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1. Introduction
This document describes the folders where the simulations for the TMT project are stored. Its objective is to be a quick reference to find the simulations. All the simulations described here were done using Maxwell 3D version 10 from Ansoft. The detailed analyses of the different simulations are described on the reports that are located under the Reports folder.
2. Folder description
2.1. TMT Summary\ cap_sensor_no_front_face_shield.pjt
The present folder contains the simulation of a modified version of the TMT sensor version 2. In it the shield on the front face of the sensor was removed.
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Figure 1 - TMT Summary\ cap_sensor_no_front_face_shield.pjt
2.2. TMT Summary\ Cap_sensor_rpe_2.pjt
This folder contains the simulation of the TMT sensor version 2. Several modifications were made from this design. And the different versions are shown in other folder in this document. The sensor shown here was built and some measurements were taken. The result of the measurement and the simulation were compared as shown in the final report. See it for more details. 
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Figure 1 - TMT Summary\ Cap_sensor_rpe_2.pjt

2.3. TMT Summary\cap_sensor_rpe_2_dif_mirror_mat.pjt
This folder contains a variation of the TMT sensor version 2. In it we change the mirror material properties in order to better understand its influence on the sensor sensitivity. See final report for details.
2.4. TMT Summary\cap_sensor_rpe_2_vs_b.pjt
This folder contains the simulation of the TMT sensor version 2. It also contains the macros that were used to simulate the sensitivity of the sensor due to different motions. The main macro is located in the subfolder \m3dfs and it is called maindraw.mac. This macro calls a submacro that is responsible for drawing the model in different position in the space. The latter macro is called drawmacro_sh2.mac Another macro called maindraw_multmov.mac was used to generate multiple movements this mean, for example, move half of the model 1mm to the +x direction and vary its position on the y direction from zero to one. See on Appendix the maindraw and the drawmacro_sh2 macro. This list could be used by just copy and paste to simulate the TMT sensor if needed.
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Figure 1 - TMT Summary\ cap_sensor_rpe_2_vs_b.pjt
2.5. TMT Summary\ cap_sensor_rpe_2_with_hole_dd.pjt

This folder contains the simulation of the TMT sensor version 2. Same as TMT Summary\ Cap_sensor_rpe_2.pjt (backup file).
2.6. TMT Summary\ cap_sensor_rpe_2_with_holes.pjt
This folder contains the simulation of the TMT sensor version 2. Same as TMT Summary\ Cap_sensor_rpe_2.pjt  (backup file).
2.7. TMT Summary\ cap_sensor_rpe_3_square.pjt
This folder contains the simulation of a modified version of the TMT sensor version 2. In it we represent the sensor base as having a rectangular outline instead of a tapered one.
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Figure 1 - TMT Summary\ cap_sensor_rpe_3_square.pjt

2.8. TMT Summary\ cap_sensor_tmt_1_Sensor_humidity.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the sensors built on the edge of the mirrors. In the present model we also generated several boxes in order to try to reproduce the case where there are water droplets in front of the sensor.
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Figure 1 - TMT Summary\ cap_sensor_tmt_1_Sensor_humidity.pjt

2.9. TMT Summary\ cap_sensor_TMT_1_sensor_macro.pjt
This folder contains the simulation of the TMT sensor version 1. This model contains the macros used to simulate its sensitivity with displacement in different directions (X, Y, Z, tilts).
[image: image7.png]3D Modeler - cap_senson_tmt_1_sensor_macro [Read Only]

Fle Edt Vew Coordnates Lies Sufaces Solds Arange Optians Window Help

(D)= RIRE D] EEERA Bl B)=) @2 ClelmE)

s . [rn] *

100

o

647.765380628066

180

W vertex
I~ other...

