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Simulation of a Pill-Bex Cavity with CST

WHY CST?

CST Studio Suite is a software used for the study of electromagnetic fields. It
comprises tools for the design and optimization of accelerator devices
operating in a wide range of frequencies, from static to optical. Analysis may
also include thermal and mechanical effects, as well as circuit simulations.

WHAT ARE WE GOING TO DO?

In this tutorial we are going to show, step by step, how to use CST in order to
design a pill-box cavity and analyse its electromagnetic field. Particularly we
will focus on the resonant modes of the cavity.
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SOME REMARKS BEFORE STARTING: WHAT’S A PILL-BOX CAVITY?

A resonant cavity or radio frequency (RF) cavity is
a special type of resonator, consisting of a closed
metal structure that confines electromagnetic
fields inside it, storing their energy. They are used
to accelerate the particle beam. The structure is
either hollow or filled with dielectric material. The
electromagnetic waves bounce back and forth
between the walls of the cavity. At the cavity's
resonant frequencies they reinforce themselves
forming standing waves fields.

A pill-box cavity is a a particular kind of resonant
cavity with cylindrical shape.
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SOME REMARKS BEFORE STARTING: WHAT’S A PILL-BOX CAVITY?

In order to accelerate the particles that pass
throughout the cavity, particular kind of resonant
modes are used: the so-called transverse magnetic
(TM). They have the electric field component
directed along the axis of the cylinder, and take
place when the cavity is excited with particular
frequencies:
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e cisthe speed of light
* n,m,l are the mode numbers. They are integers that define a
given TM mode (the most used is n=0, m=1, |=0)

* p.misthe m-th zero of the Bessel’s function of n-th order
* rl are the geometrical dimensions of the cavity
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READY TO GO!

Open CST studio suite and select “Create a new Project”
BAIhEdad 9 &< CST STUDIO SUITE - g

-0
ﬂ Save

[ save As

Recent Files

Create a new project

.‘_'_'J Save All Create a new project with settings tailored to your application area. These settings will be Restore last session
stored as a project template, which can be later used to create another project. 1 Project(s)
[ Open Create
. Project
1 Close
. E Pill_Box_Cavity_JUAS.cst .
=
Project P rOJeC C:\Users\Lorenzo\Desktop Pill_Box_Cavity_JUAS.cst

¥

New and Recent Waveguide & Cavity Filter_4.cfg Cavity_Tutorial.cst =
C:\Users\Lorenzo\Desktop\Cavity_Tutorial . cst

MW & RF & OPTICAL, Eigenmode

Print
"‘i Waveguide & Cavity Filter_3.cfg .
=
Help MW & RF & OPTICAL, Eigenmode
&1 Manage Projects Na Waveguide & Cavity Filter_2.cfg .
-
i MW & RF & OPTICAL, Eigenmode
Options
; Wi ide & Cavity Filter_1.cf
ﬁ License aveguide vity Filter_1.cfg o
E MW & RF & OPTICAL, Eigenmode
Exit

Waveguide & Cavity Filter.cfg
MW & RF & OPTICAL, Eigenmode

EJ
¥

Eigenmode.cfg
CHARGED PARTICLE DYNAMICS, Eigenmode

EJ
¥

Modules
= : Ld“
M [ .
E = i & oo
—
& ))E - Wir
ST ST CST CST CST CST ST Antenna
MICROWAVE EM PARTICLE  MPHYSICS DESIGN PCB CABLE Magus

STUDIO STUDIO STUDIO STUDIO STUDIO STUDIO STUDIO
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READY TO GO!

Thus let’s select MW & RF & Optical -> Circuit & Components -> Waveguides & Cavity
Filters

CST STUDIO SUITE

Create a new template

Choose an application area and then select one of the workflows:

Antennas

Radar Cross Section CST STUDIO SUITE
i i Create a new template
Biomedical, Exposure, SAR
W & RF & OPTICAL | Circuit & Components
Optical Applications
N
o Waveguide & Cavity gnar Filters Waveguide Couplers & Planar Couplers &
Periodic Structures Filters Dividers Dividers
EMc 7/ EMI
e Coaxial (TEM) Multipin - shielded Multipin - unshielded Packages
Connectors Connectors Connectors

< Back : Next > : !
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READY TO GO!

