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Pulse Simulation — Pulse Evaluation
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Description

e This use case demonstrates the usage of the pulse
evaluation detector.

 The pulse evaluation detector is a light path element
which can be added into the light path diagram and used
for the evaluation of the pulse shape.

 The detector enables the user to generate pulse
iInformation for the Ex, Ey or Ez component of the
electromagnetic field.

e Itis possible to generate the pulse information within 1D,
2D or 3D.
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Important Reminder!

Fields and Sampling | Operations | View Parameters | Peformance | Gther Settings * M ake S u re ) th at for p u Ise
i modeling you have
[] Use Standard Range for Complex Amplitude View Ch Ose n Dou ble P reCiSiO n

Maximum Mumber of Table Cells for Data Arrays 100000

NS— BEFORE pulse

Default Precision of Arrays { Dousle Precision vl

[] Swap Large Field Data on Hard Disc SpECification !

Field Size Wamings

[¥] Wam Before Exceeding Specified Limits ° The glObaI Optlons can be

Waming Levels

[¥] Masximum Number of Sampling Points per Field edlted by the menu |tem

Maximum Number of Fields Set Members

I Gumret et o s oror “Global Options” in the
Mutii Core Processing fi Ie m e n u .

Use Multiple Cores Mumber of Cores To Use
[ Use Multiple Cores for Parameter Run Loop

FFT Algorthm
(®) Intel Math Kemel Library FFT () ViirtualLab FFT

Resetall | 2| [
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Sample System
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Pulse Evaluation — Edit Dialog

e The user can select the

Edit Pulse Evaluation x| VeCtorlaI Component to

Detector Window and Resolution | Detector Function Q -
Pulse Evaluation | Optical Path Length Evaluation eVaI u a.te . I I l u Itl =
Geometry / Vectoral Component to Evaluate

/L C oo Deomem selection is supported.
SRl gl — * In addition it can be

Orientat
rentaten l Exclude Time Shift ] Extend Time Window

N Fit Method for Evaluation | it Ill: Tme Shift with Dispersion v CO nfl g u re d h OW th e p u IS e

do

Detect:
Paramegrs “‘F-'osition () Om| % Om Copy From S h a.I I b e eval u a.te d n
Additional Evaluation [ Minimum ] Maximum  [] Full Width Half Maximum .
[] Evaluation of Pulse at Line (20) ® The user Can SpeCIfy a,n
Start Point (x.y) £40 pm | % -640 pm

oversampling factor (in

time domain) and

whether the analytically
determined shift shall be

excluded.
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Pulse Evaluation — Edit Dialog

Detector Window and Resolution | Detector Function

Pulse Evaluation | Optical Path Length Evaluation

Vectoral Component to Evaluate

7| [] Ey-Component [] Ez-Component

General Pulse Evaluation Parameters

Civersampling Factor 10

Exclude Time Shift Extend Time Window

l Fit Method for Evaluation Fit Il: Time Shift with Dispersion w ]

ol
Position (x.y) Om| * Om Copy From
Additional Evaluation [ Minimum ] Maximum  [] Full Width Half Maximum

[] Evaluation of Pulse at Line (20)
Start Point (x.y) €40 pm| x
End Point (x.y) 640 pm x

[] Evaluation of Pulse (3D)

Center Point

Additionally the user can
specify whether the time
window shall be extended
for pulse evaluation.

VirtualLab offers an
algorithm that automatize
the extension of the time
window.

This algorithm is based on
the evaluation of the optical
path length.

For this evaluation a fitting
method can be chosen.
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Pulse Evaluation — Edit Dialog

Edit Pulse Evaluation

Detector Window and Resolution | Detector Function
Pulse Evaluation | Optical Path Length Evaluation
Geometry / Vectoral Component to Evaluate
Channels
v [] Ey-Component [] Ez-Compenent
‘L General Pulse Evaluation Parameters
Eveirl Oversampling Factor 10
Orientati
rentaten Excclude Time Shift Extend Time Window
Z Fit Method for Evaluation Fit 1I: Time Shift with Dispersion
do
Detector v
Parameters i
Pasition (x.y) Om| % Om Copy From
Additional Evaluation [ Minimum ] Maximum  [] Full Width Half Maximum

[] Evaluation of Pulse at Line (20)
Start Point (x.y) £40 ym X -640 pm

End Point (x.y) 640 pm| x 640 pm

[] Evaluation of Pulse (3D)

* In the bottom part of the

dialog the user can select
the dimensionality of the
pulse information to
generate.

