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3D Eigenmode result.rtp

Class Definition
Parameters

Replaces the script settings api

Functions (public)
dialogue() As Boolean

Displays the dialogue to set up the parameters

EvaluateProperty() As Double
Evaluates the property of the mode using the set 

parameters

Set/GetScriptSettings() As Double
Saves/Retrieves parameters to script settings 
for compatibility with result templates

clEigenModeResult.cls

Function Define() As Boolean
Displays the dialogue to set up the parameters

Function Evaluate0D() As Double
Evaluates the property of the mode using the set 

parameters

�����������
����

Voltage

Shunt Impedance

Q

R/Q

Frequency

3D EigenMode Result Class
clEigenModeResult.cls
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Theta Mode Number

Radial Mode Number Identify Mode
clIdentifyMode.cls
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•In an MBK the R/Q along a single line at the posit ion 
of a single beam doesn’t tell the full story.
•Its useful to be able to find the orientation of t he 
mode which gives the highest interaction with the 
beams. This can be represented as a “optimal factor ”
by which the voltage can be adjusted to allow the 
calculation of other properties.
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Optimal Factor

Optimal
clOptimalPosition.cls

Theta Mode Number Identify Mode
clIdentifyMode.cls

Voltage

Shunt Impedance

R/Q

Frequency 3D EigenMode
Result Class
clEigenModeResult.cls
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Q

R/Q

Frequency
3DEigenmode
Result Class
clEigenModeResult.cls

df/f

Monotron
clMonotron.cls

•Monotron oscillation is unwanted (in this case) se lf 
modulation of an electron beam as it passes through  a 
gap.
•I have converted a method to calculate the likely 
hood of monotron oscillation from a short FORTRAN 
program by J F David (Thales). In this method if df /f
becomes negative there is the risk of monotron 
oscillation.
•Unfortunately this method requires large nested lo ops 
and shows the limitations of the VBA scripting, 
running much slower than the equivalent FORTRAN or 
even MathCAD.
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Voltage

Shunt Impedance

Q

R/Q

Frequency 3D EigenMode
Result Class
clEigenModeResult.cls

Optimal Factor

Optimal
clOptimalPosition.cls

df/f

Monotron
clMonotron.cls
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Voltage

Shunt Impedance

Q

R/Q

Frequency 3D EigenMode
Result Class
clEigenModeResult.cls

"��������-.��	��$�������������$������
������������� �
�������������$�������
�������

���������
�������������$�������������������������� ������������� ������ �����$�����

Results Array Sweep
clSweep.cls
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The 3D eigenmode class lends itself to extending the word report class included 
with MWS.
CST provide an example wordreport.cls. A number of improvements to the basic 
MWS word report class.
•Ability to write any array to a table, in our case the eigenmode properties
•WriteResultPlot2DPlane (outputs a 2D plot of the E field, this requires views to 
be defined)

Public Sub WriteResultPlot2DPlane (plane As String , sDirection
As String )

Plot3DPlotsOn2DPlane (True)
Plot.RestoreView(sDirection)

VectorPlot2D.PlaneNormal (plane)
WriteCurrentPlot

Results Array Sweep
clSweep.cls

Report.doc Report
clReport.cls
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Simple parameter sweep
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•Perform a parameter 
sweep using 2 variables
•Interpolate and make a 
contour plot in MATLAB.

Problem : Not quite the 
trends you might 
expect. Lots of wasted 
time calculating points 
you don’t need with 
excessive mesh.

An improved method would quickly identify the 
frequency line you are interested using less 

simulations with fewer meshpoints.
Then simulate a selection of cavities with the 

correct frequency.
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data = "-0.000000008962807 0.000002005673142 

-0.000184449572768 0.008597201786473 -0.19531444209 1073 
0.736101206359183 60.300066579671672"

range = "15 50 40“
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y = polynomial(x, Split(data(i)," "))
StoreParameter ("dh", CStr(x))

StoreParameter ("r1", CStr(y))

RebuildForParametricChange
Solver.AKSStart
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variation of f
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Simulations at 1.3GHz
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Contact: c.lingwood@lancs.ac.uk