Then we select “Eigenmode”. After that we chose the working dimensional units (cm, GHz,
s, Kelvin) and name the file as: Pill_Box_Modes

13 CST STUDIO SUITE 5|

CST STUDIO SUITE

Create a new template Create a new template

MW & RF & OPTICAL | Circuit & Components | Waveguide & Cavity Filters | Solvers | Units | Summary MW & RF & OPTICAL Waveguide & Cavity Filters | Solvers | Units | Summary

The recommended solvers for the selected workflow are: Please sg the units:

~ - Dimeng cm
W Frequency Domain (Fast Reduced Order)
fast frequency sweep
GHz
/

5

quick analysis, without losses

- ~
{ » Frequency Domain (Fast Reduced Order - Hex.)

Kelvin
L ———

Eo Eigenmode I

to study input or inter-resonator coupling

v

A

genera! most robust

|3} CST STUDIO SUITE

Create a new template prapaccs: =

< Back ‘ Next > Can¢

MW & RF & OPTICAL | Circuit & Components | Waveguide & Cavity FiltersglSoh

Please review your choice ang

Template Name: Pill_Box_Modes

ﬁ - Dimensions: cm
- Frequency: GHz
Eigenmode - Time: s

- Temperature: Kelvin
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READY TO GO!

You should now see a screen like this one.

W Modeling Simulation Post Processing View & 0'
Fi X Delete D @ ﬁ @ il Optimizer n {% E i calcuator Ig
] 53 Copy T 7 Par. Sweep

I@Parametelsv
Paste Units Problem Setup Start Mesh Global Properties Histol

. i y . Macros
% Copy View ~ Type  Solver Simulation ¢ Logfile - View  Properties List Parametric Update
Clipboard Settings

Simulation Mesh Edit Macros

a Lumped Elements
[ Plane Wave
[ Farfield Sources
[ Field Sources
[ Ports

a Excitation Signals
[ Field Monitors
[ Vottage and Cument Monitors
a Probes

G Mesh Control
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Parameter List I Result Navigator
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MODELLING

Navigation Tree

Type  Solver Simulation Logfile

Pill_Box_Modes - CST STUDIO SUITE

lete ) 7% Ew \7';, wl Optimizer ﬁ: = @ calculator @
: EED et o=f I7 Par. Sweep . i [ Parameters~

Units P Mest Globa Properties H Macros
y View ~ iew Properties aramet

1
3 P

istory

List Parametric Update

ssssssssssssssss

Parameter List

A (@@ @ [ 5 - Raster=1000 PEC | Tetrahedrons | cm GHz 5 K

Let’s now introduce the
geometrical dimension of the
Pill Box as parameters. This will
allow to modify the entire
model in future. It is possible
to enter the parameter name,
its expression (it could be a
value, according to the
dimensional units previously
selected, or a combination of
other parameters), its
description and its type.

w

T Mame

- -

Expressicn

30
3

Value

Description Type
Pill Box Radious Length
Pill Box Lenght Length

Parameter List

Result Mavigator
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MODELLING

Now let’s click on Modelling item on the top menu

----- : - O X
Pill_Box_Modes - CST STUDIO SUITE -
i ion Post Processing View 2] e'
+ B Bend Tools~ Pick Points ~ =1, Caleulator W_v @ Transform WCS |
g ) cescs: % SO W 5 V g 2 @ . & :
ﬂ Material Library~ @ Modify Locally - [3 Pick Lists~ IET Parameters— i E’_‘ Align WCS -
Import/Export - ‘v N ‘Iv Transform Align Elend Boolean Curves LUF ve Picks Properties History Local =
@ New/Edit~ ﬂ Shape Toaols~ Q Clear Picks List  |= Parametric Update wes [ Fie WCS Sectional
Tools Curves Picks Edit WCS View

Exchange Materials Shapes

Navigation Tree X [W\
Then let’s select the Cylinder

FIhcdaa9 -~

Pill_Box_Modes - C5T 51

Home Modeling Simulation Post Processing View

2l S () G=B D W 3T, VP

i Material Library=

Import/Export | | Transform Align Elend Boolean _ Curves Curve
@ New/Edit~ (ll Shape Tools~ Tools
Exchange Materials Shapes Tools Curves

Mavigation Tree x [ B Fil Modes™® \
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MODELLING
Press esc. You should see the following window.

