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Pulse Broadening in Dispersive Media
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Ultrashort pulses are a promising tool for laser
material processing applications. On the one
hand, ultrashort pulses often show superiority
In e.g. heat control and precision; on the other
hand, due to dispersive effects, it can be
challenging to maintain the pulse duration
after propagation through a complete optical
system. In this example, we investigate the
relationship between pulse broadening and
material dispersion, based on selected
examples.
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Output Pulse — Residual Phase over Frequency
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Output Pulse — Pulse Duration
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Workflows
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LP Mode Source

Source selection

System setup

Detector selection

Getting it done in VirtualLab Fusion:

» Gaussian Source
Include Spectrum into Source

>

‘ 36: Complex Spectrum

Field Vector Component At One Point (Mon-Equidistant)
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https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#mk110
https://www.lighttrans.com/index.php?id=3422

System Setup

[ Source selection ]

System setup

[ Detector selection ]

Getting it done in VirtualLab Fusion:
» Construct a Glass Block through two plane interfaces

vacuum fused silica SF57
n@588nm 1 1.4585 1.8466
n@653nm 1 1.4565 1.8369
An (588~653nm) 0 2.0x103 9.1x103
rEu:Iit Lens System Component (Homogeneous Medium (Fused Silica)) =
Coordinate
Systems
;-;-sitic:n-' Index | Distance | Position | Type Homogeneous Mediur| Comment
Drientatiﬁn 1 Omm Omm Flane Interface Fused_5ilica in Homoge Enter your com
2 180mm 1280mm Plane Interface Vacuum in Homogeneo Enter your com
ril.’a



https://www.lighttrans.com/fileadmin/shared/downloads/VirtualLab.pdf#ts158

Detector Selection

. Getting it done in VirtualLab Fusion:
Source selection

> Pulse Evaluation

Edit Plug-In Detector (After Medium) X
y p | Field Quantities Detector Window [x-Domain)
Detector Window (k-Domain) Gridless Data Add-ons
Coordinate v Data from Field Monitor

Systems

‘- == Electromagnetic Field Quantities

P, - . x
. Spectrum Evaluation (Point)

Detector selection position/ | x
Crientation - Pulse Evaluation (Point)_test

“IV Instantaneocus Poynting-Vector x
d ‘I

: i *
M-
Detectar Instantaneous Irradiance

Parameters

I—‘ L Lateral Extent via Full Width x3 Maximum {FWs3M) X
|j__ 1
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https://www.lighttrans.com/index.php?id=3057
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Required packages
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- Focusing of Femtosecond Pulse by using a High-NA Off-Axis Parabolic Mirror
Further reading - Pulse Focusing with High-NA Lens
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