Maxwell 3D Version 10.0.070  Copyright 1984-2003 Ansoft Corporation

Page 10 sec 3 1021 Atoz4mm Ln9 Col6  FeC i Eo Ove Engsh(US





Figure 1 - TMT Summary\ cap_sensor_TMT_1_sensor_macro.pjt

2.10. TMT Summary\ cap_sensor_TMT_Version_1_00.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the case where there is no connections between the coupling capacitor and the drive plates.
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Figure 1 - TMT Summary\ cap_sensor_TMT_Version_1_00.pjt

2.11. TMT Summary\ cap_sensor_tmt_version_1_01.pjt
This folder contains the simulation of parallel plate capacitor. This simulation was done to compare the simulation results with theoretical equations. By doing this we could check that the model was well defined.
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Figure 1 - TMT Summary\ cap_sensor_tmt_version_1_01.pjt

2.12. TMT Summary\ cap_sensor_tmt_version_1_02.pjt
This folder contains the simulation of the TMT sensor version 1. Same as TMT Summary\ cap_sensor_TMT_Version_1_00.pjt  (backup file).
2.13. TMT Summary\ cap_sensor_tmt_version_1_03.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the case where the drive plate size where changed.
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Figure 1 - TMT Summary\ cap_sensor_tmt_version_1_03.pjt

2.14. TMT Summary\ cap_sensor_tmt_version_1_04.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the case where there are three sensors on 1 edge. The objective of this simulation is to identify the cross coupling among those sensors. In this case we used large mirrors to make the path of the fringe fields inside them closer to the reality.
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Figure 1 - TMT Summary\ cap_sensor_tmt_version_1_04.pjt

2.15. TMT Summary\ cap_sensor_tmt_version_1_5.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the case where there are three sensors on 1 edge. The objective of this simulation is to identify the cross coupling among those sensors. This model doesn’t have the coupling capacitors.
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Figure 1 - TMT Summary\ cap_sensor_tmt_version_1_5.pjt

2.16. TMT Summary\ cap_sensor_v2_4_3_on_a_vertex.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there are three sensors on an edge. The bases of these sensors have a rectangular outline and not the tapered one.
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Figure 1 - TMT Summary\ cap_sensor_v1_4_3_on_a_vertex.pjt

2.17. TMT Summary\ cap_sensor_v2_4_feed_mirr_vac.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where the feet and the mirrors materials are set to vacuum. This represents the sensor behavior without the influence on anything on the external world. Also the outline of the sensor base is the rectangular one.
2.18. TMT Summary\ cap_sensor_v2_4_square_w_hole.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where the sensor base has a rectangular outline. Also this model was used with macros to get its sensitivity in relation to motions in different directions.
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Figure 1 - TMT Summary\ cap_sensor_v1_4_square_w_hole.pjt

2.19. TMT Summary\ cap_sensor_v2_cable_holes.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is a hole in one of the sensors that is going to be used to connect a wire. This version shows the case where the shape of the base of the sensor is rectangular.
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Figure 1 - TMT Summary\ cap_sensor_v4_cable_holes.pjt
2.20. TMT Summary\ cap_sensor_v2_00.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is no shield. Also the feet are part of the sensor base and not independent units.
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Figure 1 - TMT Summary\ cap_sensor_v_00.pjt

2.21. TMT Summary\ cap_sensor_v2_00_macro.pjt

This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is no shield on the sensor base. Also the feet are part of the sensor base and not independent units. In this simulation it was used macros to determine the sensitivity of the sensor in relation to movements in different directions.
[image: image17.png]Maxwell 3D “cap_sensor_v_00_macro” B ==X

Executive Commands |

Solutions ¥ Convergence

Setup Materials.

