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® For pulse modeling a new diagram type has been introduced.
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m T:Inverse Temporal Fourier Transformation (Time)
Pulse (Electrical Field Vector Component At One Point)
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m 10: Inverse Temporal Fourier Transformation (Time)

Pulse Component At Line

Diagram | Table |

Amplitude of Electric Field Component [V/m]

Position on Line [mm)
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Gaussian Pulse Spectrum
Pulse Specification
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Pulse Duration
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Estimated Increase of Time Window
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m 11: Gaussian Pulse Spectrum
Pulse (Electrical Field Vector Component At One Point)

==

Dizgram | Table

[+]

Fulse Component (dmplitude)

0.734 0.808 0.882 0.956

Wavelength [um]




INJL AR

o ARANRYNTLIL. VirtualLab™ [ZHITHHHP SIELIRIZ" Spectral
Parameters Tab” % AL\ CHRAY 3 BATATRE T

Edit Gaussian Wave

Spatial Parameters Polarization I Mode Selection | Sampling |
Basic Parameters | Spectral Parameters

Power Spectrum Type i% Waw - I

Single Wavelength
Spectal Values Triplet of Wavelengths
Wavelength 532 nm IJst of Waveleng hs

resen [




.FEIit Gaussian Wave

Spatial Parameters I Polarization | Mode Selection I Sampling |
Bazic Parameters | Spectral Parameters

Power Spectrum Type [Usi aof Wavelengths "]

Spectral Values

Spectrum refers to @ Intensity Amplitude b

Wavelength 12: Gaussian Pulse Spectrum

Load From File l Load From Diﬂrﬂm l
Save To File [ Show Diagram ]
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e "Envelope spectrum” @)
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Pulse Specification

@ Definition by FiwHM (7) Definition by 1/e Diameter

Pulse Duraticn 10

Carrier Wavelength 200 nm

Carrier Frequency 174 74 THz

Esztimated Increase of Time Window 5

Mumerical Settings . .
Cop ] i i mceations i vesy ey Ihormeing 001% Time window : 182.3 fs

Resulting Size of Angular Freguency Window 1.0107 PHz

Squared Amplitude Truncation (Time Domain)

Resulting Size of Time Window

Resulting Samples




Initial Time Window

INVRABIEHBEDERRIL. 3L —avITiRAREG A M L4 RN
EFENFET

BALO4RDIE, FERICTA—F —¢ELTEPITEMNTEETT

Estimated Increase of Time Window

e —
LML BB END/N—FE=v o T—ILREEEMLET

Bl s JEMTARN—23 2 — BRI, /NLRDELLDMERICESRELET,
HERELTNNILRIZ, BA LD RO D Aliasingf&{E R ) BT 5 KD
REINILELHYET,

COBRERDOHZREURRICERBALET




VirtualLab™|ZH (522 —32: 4l

ST IT7AILDFER
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Pulse (Electrical Field Vector Component 4t One Point) /j *E :&ﬁ @ 1ﬁ ~_.7
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Electric Field Camponent
amplitude) [vV/m]

T T T T T T
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m 18: Inverse Temporal Fourier Transformation (Time) EI

Pulse (Electrical Field Vector Component At One Point)
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Pulse Specification
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Pulse Duration 10fs
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Carner Freguency

Estimated Increase of Time Window
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Squared Amplitude Truncation (Freguency Domain)
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Resulting Size of Time Window

Resulting Samples
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Edit Optical Path Length Analyzer ‘

Select Part of Light Path to Analyze

From Light Source Gaussian Wave #0

Through Component ["u"lrtual Screen #600

Select Output
[ Evaluate Optical Path Length
Evaluate Phase by Optical Path Length

Fit I: 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
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i@ Automatic Sampling i7) Manual Sampling
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Ok || Cancel || Help
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m 20: Phase vs. Frequency v (Residuals of Linear Fits)

Diagram | Table
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m 22: Inverse Temporal Fourier Transformation (Time) EI@

Pulse (Electrical Field Vector Component At One Point)

Diagram | Table b]

o
=
(%)
=
]

o
[ ]
=
=
1

Electric Field Component
tAmplitude) [V/m]

0= T T T T T T T T
0.445 0.447 0.4449 0.451 0.453

Time [ns]

HERELTEHEONI=ZAMLEAIZEITS/\N )L XEnvelope




VirtualLab™: [ZH[+T5H5 22— -3 4

CEBERZESOEIZKY .. ZAM LD RDDEMNZE . 100050 /\—F=Y)
J4—ILEDIGIBEL TR EEEHLYEL !

INVADETITIZEWT, ERBICHEDGETI=VITY

[ 2: Light Path ..\Tutorial_34.01_material_dispersion_VLFL.Ipd 21)*

- Optical Interfac
- Gratings
- Ideal Components
- Virtual Screen
[=I- Detectors
[#)- Basic Detector,
- Radiometry anc
[#- Analyzers




HHBICRRFEDT IV r—30-Fxatsh:

— Dz LML AD T I8F—IZx T 5EIFIRR
— Dz LISV ADT L—T 4TI & BEIFIRE

T L /SILADET) D #EEZ VirtualLab™IZEERT A LT 22— —0
BESFEDCHAZRFELNLTEYES, RITOMEEZR LT 5-OIZRHER
Hi-7itgeelcdd 5. CER. CELEX2IESEMNET I,

VirtualLab™IZZTBIBRZ B IFBE LN HYUNESTIVVET




	VirtualLab™ enables modeling the�propagation of ultrashort pulses through optical systems. This�tutorial introduces you to basic techniques.
	Introduction	
	Pulse Propagation
	Complex Field
	Temporal Fourier Transformation
	Envelope Function
	Simulation with VirtualLab™: Part I
	Pulse Propagation Through Homogeneous Media
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Field Evaluation Tools
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Optical Path Length (OPL) Analyzer
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Temporal Fourier Transformation
	Simulation with VirtualLab™: Example
	Envelope to Real Field Converter
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Line Evaluation Tool
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Specification of fs Pulse Source
	Separable Field in Time and Space
	Gaussian Type Envelope Function
	Gaussian Type Envelope Function
	Gaussian Type Envelope Function
	Gaussian Type Envelope Spectrum
	Pulse Specification
	Pulse Specification
	Pulse Specification
	Smart Sampling Reduction for Material Dispersion
	Double Precision Required
	Simulation with VirtualLab™: Example
	Initial Time Window
	Initial Time Window
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Initial Time Window Size?
	Smart Inclusion of Material Dispersion
	Phase Residual Calculation by OPL Analyzer 
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Simulation with VirtualLab™: Example
	Outlook	

