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Article Overview

An optica attenuator can control the intensity of light passing through a beam splitter by adjusting the
polarization state with a half-wave plate between crossed polarizers.

Basic Principle

An optical attenuator typically consists of two linear polarizers and a half-wave plate. The input and output
polarizers are crossed so that no light passes through by default. Inserting a half-wave plate between them
alows light to transmit, with the amount of transmitted light determined by the angle between the wave plate's
optical axis and the input polarizer .

Integration with a Beam Splitter

To use an optical attenuator with abeam splitter:

o Polarization Control: Place the half-wave plate before the beam splitter. The polarization of the incoming
light determines how much light is transmitted versus reflected by the beam splitter.

0 Adjusting Transmission: Rotating the half-wave plate changes the polarization angle relative to the beam
splitter's axes. Aligning the fast axis at 45? to the input polarization maximizes transmission, while aligning it
with either polarizer minimizes transmission .

o Variable Beam Splitting: For a polarizing beam splitter, the combination of a half-wave plate and the splitter
allows continuous adjustment of the splitting ratio. Rotating the wave plate effectively tunes the power
distribution between the transmitted and reflected beams according to Malus law .

Practical Tips

o Ensure the beam splitter is compatible with the polarization state of your light source. Non-polarizing beam
splitters can be used if polarization preservation is not critical .

o High-quality polarizers and wave plates reduce unwanted losses and improve the minimum achievable
transmission .

o For dynamic control, a variable retarder can replace the half-wave plate, allowing electronic modulation of
light intensity without mechanical rotation .

Applications
This setup is commonly used in laser systems, interferometers, and optical measurement setups where precise
control of light intensity or splitting ratio is required. It allows for attenuation, switching, or variable beam

splitting without physically moving the beam splitter itself . By carefully aligning the polarizers and wave
plate, you can achieve smooth, controllable attenuation and optimize the performance of your optical system.
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Fiber optic beam splitters are used to divide light from one fiber into two or more fibers. Light from an input
fiber isfirst collimated,

Spectral Products" exclusive high power Variable Beam Splitter / Attenuator (VBSA) can be designed with

Understanding Optical Attenuators Introduction Optical attenuators are devices used to reduce the optical
power of alight beam.

Discover the importance of optical attenuators in fiber optic communication systems. Learn how these devices
manage signal

Thorlabs ... Thorlabs
Our VA-CB series of variable beam splitters provide continuous beam splitting for many CW or pul sed

Dichroic beamsplitters are wavelength dependent and are used to combine or split laser beams in a variety of
colors. Laser beam

The housing ensures the internal optics are free from dust and other contaminants, and eliminates
perturbations of the beam dueto

A cube beam splitter has a considerable advantage over a plate beam splitter because the former does not
generate

Fiber Optic Attenuators, also known as optical attenuators, are passive devicesintegral to
The BA series optical attenuators use Fresnel reflection on two orthogonal wedges to pick off a small
Beam splitters are indispensable components in many optical systems, influencing both signal attenuation and

Broadband Variable Attenuator for Femtosecond Laser Pulses Manua and motorized attenuators providing
continuous beam

Continuously Variable Beamsplitter divides laser beam into two beams of manually adjustable intensity ratio.
Continuously Variable

Light can be split by percentage of overall intensity, wavelength, or polarization state. Edmund Optics offers
plate, cube, pellicle,
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Beamsplitters are optical components used to split incident light at a designated ratio into two separate
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