Setup Boundaries/Sources

Setup Executive Parameters

Setup Solution

Post Process

Zoom In Zoom Out Fit ALL Visibility... Render

Solution Monitoring

“omd

moell 30 Version 10.0.070  Copyright 1984-2003 Ausoft Corporation
Page 17 Sec 3 17f21 At 127mm Ln 4 Col 28 REC TRKEXTOVR English (U.S
i 1 s





Figure 1 - TMT Summary\ cap_sensor_v_00_macro.pjt

2.22. TMT Summary\ cap_sensor_v2_01_macro.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is no shield. Also the feet are part of the sensor base and not independent units. In this simulation it was used macros to determine the sensitivity of the sensor in relation to movements in different directions. The base geometry in this case is the rectangular one.
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Figure 1 - TMT Summary\ cap_sensor_v_01_macro.pjt

2.23. TMT Summary\ cap_sensor_v2_02_macro.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is no shield on the sensor base. Also the feet are part of the sensor base and not independent units. In this simulation it was used macros to determine the sensitivity of the sensor in relation to movements in different directions. 
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Figure 1 - TMT Summary\ cap_sensor_v_02_macro.pjt

2.24. TMT Summary\ cap_sensor_v2_03.pjt
This folder contains the simulation of the TMT sensor version 2. In it we represent the case where there is no shield. This model represents a variation on the sensor feet outline.
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Figure 1 - TMT Summary\ cap_sensor_v_03.pjt
2.25. TMT Summary\ capplacasparalelas.pjt
This folder contains the simulation of a parallel plate capacitor. In the present case the dielectric was also modeled as an independent object.
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Figure 1 - TMT Summary\ capplacasparalelas10mm.pjt
2.26. TMT Summary\ CapPlacasParalelas10mm.pjt
This folder contains the simulation of a parallel plate capacitor. In the present case the dielectric was also modeled as an independent object. This is the same case as TMT Summary\ capplacasparalelas.pjt but the size of the model is different.
2.27. TMT Summary\ ParllPlateCoeficients.pjt
This folder contains the simulation of the drive plates and the sensor plates only. The base of the sensor and the mirror are not described in it.
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Figure 1 - TMT Summary\ ParllPlateCoeficients.pjt
2.28. TMT Summary\ TMTMacro.pjt
This folder contains the simulation of the TMT sensor version 1. In it we represent the situation where there is no connection between the coupling capacitors and the drive plates. This model was used together with several macros to determine the sensitivity of this sensor for different movements.
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Figure 1 - TMT Summary\ TMTMacro.pjt
2.29. TMT Summary\ Reports

This folder contains a copy of all reports sent to the TMT project:
· FinalReportVersion1

· FinalReportVersion2

· TMT_Simulation_folder_description

3. Appendix
Maindraw.mac

# Version 2.a

# This file handle the movements in X, Y, Z and alfa (tilt) diretcions.

# This macro is associated with the macro called DrawMacro.mac wich is responsable

# for the drawing of the model.

#

# Author Dionisio Doering

# ddoering@lbl.gov

#

####################################################

# Macro Begin

####################################################

# Create a database called M_cap

Assign M_cap Newdatabase 9

Assign DBName "capacit_deltaY_v03_w_shield.cap"

Assign DrawName "DrawMacro_sh2.mac"

##############################

# define the movements

##############################

Assign deltaX 0

Assign deltaY -1

Assign deltaZ 0

Assign alfaX 0

Assign alfaY 0

Assign alfaZ 0

Assign Num_step 111

Assign stepX 0

Assign stepY 0.1

Assign stepZ 0

Assign stepAlfaX 0

Assign stepAlfaY 0

Assign stepAlfaZ 0

Assign NumError 2

###########################################

#Loop

###########################################

Repeat Num_step

#Draw Model

FileExec DrawName

#Setup Materials

LaunchMaterials "modify"

MaterialSelect "gold"

MaterialAssign { "Drive1" "Drive2" "Sense" "SkinL" "SkinR" } "OCS" { "    0.0000000000" "    0.0000000000" "    0.0000000000" } { "    0.0000000000" "    0.0000000000" "    0.0000000000" }

 MaterialSelect "glass"

MaterialAssign { "BaseL" "BaseR" "MirrorL" "MirrorR" } "OCS" { "    0.0000000000" "    0.0000000000" "    0.0000000000" } { "    0.0000000000" "    0.0000000000" "    0.0000000000" }

