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Programming a Chirped Gaussian Pulse Spectrum



Abstract

VirtualLab Fusion provides the freedom to
define the pulse spectrum, using the
Programmable Pulse Spectrum. The
generated spectrum can be used in
combination with existing spatial source
models. Users can not only specify a
spectrum directly in frequency domain,
but also possible in time domain, and
VirtualLab will automatically calculate the
corresponding spectrum. This example
shows how to generate a chirped
Gaussian pulse, with the specification
given in time domain.
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Task Description
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« Specify a chirped Gaussian pulse in time domain by programming
E(t) = exp(—at?) expli(wot + bt?)] (1)

with a = 2—22 where 7, denoting the pulse duration, wy is carrier frequency, and b denoting the
chirp coefficient.

* The Programmable Pulse Spectrum returns the relation spectrum of the specified pulse spec-
trum.




Programmable Pulse Spectrum: Open Edit Window
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Specification of Domain
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— Open the edit window of programmable
pulse spectrum

- Select Specification in Time Domain,
because the equation of chirped
Gaussian pulse in time domain is used
to specify the pulse / pulse spectrum.
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Define the Carrier Wavelength
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— Open the edit window of programmable
pulse spectrum

- Select Specification in Time Domain,
because the equation of chirped
Gaussian pulse in time domain is used
to specify the pulse / pulse spectrum.

— Specify Carrier Wavelength in Eq. (1)

A = 2T

wo
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Define the Carrier Wavelength

* |nitialization

— Open the edit window of programmable
pulse spectrum

- Select Specification in Time Domain,
because the equation of chirped
Gaussian pulse in time domain is used
to specify the pulse / pulse spectrum.

— Specify Carrier Wavelength in Eq. (1)

N = 2T

wo
* Programming of pulse
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Programming of Pulse: Global Parameters

Source Code Editor
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E(t) = exp(—at?) expli(wot + bt?)] (1)

where 7, denoting the pulse duration, wy is carrier frequency, and b denoting the chirp




Programming of Pulse: Source Code

Source Code Editor O
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WindowSize [double]
- value = new Complex(e,@); Postion [double]
g |2 b [double]
= 13 double a = (2 * Math.Log(2)) / Math.Pow(PulseDuration, 2); PulseDuration [double]
2 |4 double amplitude = Math.Pow(Math.E, (-1) * a * Math.Pow(Position, 2));
o double phase = b * Math.Pow(Position, 2);
E value = .Polar(amplitude, phase);
% |’ :

E(t) = 2 ' bt 1
(t) = exp(—at”) exp|i(wot + bt?)] (1)

with a = %—%2,

where 7, denoting the pulse duration, wy is carrier frequency, and b denoting the chirp
coefficient.




Numerical Settings

 I|nitialization
— Open the edit window of programmable
pulse spectrum

- Select Specification in Time Domain,
because the equation of chirped
Gaussian pulse in time domain is used
to specify the pulse / pulse spectrum.

— Specify Carrier Wavelength in Eq. (1)
N = 2T
wo
* Programming of pulse
* Numerical Settings

— Define proper sampling parameters
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Results

, I e ot Tt (Timey () = e |
B 12 Prog le Pulse Spect [ -E- ] Pulse Component At One Point
Pulse C: nt At One Point e G == -
—— ' O & d ~ Wyrowski VirtualLab Fus... Light Field Object Dlogram SISERRR s AT L | Time it 0s
Diagram Table Value at x-Coordinate [I_] [Cartier Wavelength 500 nm
File Stat Sources Functions Catalogs Windows \View Manipulations T .
E S o
= 1 =
= O - H
5 4 ﬁ !1 ¢ *
=S : 3
o= Create Numerical Inverse Temporal £
‘% Data Aray Fourier Transform @
o T | ..m_
w ° : . 0 ~
s Conversion Fourier Transform (Temporal) 2 S
® E
23 g
g <L
T T T T T -0.025 0 0.025
0.5 1 1.5 2 25 Time [ps]
Wavelength [pm]
< >
B8 16 Resi Fieldof (15) (oo e L : 3
ab Fus...
Field Vector Component At One Point nght Fle Jea ‘
Di Table | Vakse at x-Coords ;
s BRI ocrh e : Windows  View | Manipulations L%
e W
: L ;
U o~
= Fourier | Envelope to Real 3
o Field Conversion 1
ﬁ LY -
s k 4
w o i
. ¢ Transform (Temporal) 4
£3
-0.03 -0.025 -0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015
Time [ps]
< >

11
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