For 1D information the
position to evaluate need
to be specified. In
addition some additional
merit functions on the 1D
pulse are available (like
Minimum, Maximum and
Full Width Half Maximum)
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Pulse Evaluation — Edit Dialog

 The 2D output need the
Detector Window and Resolution | Detector Function SpeCification Of the
e starting point and the end

| Ex-Component [] Ey-Component [] Ez-Component

- point which shall be used

Civersampling Factor 10

Exclude Time Shift Extend Time Window fo r eval u ati 0 n "

Fit Method for Evaluation Fit Il: Time Shift with Dispersion

 In 3D mode the user can

Position (x.y) Om| * Om Copy From

Additicnal.E\.raIuatiBn |:.|Minimum [ Maximum [ Full Wigth Half Maximum define a rectangular area
=== and the sampling which
shall be used to generate

the 3D pulse information.
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Pulse Evaluation — Edit Dialog

Detector Window and Resolution | Detector Function

Pulse Evaluation | Optical Path Length Evaluation

Select

Ewaluate Optical Path Length
Evaluate Phase by Optical Path Length

Fit |: Time Shift without Dispersion
[] Linear Fit [] Residuals of Fit

Fit Il: Time Shift by Regression
[] Linear Fit [] Residuals of Fit

Fit [1l: Time Shift with Dispersion
[] Linear Fit Residuals of Fit

Frequency Sampling
(@) Automatic Sampling

%sa mpling Factor (Freguencies)

On the optical path length
evaluation tab page the
user can set up additional
output which is the basis
for the time window
extension algorithm.

This output can be used
for further optical path
length analysis.
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Pulse Evaluation — Result 1D

"

B 9: Pulse Component (Ex) in Time Domain at [0 m, 0 .. E@

Pulse Component At One Paint

B 8: Pulse Component (Ex) in Wavelength Domain at [... El@

Pulse Component At One Point

Diagam | Table | Value at x-Coordinate Iz‘

Amplitude of Electric Field Campanent [V/m]

0.6

0.4

0.2

T T T T T T T
-0.075 005 -0.025 0 0.025 0.05 0.075

Time [ps]

Diagam | Table | Value at x-Coordinate II'

0.6 0.8

0.4

Amplitude of Electric Field Component [V/m]
0.2

T T T T T T T
0.7 0.75 0.8 0.85 0.9 0.95 1

Wavelength [um]

1D Pulse (Ex) Time Domain

1D Pulse (Ex) Wavelength Domain
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Pulse Evaluation — Result 2D

H 21: Pulse Component (Ez) in Time Domain from [-30..[ = ﬂ@

Pulse Component 4t Line

B 30: Pulse Component (Ez) in Wavelength Domain fro..| = | & @

Pulse Component At Line

Dizgram | Table | Value at fcy) Iz'

Amplitude of Electric Field Component [m\/m]

Position on Line [mm)

L=

Time [ps]

Dizgram | Table | Value at fey) II'

Amplitude of Electric Field Component [m\/im]

3.3284

1.6642

Position on Line [mm]

L]

0.7 0.5 0.9

Wavelength [um]

2D Pulse (Ez) Time Domain

2D Pulse (Ez) Wavelength Domain
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Pulse Evaluation — Result 3D

27: Pulse Component (Ex) in Time Domain
Pulse Component

BN ==

[o o]

B 26 Pulse Component (Ex) in Wavelength Domain

Pulse Component

Diagram
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(=]
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E
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S
4..E-10
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3D Pulse (Ex) Time Domain

3D Pulse (Ex) Wavelength Domain
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Summary

 The pulse evaluation detector can be used to generate
1D, 2D or 3D pulse information.

e The detector allows the access to all vectorial
components of the incident electromagnetic field (e.g. EX,
Ey and Ez).

 The 3D pulse information can be converted into an
animation. Therefor first convert the 3D pulse information
object to Numerical Data Array with “Extract Numerical
Data” tool in the manipulation ribbon. Then transform the
Numerical Data Array into an animation with the “Create
Animation” ribbon in the manipulation tab of the
Numerical Data Array.
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