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Dimensions in millimetres

a 1:= r 0.05:=

d1 0.442:= d2 0.620:= d3 9.983:=

Electrode potentials

Vg 20 V⋅:= Vs 900 V⋅:= Va 6000 V⋅:=
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The working equations are
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Generate a matrix for a potential plot n 50:=

Vt_plot

x
i

n
a⋅←

y
j

n
a⋅←

V
j i, 

Vg x d1−( )
2

y
2

+



 r

2
≤ x d1−( )

2
a y−( )

2
+



 r

2
≤∨if

Vs x d1− d2−( )
2

y
2

+



 r

2
≤ x d1− d2−( )

2
a y−( )

2
+



 r

2
≤∨if

Vt x y, ( ) otherwise

←

j 0 n..∈for

i 0
d1 d2+ d3+

a









n⋅..∈for

Vreturn

:=

Calculate electron trajectories
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Set up the simultaneous first order differential equations for the electron motion
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Number of time steps and number of trajectories 
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The matrix Z contains the time in the first column then, in groups of four columns vx, x, vy and y for each trajectory.

(c) 2018 Richard G Carter



WS 6.3 Tetrode fields.xmcd, p.5

Unpack the solution matrix
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Calculate the cathode current density
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Calculation of mean cathode current density when there is island formation
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Note: The horizontal and vertical

scales of these figures are not

normally the same as each other.
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