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only five types of effective aberrations are found for EMIS with an 

emission slit and four for EMIS with an emission orifice, including 

the usual second and third order aperture aberrations. Other image 

characteristics were also calculated, namely: location of images for 

masses different from the principal one, image curvature and image 

height. 

The program TRIO , kindly supplied by Prof. Matsuo, which 

calculates the trajectory characteristics of any ion optical system, 
(2) 

was further expanded to include the effective aberrations and other 

image characteristics for the case of EMIS, according to the equations 

developed in this work. 
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ION IMPLANTATION IN METALS 

G. D. Lempert and M. Kanter 

A variety of steel tools have been implanted with 45 keV nitrogen 

ions, in order to improve their wear properties. The isotope separator 

MEIRA is being exploited at the accelerator in these experiments. 

The preliminary results of the first industrial trials are encouraging. 

Examples of these results include: 

(i) Press tools, of AISI D2 steel, for forming parts of security 

locks. These press tools have a normal life of 20,000 operations. 

Following nitrogen implantation they have performed 50,000 operations 

with no significant signs of wear. These trials are continuing. 

(ii) High speed steel taps, used for cutting threads in martensitic 

s;tainless steel. According to the specifications of a certain user 

they normally produce about 35 threads. After nitrogen implantation 

under different conditions, results have shown an increase in effec

tive life of the taps up to a factor of 13. These tests are con

tinuing . 



- 221 -

The scope of these trial implantations is increasing in order 

that the industrial implications of this new technology may be assessed. 
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HOMOGENEOUS MAGNETIC FIELD IN A CYLINDRICAL SHELL^* 
M. Friedman, R. Avida, J. Brandstadter and G. Erez 

(2) 
A magnetically focused ribbon beam electron gun was developed. 

Ideally, a perfectly uniform magnetic field is needed to obtain a 

straight, constant density electron ribbon on a target by 180 magnetic 

focusing. Deviations cause a wavy nonuniform ribbon. The aim of this 

work was to establish and meet criteria that would minimize these 
(3-5) effects. Previous works expressed uniform fields in the form of 

a Taylor series, then nullified as many of the leading terms as possible. 

This procedure emphasizes the origin alone. 

As we are interested in the homogeneity of the magnetic field 

along the entire region of electron motion, our criterion was to 

minimize the RMS deviation of the field from a constant value through

out that volume. The magnetic field generated by four coils each of 

radii r ,r and end points R ,R ,R_,R, (see Fig. 1) on the axis of 

symmetry is given by 

B(z). = I 
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where z. = p.-z. 
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Garrett ' showed that the field can be described by 

B (R,0) = - | - y h ..R11? (cosS) (2) 
z i. n n-rJ. n n=0 

Both (1) and (2) are exact. 


