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When an electron is accelerated from rest through a potential difference V0 (in kV) its velocity can be computed either using the full relativistic

formula or using an approximation which is valid at low voltages.
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Computation of the parameters of an electron beam

Define the anode voltage and current and calculate the perveance, DC beam power and electron velocity
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Define the tunnel and mean beam radii

a 5 mm⋅:= b 3 mm⋅:=

Calculate the beam voltage and velocity allowing for space-charge potential depression and relativity
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Calculate the plasma frequency and the Brillouin field
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Solenoid focusing

Specify the ratio of the solenoid field to the Brillouin field and calculate the focusing field

mB 2:= B0 mB BB⋅:= B0 0.094 T=

Calculate the cathode flux

Kc 1
1

mB
2

−:=
 Equation 7.57

Φk Kc π⋅ b
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⋅ B0⋅:=  Equation 7.51 Φk 2.3 10
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× Wb=

The flux density required at the cathode is then calculated using the radius of the cathode.
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P.P.M. focusing

Specify the p.p.m. ripple and calculate the p.p.m. period and the peak magnetic field 

δr 0.1:= Bpk 2 B0⋅:= Bpk 0.133 T=

Calculate the value of the parameters in terms of the mean radius for the same stiffness
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