Mame:
[ZER |
Orientaton  (Jx (Y @z

Preview

Outer radius: Inner radius:
0 | |00 |
Yeenter:

MName:
Component: Pill_Box
| componentl

Material:

Orientaton ()% (Y @3z

Inner radius:

|Vacum
0.0
Ycenter:
D | Schematic
. . Segments:
e ———————
Fill the Windows as shown D
and press OK Component:

componentl
Material:

Vacuum




lation of a Pill-Beox Cavity with CST

MODELLING
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Geometry is done!
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ANALYSIS
Let’s move to the electromagnetic field simulations.
Click on “Simulations” on the top menu

File Home Modeling

Post Processing View

Waveguide Lumped Field Setup Picks _
@ Boundaries Port Element Import Solver (% Loagfile - () Clear Picks
Settings Sources and Loads Solver Picks
Mavigation Tree x ’( E Pill Box Modes™ @ \

| o.E8 Camnanerte

F ﬁ \ ? El 2 Optimizer | 84 & Pick Points ~
=] Background ! ! [7 Par. Sweep [ Pick Lists~

B @& & =

Mesh Global Intersection Electrical
View Properties Check Connections
Mesh Check

Then select “Frequency”. It will appear a window to set the frequency range where you
would like to study the field. We consider frequencies it between 0 and 2 GHz

Frequency Range Settings

Frnin: oK
0.0|
Cancel
Frnax:

2 Help
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ANALYSIS
Still from the “Simulation” bar click on Settings -> Boundaries in order to set the boundary
conditions
Home Modeling Post Processing View
@ Frequency El <l Optimizer @ @ A Pick Points ~ E S sl e
Background [7 Par. Sweep [ Pick Lists~ * il
- Waveguide Lumped Field Setup ) Picks ) Mesh Global Intersection Electrical
Port Element Import | Solver ¢& Logfile - (d Clear Picks View Properties Check Connections
settings Sources and Loads Solver Picks kesh Check
Mavigation Tree X [ Epi" Box Modes*@\
| I:I-.-IEH Camninnanta

Particularly, in order to find the TM modes let’s impose the condition of zero tangential
electric field at the wall, as shown below:

Boundary Conditions Boundary Conditions E
Boundaries | Symmetry Planes Boundaries | Symmetry Planes

[ &pply in all directions Apply in all directions

Xmin: | lectric (Et = 0) v| Xmax: |electric (Bt = 0) v Type: v| st electric (B = 0)

Ymin: | electric (Bt = 0) w| Ymax |electric (Bt = 0) v Ymir: electic (Bt = 0) Ymas  electic (Bt = 0)

ﬁ
Zmin: | electric (Bt = 0) w | Zmax: | electic (Bt = 0) W Zmir: | electric (B = 0) Zmax: | electic (B = 0)
Cond.: | 1000 3/m Open Boundary... Cond.: | 1000 S Open Boundary...

Cancel Help Cancel Help
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ANALYSIS
Now we are ready, from the “Simulation” bar click on "Setup Solver”

Home Modeling Simulation
@ Frequency | g \ ?
Background L = -

L

.

o A Pick Points ~ | . '“C’ ‘ @) | I
3 Pick Lists~ L “ﬁ v [ By

) Waveguide Lumped Field Picks ) Mesh Global Intersection Electrical
(1) Boundaries Port Element Import Q) Clear Picks View Properties Check Connections
Settings Sources and Loads Picks Mesh Check
Navigation Tree X [ E Pill_Box_Modes= [ \
| =.Fd Famnanants : Eigenmode Solver Parameters n-
Solver settings .
Mesh type: Tetrahedral W ‘
Method: D Apply ‘
’ .
Let’s modify the number of modes from one Modes: —
o . Choose nui -
to five and click on Start automaticaly 0.0 SN par. Sweep... |
(®) Frequendies above 0.0 o
Acceleration... ‘
[ store all result data in cache
Spedials. .. ‘
Q-factor calculation Simplify Model... ‘
[ calculate external Q-factor
Help ‘

Consider losses in postprocessing only

Adaptive mesh refinement

Refine tetrahedral mesh Properties...

Sensitivity analysis

[Juse sensitivity analysis Properties. ..




Simulation of a Pill-Bex Cavity with CST

ANALYSIS
The results are on the navigation tree.

Clicking on the “2D/3D Results” folder we can see the E-field (e), the B-field(h) and some
other features for every computed mode. Below the E-field of the mode 1 is reported.