MaterialAssign { "Foot1" "Foot2" "Foot3" "Foot4" "Foot5" "Foot6" } "OCS" { "    0.0000000000" "    0.0000000000" "    0.0000000000" } { "    0.0000000000" "    0.0000000000" "    0.0000000000" }

SaveModule 

ExitModule 1

#Setup fonts and boundaries

LaunchBoundaries "modify"

ClearAllBnds

SetBoundary "voltage_src"

TogglePickObjByName "Sense"

SetScalar "0"

CreateBoundary 

ClearSelection 

TogglePickObjByName "Drive1"

SetScalar "1"

CreateBoundary 

ClearSelection 

TogglePickObjByName "Drive2"

SetScalar "-1"

CreateBoundary 

ClearSelection 

TogglePickObjByName "SkinL"

SetScalar "0"

CreateBoundary 

ClearSelection 

TogglePickObjByName "SkinR"

SetScalar "0"

CreateBoundary 

ClearSelection 

SetViewDirection <-29132.094161005, -58264.1883220099, -87396.2824830149>

PickFaceByRay [34736.5365438175, 60035.9181804084, 92483.9734009837]

SetViewDirection <-29132.094161005, -58264.1883220099, -87396.2824830149>

PickFaceByRay [33247.5424031925, 59909.4446696662, 93064.6203736399]

SetViewDirection <-29132.094161005, -58264.1883220099, -87396.2824830149>

PickFaceByRay [30567.1400594425, 64325.2605876349, 91014.2104615305]

SetViewDirection <68107.401947022, -77578.7847952667, 34991.6946230917>

PickFaceByRay [-73163.175384522, 80612.0399222199, -38819.3899355917]

SetViewDirection <68107.401947022, -77578.7847952667, 34991.6946230917>

PickFaceByRay [-74929.3599548345, 79823.9425101105, -37128.9719668417]

SetViewDirection <63927.3818253821, 61182.8629394967, 63651.0163183417>

PickFaceByRay [-67489.8068742102, -66814.3551269967, -65879.9958105292]

SetBoundary "voltage_bnd"

CreateBoundary 

ClearSelection 

SaveBnds 

ExitBnds 1

#Adjust the setup of the solver to calculate the capacitance

LaunchMatrixSetup "modify"

IncludeObject { "Sense" "Drive1" "Drive2"}

SaveModule 

ExitModule 0

#Setup the solution

SolnOptnSetup 1

SetCurrentSolnPrmsType "SolnOptnSetup"

SetSolveType 1

SetSolver 0

SetSolveFields 1

SetSolvePrms 1

SetAdaptiveInfo 20 30 NumError NumError

SetResidual 1E-005

SetMeshType "Initial" 0

SaveSetup 

SolnPrmsDone "Ok"

#Solve Problem

SolveNominal 

############################################Save Dada

#Get Data

Assign CD1S  GetMatrixCellValue 'Drive1' 'Sense'

Assign CD2S  GetMatrixCellValue 'Drive2' 'Sense'

Assign CD1D2 GetMatrixCellValue 'Drive1' 'Drive2'

#Record the data in the database

Assign rowcnt DatabaseGetRows M_cap

DatabaseAddRow M_cap

DatabaseSetField M_cap rowcnt 0 deltaX

DatabaseSetField M_cap rowcnt 1 deltaY

DatabaseSetField M_cap rowcnt 2 deltaZ

DatabaseSetField M_cap rowcnt 3 alfaX

DatabaseSetField M_cap rowcnt 4 alfaY

DatabaseSetField M_cap rowcnt 5 alfaZ

DatabaseSetField M_cap rowcnt 6 CD1S

DatabaseSetField M_cap rowcnt 7 CD2S

DatabaseSetField M_cap rowcnt 8 CD1D2

ExportDatabase M_cap DBName "yes"

#These commands update the movement

Assign deltaX add deltaX stepX

Assign deltaY add deltaY stepY

Assign deltaZ add deltaZ stepZ

Assign alfaX add alfaX stepAlfaX

Assign alfaY add alfaY stepAlfaY

Assign alfaZ add alfaZ stepAlfaZ

###############################################

#Loop end

End

###############################################

#Save Data in a File

#Salva o Banco de dados

ExportDatabase M_cap DBName "yes"

