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Beam-expander design concepts are derived
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from the fundamental principles of telescope
design. When a collimated laser beam is
input to one side of the beam expander, a
collimated beam is output from the other
end—that is, the object space and image
space rays converge at infinity. This
characteristic defines a beam expander as an
afocal system.

Using geometrical methods for the optical
design of laser beam shaping systems
involves incorporating the geometrical
optics intensity law for propagation a bundle
of rays (conservation of energy) and the
constant optical path length condition into
the ray trace equations for the optical
system, and then, determining the
geometrical shapes of several optical surfaces
(or GRIN materials) so that the beam

shaping design conditions are satisfied.
Page 4/11



ol dosian ot laser ] hapi
Optical Design of Laser Beam Shaping

Systems David L. Shealy University of
Alabama at Birmingham Department of
Physics, 1530 3rd Avenue South, CH310
Birmingham, AL 35294-1170 USA . Tucson,
5June 2002 IODC-IWAZ2 2 Outline of
Presentation [1 Overview of history and
current practices

il Desian.of haoi
Systems

When diffraction effects are not important,
geometrical methods for laser beam shaping
(ray tracing, conservation of energy within a
bundle of rays, and the constant optical path
length condition) can be used to determine
system configurations, including aspheric
elements and spherical-surface GRIN lenses,
which are required to change the intensity

profile into a more useful form.
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Abstract Control of the optical fields of laser
beams, i.e., laser beam shaping, is of great
importance to many laser applications.
Freeform optics offers plenty of advantages
for complex beam shaping requirements,
including precise beam control, energy
efficiency, compact structure, and relatively
low cost.
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The join will behave how you will get the
optical design of laser beam shaping systems.
However, the collection in soft file will be
after that easy to contact all time. You can
believe it into the gadget or computer unit.
So, you can quality so easy to overcome
what call as good reading experience.
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Examples of the application of the Galilean
telescope design to laser beam expanders
can be found in several Edmund Optics
products, all of which can be used to
collimate and focus laser beams. Our
TECHSPEC O Arcturus HeNe Beam
Expanders is a simple two-lens design,
consisting of a negative lens and achromatic
lens. Drawing of the internal optical
elements is shown for reference.

LaserBeam-Expanders{Edmund-Opties
Finally, we assumed the laser was a Helium
Neon (HeNe) design and optimized for a
design wavelength of 632.8nm. Since beam
expanders are afocal systems, make sure

“ afocal image space” is checked in the
Zemax lens data editor. This will change the
units of the metrics to be angular rather than
distances.
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Unstable laser resonators (not used in most
lasers) produce fractal-shaped beams.
Specialized optical systems can produce
more complex beam geometries, such as
Bessel beams and optical vortexes. Near the
"waist" (or focal region) of a laser beam, it is
highly collimated: the wavefronts are planar,
normal to the direction of propagation, with
no beam divergence at that point.

teined;

elements and optical systems have been
developed for laser beam shaping. Hoffnagle
etal. [1] described a refractive beam shaper
which can be used to sort the light into a flat-
top distribution using two specially designed
aspherical lenses. The disadvantages of such
systems are the strict dependence on the
entrance profile and the proper alignment.

Alignment errors and fluctuations of the
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laser beam have a strong influence on the
achieved uniformity.

Censtrathts

05 Nov 2020. Anamorphic beam shaping
optics are used to transform elliptical laser
beams to a round shape - for example before
coupling them to single mode optical fibers.
Conversely, there are cases where originally
round laser beams need to be transformed
into an elliptical shape. Sch fter+Kirchhoff
uses two cylinder lenses acting in as a
Galileo’ s telescope in one direction.
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The people at LightMachinery are veterans
of the laser and optics world with many
years of experience in the areas of optical
design, high power lasers, optical
fabrication, laser systems, metrology, thin

film coatings and custom machinery
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When diffraction effects are not important,
geometrical methods for laser beam shaping
(ray tracing, conservation of energy within a
bundle of rays, and the constant optical path
length condition)...
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Laser Beam Shaper -Design an aspheric
surface to modify a gaussian beam into a top
hat beam Laser Resonators -Adjust
resonator parameters to determine mode
size and stability Index & Reflection -A
summary of material properties, index and
Fresnel reflection at various angles

Precise expansion and shaping of laser
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beams = asphericon BeamTuning In
addition to the aspheric beam expanders
(a|BeamExpander) for expanding and
reducing lasers, asphericon has developed
further optical modules within the Beam-
Tuning line.
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The optical setup below shows a laser
coupled to a MM fiber to achieve uniform
intensity distribution in the far field or
alternatively in the focal plane when used
with a focusing lens. The number of modes
in the output is proportional to the fiber
length and core diameter.
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