Home Modeling Simulation Post Processing View ‘ 20/3D Plot |

:I,Z"' Update Results @) ﬁ MNormal: | X ;1‘ % Clamp to Range
ﬂ ~ iti + Min: |0

Mumber of Objects R Animate Fields Position: |0
rt Reset

Properties 3D Fields Cutting Sma
(= ———— (%) [{f] Al Transparent on2DPlane  Plane (=) — U (#) | Scling Scaling Max: | 7.72e-006

EI E 1D Field Plot "Iy Field at Cursor
(=) Field on Face

Template Based @ Field Calculator -
Post Processing % Field on Curve

Plot Properties Sectional View Color Ramp and Scaling Result Templates Evaluate Fields
Navigation Tree X E Fill Box Modes m \
T8 o m
=-§5 component1
‘[ Pil_Box 7.72e+06
&g Groups 7.028+06
(-5 Materials P
''''' Cd Faces
_____ @ Curves 5.62e+06
----- fd wcs 4.91e+06
..... [@ Anchor Points 4.21e+06
""" @ Wies 3.51e+06
----- [@ Voxel Data > Bles08
----- [@ Dimensions il
ﬁ Lumped Elements 2.11e+06
[ Plane Wave 1.4e+06
[ Farfield Sources 7.0%6405
[ Field Sources 0
[ Ports
[-{g Excitation Signals
ﬁ Field Monitors
[ Voltage and Cument Monitors
ﬁ Probes
x
\< Y
Mode 1 (peak}) 2
|_\ = Mode 1 3D Maximum [Vim]:  7.722e+06
= E Frequency: 0.3824756
u -3 Energy Density Phase: 123.75
& h ‘ D Schematic
[-F3 Suface Cument
D E Mode 2 HParameher List X Messages x
-1 Mode 3 W Name Expression Value Description Type Mode  Frequency  Acauracy =
- 4
?g m:g: 5 r 30 30 Pill Box Radious Length v 1 0.3824756 GHz  7.348e-007
..... e L 5 5 Pill Box Lenght Length v 2 0.6094185GHz  8.094e-008
..... 3 0.6094198 GHz 4.322e-008
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ANALYSIS

Let’s note that CST gives also the mode frequencies

Modeling Simulation

Post Processing

% @&| Update Results ﬁ) ﬁ Normal:
MNumber of Objects EER Animate Fields i Position: 0
Properties
@ —U— @ Iﬂ] All Transparent

Plot Properties

3D Fields Cutting

Sectional View

View [ 2D/3D Plat ]

on 2D Plane  Plane @ —U— @

L5

Scaling Scaling

|/ 1D Field Plot 9 Field at Cursor

Clamp to Range | @
Min: |0

Reset Template Based E Field Calculator
Max: | 7,72e+006 Post Processing

(&= Field on Face

[# Field on Curve

Color Ramp and Scaling Result Templates Evaluate Fields

Navigation Tree X
L:JW Components

E Pil_Box_Modes [£] \

=5 component1
- Pill_Box

=

&
=
a
o
o
w

''''' [d Dimensions
ﬁ Lumped Elements
ﬁ Plane Wave
[ Farfield Sources
[ Field Sources
ﬁ Ports

E]'-ﬁ Excitation Signals
ﬁ. Field Monitors
ﬁ Voltage and Cumrent Monitors
[ Probes

g% Mesh Control
-2 1D Resutts
=& 20/3D Results

E-E3 Modes
=-E3 Mode 1
=
#-f Eneray Density
@53 h
-3 Surface Curent

Mode 1 (peak)

3D Maximum [Vm]:  7.722e+06
Frequency: 0.3524756
Phase: 123.75

7.72e+06
7.02e+06
6.32e+06
5.62e+06
4.91e+06
4.21e+06
3.51e+06
2.61e+06
2.11e+06
1.4e+06
7.02e+05
o

