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Langmuir's equations

γ R( ) ln R( ):=  Equation 5.83 
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The differential equation for relativistic flow is (5.81)
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This equation is difficult to integrate numerically because of the singularity in the integrand close to R = 1 when U = 0.

However, for small values of U, R is close to unity, dU/dR is close to zero and the equation can be approximated by
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This approximation can be used to start the solution from a point a little way from the cathode to avoid a divide by zero error when U = 0

When the cathode lies inside the anode Let U0 10
6−

:= Rmax 5:= R2 1 1.2, Rmax..:=

U1 a( ) k2
32

81
a

3
⋅←

R1 1
1

2 k2⋅ 2⋅

4

3
⋅ U0

3

4
⋅









+←

D1 R U, ( )

U
1

k2

R
2

1

2 U
0

⋅









⋅

2 U
1

⋅

R
−













←

U

U0

2 k2⋅ 2 U0⋅⋅









←

U1 AdamsBDF U R1, Rmax, 100, D1, ( )←

U1return

:= U1R a( ) k2
32

81
a

3
⋅←

R1 1
1

2 k2⋅ 2⋅

4

3
⋅ U0

3

4
⋅









+←

D1R R U, ( )

U
1

k2

R
2

1 U
0

+

2 U
0

⋅ U
0( )

2
+











⋅

2 U
1

⋅

R
−















←

U

U0

2 k2⋅ 2 U0⋅⋅









←

U1R AdamsBDF U R1, Rmax, 100, D1R, ( )←

U1Rreturn

:=

(c) 2018 Richard G Carter



WS 5.3 Spherical diode.xmcd, p.4

The results are in matrices in which the first column is the independent variable, the second column is U and the third column its differential
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When the anode lies inside the cathode 
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