######################################################################################

######################################################################################

# Phase one end

######################################################################################

######################################################################################

List 1 – drawmacro_sh2.mac
# Version 1

# Draw the problem

LaunchModeler "modify"

Select { "*" }

SelClear

SetUnits "mm" 0

GlobalCS

NewObjColor 0 255 0

Circle [0, 0, 0] 2 177.8 "Mirror1" 1 12 [177.8, 0, 0]

FitAllViews

SweepVec { "Mirror1" } <0, 0, 45>

Shaded "smooth"

Shaded "smooth"

NewObjColor 128 128 128

Box [-177.8, -1, 0] 355.6 2 45 "gap"

Subtract { "Mirror1" } { "gap" }

Assign skinw -.1

EditPline "SkinL"

AddVert [-25, -1, 0]

AddVert [-25, -21, 0]

AddVert [-25, -21, -3]

AddVert [-25, -11, -45]

AddVert [-25, -1, -45]

AddVert [-25, -1, 0]

NewObjColor 255 255 0

EndPline 1

SweepVec { "SkinL" } <50, 0, 0>

EditPline "BaseL1"

AddVert [-24.9, -1.1, -.1]

AddVert [-24.9, -20.9, -.1]

AddVert [-24.9, -20.9, -2.95]

AddVert [-24.9, -10.9, -44.9]

AddVert [-24.9, -1.1, -44.9]

AddVert [-24.9, -1.1, -.1]

NewObjColor 0 255 0

EndPline 1

SweepVec { "BaseL1" } <49.8, 0, 0>

Select {"+SkinL" "+BaseL1"}

Move <0,0,-7>

DeSelect { "*" }

Select {"BaseL1"}

DupLine <0, 0, 0> 2

Subtract { "SkinL" } { "BaseL2" }

# add feet 4x4x7

Box [-2,-4,0] 4 -4 -7  "Foot1"

Box [-25,-16,0] 4 -4 -7  "Foot2"

Box [21,-16,0] 4 -4 -7  "Foot3"

Select {"+SkinL" "+BaseL1" "Foot1" "Foot2" "Foot3"}

DupMirror [0, 0, 0] [0, -1, 0] 

ReName "SkinL1"  "SkinR"

ReName "BaseL1" "BaseL"

ReName "BaseL2" "BaseR"

ReName "Mirror1" "MirrorR"

ReName "Mirror2" "MirrorL"

# Draw drive and sense pads and subtract from skin 

# Add 1mm gap to drive and sense to get masks

NewObjColor 0 0 0

Box [-20, -1.1, -10] 40 0.1 -17.5 "Drive1"

Box [-21, -1.1, -9] 42 0.1 -21.5 "Drive1mask"

Subtract { "SkinL" } { "Drive1mask" }

Box [-20, -1.1, -31.5] 40 0.1 -17.5 "Drive2"

Box [-21, -1.1, -30.5] 42 0.1 -19.5 "Drive2mask"

Subtract { "SkinL" } { "Drive2mask" }

Box [-15, 1, -14.5] 30 0.1 -30 "Sense"

Box [-16, 1, -13.5] 32 0.1 -32 "Sensemask"

Subtract { "SkinR" } { "Sensemask" }

FitRegion 2000 "n"

Select { "+MirrorR" "+Sense" "+BaseR" "+SkinR" "Foot4" "Foot5" "Foot6"}

Move Vec3 deltaX deltaY deltaZ

Shaded "smooth"

DeSelect { "*" }

Select { "+MirrorR" "+Sense" "+BaseR" "+SkinR" "Foot4" "Foot5" "Foot6"}

origin [0, -1, -29.5]

Rotate 0 alfaX

Rotate 2 alfaZ

Rotate 1 alfaY

DeSelect { "*" }

Save3d "*" "?v"

Exit
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