3D | Schematic

Parameter List

#-E3 Mode 5
----- & Farfields

W Name Expression

r 30
L 5

Frequency
0.3824756 GHz
0.60594185 GHz
0.6094198 GHz
0.8167935 GHz
0.8167976 GHz

Blocirad armiracs limit razscdhad mach adantatinn cbn

Accuracy
7.348e-007
8.094e-008
4,322e-008
3.173e-007
4.480e-007

Description Type

Pill Box Radious Length
Pill Box Lenght Length

Parameter List | Result Navigator

etrahedrons=1,125 om GHz s K
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ANALYSIS
In this simple case we can compare some analytical results with the numerical ones. Let’s
start with the frequencies. Recalling their expression:

c )2, > I\
= — L _nm 4+ —
o=\ 2 +(F)

n

Dim 0 1 2 3 4 5
1 24048 3.8317 5.1356 6.3802 7.5883 8.7715

Using the values

2 55201 7.0156 84172 9.7610 11.0647 12.3386
m 3 8.6537 10.1735 11.6198 13.0152 14.3725 15.7002
4 11.7915 13.3237 14.7960 16.2235 17.6160 18.9801
5 149309 16.4706 17.9598 19.4094 20.8269 22.2178



Simulation of @ Pill-Box Cavity with CST

ANALYSIS

CST Frequency CST Frequency Analytical

(GHz) Accuracy (GHz) Frequency (GHz)
TMg,0(n=0,m=1,1=0) 0.3824756 7.348e-007 0.3824751
TM;0(n=1,m=1,1=0) 0.6094185 8.094e-008 0.6094131
M, 0 (n=2,m=1,1=0) 0.8167935 3.173e-007 0.8167942

NB: the modes TM,,, and TM,,, are not azimuthally symmetric and have two states of
polarization:

"
R4
k.
'l
*
4
¥
ok J
*




Simulation of a Pill-Bex Cavity with CST

ANALYSIS

CST is also capable of computing the Q-factor of a cavity given the material conductivity. In
order to do this let’s click on Post Processing (top menu) -> Loss and Q

Post Processing

Home  Modeling  Simulatio

_E ﬁ g Time Signals~ i SAR I@ 7 Delete Results
e
@ Yield Analysis ‘ f Thermal Losses .f'§: Logfile =
Import/Export S-Parameter Combin Cygnder Template Based e
Calculations E Metwork Parameters- Results can ﬂ Lorentz Forces Post Processing “fc Parametric Properties
Exchange Signal Post Processing ooy rield Post Processing Result Templates Manage Results
Mavigation Tree b8 [ E Pil_Box_Modes* [] \

=il Components I

AP A P P AR LAY P LA ey

Q-Factor Calculation

H-Field data: |Mode 1

Then, from the appearing window:
* select the mode you want to
analyse

Set the conductivity of the cavity
material (according to the
dimensional units previously
selected), copper is by default.
Finally click on “Calculate”

Material /Solid Conductivity Mue ‘ Loss /W
**Cond. Endosure®* 5.8000e+007 1 | 0.0000e+000

wwEQ MEE N Smmpeconn L

Spedals. ..

Export...

Help

Modify... Modify All... Hide [ Unhide Hide/Unh. Al
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ANALYSIS
Then, on the Q column, you have the quality factor of the mode.

Q-Factor Calculation

H-Field data: ‘Mode i v Calculate
Material /Solid Conductivity ‘ Mue ’ Loss/\W ‘ Loss% ‘ Q ‘ Close ‘
**Cond. Enclosure®* 5.8000e+007 1 1.8902e+005 100 1.2677e+004
5 m** 1.8902e 4005 1,26772 4004 \ Spedials... \

‘ Export... ‘
‘ Help ‘

| Modify... || ModfyAl.. | | Hide/Unhide | | Hidejunh. All |
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ANALYSIS

As for the frequencies, we can compare the obtained value of the Q-factor with the
computed ones. In order to do this, let’s briefly recall some theoretical results for a pill-box.

In particular, in cylindrical coordinates, the magnetic and electric fields can be written as
(From CERN-94-01-V1, page 253 and following):

E. =k; cos(kz)J, (k,p)cos(nb)
E, =—kk,sin(kz)J, (k,p)cos(nd)

E,= %sm(kz) . (k,p)sin(n6)
H. =0
H :—in—kJ( k,p)sin(n6)
’ Z,p 2
kk,

H, = —zZ—J "(kyp)cos(nB)

0

In order to have the TM modes the following
boundary conditions have to be respected:

E,=E,=0 for z=0 and z=L
E =E,=0 for p=r

they lead to:
[T 2T
klz_’ k2:pnm’ k__ nml
L r C

Here Z, is the impedance of free space. The reported field components have a multiplying
time dependent term cos(27f,,,,;t) omitted because not of interest for our purposes.
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ANALYSIS
The Q factor is defined as:

