaporation of Ga from a 
W emitter was investigated using a mag- 
netic sector atom probe field ion micro- 
scope. A continuous supply of Ga was 
provided by adjusting both tip tempera- 
ture and electric field. The Ga coating 
of a W tip was achieved by dipping the 
tip in liquid Ga at 325 K in air. A 
clean W and cap was obtained by field- 
evaporating the tip at 78 K. By raising 
the temperature co 300 K Ga atoms dif- 
fused from the shank of the tip and 
field-evaporated from the tip apex at 
fields (2V/~) well below the evapora- 
tion field of W (5.7 V/R). The rate of 
Ga evaporation could be controlled over 
a wide range by varying either the 




