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curvatures of field and emission plate was calculated and confirmed experi

mentally. The effect is also slightly affected by the magnetic field 

intensity. 

c) Distortions due to imperceptible defects in the machining of the slit may 

occur at any position but more frequently at the slit edges. They are 

eliminated by appropriate mechanical finish. 

d) Typical horns, probably due to an inadequate shape of the arc plasma 

boundary,! are very prominent for a convergent beam and may be significant 

for a divergent beam if the "Pierce angle" at the slit edges is incorrect. 

Although the correct Pierce shape was found empirically for a definite set 

of conditions, more work is needed to define this shape for the whole range 

of conditions to be met in our separator. 

i. Fig. 7 

Essential types of non-uniformity in the 
beam intensity distribution along the 
slit direction. The abscissa is the co
ordinate parallel to the slit length; 

the ordinate is the probe current 
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Fig. 8 

Some geometrical configurations in the 
ion source leading to non-uniformities 

in the beam intensity emitted 
along the slit 
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6. ROTATING VARIABLE LEAK VALVE (I. Chavet and M. Yurman) 

A new type of variable leak valve v,:
1,/ was developed to control the flow of 

gas into the ion source of MEIRA. The valve consists essentially of a rotating 

member which introduces;well-defined doses of gas at a predetermined rate into 
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the evacuated enclosure (Fig- 9)- The inflow rate depends on the geometry of 

the valve and is linearly proportional to the rotation speed. Thus, the inflow 

rate may be easily and continuously controlled by adjusting the speed of the 

motor. The main advantages of the new valve are that it is reliable and con

venient to operate, even by remote control, and its response is proportional 

to an electric signal (Fig. 10). The valve is parti-cularly suitable for appli

cations where the inflow rate must be automatically controlled by some feed

back system. Its main drawback, is the pulsed shape of its output. This can 

be corrected by the insertion of a simple filter which, however, results in a 

reduction in the speed of response. Also, the ratio of the limits of the 

flowrate range, for a given valve geometry is approximately 1:10, but the 

range can be modified by replacing a single component of the valve. Units of 
3 - 1 3 - 1 

various ranges covering rates from 1 mm. s to 1 cm s have been built 

and mounted on the ion sources of the MEIRA isotope separator with very satis

factory results. 

Fig. 9 

Illustration of the principle of the 
variable leak valve 
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I Fig. 10 

Linear relation between flow rate 
. ; and rotor voltage 
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