Stored energy

Q=2r ; :
Energy lost during one period

The stored energy in the cavity volume is given by:
2 & 2
W, =%J|H| dv=5j|E| dv
1% v

While the energy loss during one period because of the induced surface current is:

_ o

W
4= 9

[|H?] as .
S
Where 6 is the skin depth:

1
S =
Jmo, £,

With o_the electric conductivity of the metallic wall, and p its magnetic permeability
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ANALYSIS
Finally:
[|H[*av
X
0=2%
6 ||HfdS
S
Considering the TM,,, mode we get:
L r
S(r+L)
And considering the values:
L =0.05[m] i = 4mne-7 [H/m]
r=0.3[m] 0 =3.3791e-06 [m]

o.=5.8e7 [S/m]

CST Quality Factor TM,, Analytical Quality Factor TM,,,

1.2677e+004 1.2683e+004
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ANALYSIS
Another factor of interest for a cavity is R, the shunt impedance, (for further analysis about

it see the Fritz Caspers lessons in the second course). Its expression is given by (Linac

convention):

2
1.2024 Lj
r

rsin(
R=256 O 7

In order to compute it with CST let’s go to Post Processing -> Template Based Post

Processing

Home Modeling simulation View 2D/3D Plot
== ﬁ Time Signals~ - i s
= —

A vield Analysis

<

j Thermal Lo

Combine Loss Cylinder

Import/Export S-Parameter — Template Based
Calculations |=] Metwork Parameters~ | Results  andQ  Scan ] | Lorentz Forces 505t Pracessing
20/3D Field Post Processing Result Templates

Exchange Signal Post Processing
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ANALYSIS
Select “2D and 3D Field Results” from the first drop-down menu and then “3D Eigenmode
Result” from the second one.

Template Based Postprocessing “

General Results

&l 20 and 3D Field Results

Fiter Analysis
General 1D
MRI Toolbox Template Based Postprocessing “

Misc

Optical
S-Parameters General Results

Themal
Time Signals ‘ZD and 30 Field Results b ‘

- Combine Power Loss

- Combine Results

- Bxport 30 Field Result

- Import 30 Field Result

- Mix 3D Fields

- Power Flow - 3D Mode

: 0D Value from 20 Color Map Plaot
Settings... Delete Duplicate = Evaluate |_| Delete Al Evaluate All 0D Value from 2D or 3D Plat

< 3D Eigenmode Result
Abort Close | | Help | Erouummesiiolsiadiaiion
Convert Field Source Monitor Data

Evaluate Field in arbitrary Coordinates

Evaluate Field on Curve

Evaluate Field on Face

Evaluate Field Statistics

Field by Solid or Material

HAC (Hearing Aid Compatibility of Mobile Phone)

Loss and @ Value from H-Field

- Loss per Solid or Material (Volume Loss) =
Peak Field Values from Probes ]

Port Properties

Sl SAR Result_
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ANALYSIS

Then set the value of the appearing window as shown below and press ok.

E 3D Eigenmode Result | X

Result value: Modesz: eg1,3.,5-10
2y 1 e ey

[Conductivity taken from Besults-»Logs and O-Calculation... |

anzit Time Factor

conzider part. velocity beta = [not uzed

Senzitivity Analysiz

I:jle:z:igr'! F"ararrn:jter e
[rput Deformation Field

Cancel | | Help | DrawFoints | Logfie..

E 3D Eigenmode Result x|

Result value: Modes: eg1,3.5-10

Shunt Impedance [Pertubation] v [T 3 [ ]al

[Conductivity taken from Results->Lozs and O-Calculation...)

mas. range ||:|,|:| ||1 0

anzit Time Factar

consider part. velocity beta= |1

Sengitivity Analysiz

Design Parameter /- uhdefined
[rput Drefarmation Field

(0] 4 Cancel Help DrawPointz | Logfile...
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ANALYSIS
You should see the following window, click Evaluate and then you will get the value of the
shunt impedance on the “Value” column.

Template Based Postprocessing
2D and 3D Field Resuits v
‘Md new postprocessing step... W ‘

Template name
3D Eigenmode Result

Result name
'l Shunt Impedance (Pertubation) beta=1 (Mode 1)

|| Delete Al || Evaluate Al |

I Close l I Help ,l.é

CST Shunt Impedance TM,,, Analytical Shunt Impedance TM,,,

7.745815257e+05 [Q] 7.719408360e+05 [Q]



