
How to determine the splitting ratio of a
beam splitter

Article Overview

The splitting ratio of a beam splitter is the proportion of light reflected versus transmitted, and it can be

determined by measuring the optical power in each output beam or by using polarization-based adjustment

methods.

Understanding Splitting Ratio

The splitting ratio defines how an incident light beam is divided between the reflected and transmitted paths.

For non-polarizing beam splitters, it is expressed as a percentage of light in the reflected arm versus the

transmitted arm, e.g., 50:50, 30:70, or 10:90 . For polarizing beam splitters, the ratio is often described in

terms of the extinction ratio, which compares the transmitted P-polarized light to S-polarized light .

Methods to Determine Splitting Ratio

o Direct Power Measurement

o Use a photodetector or power meter to measure the optical power in both the reflected and transmitted

beams.

o Calculate the ratio: Splitting Ratio=PreflectedPtransmitted 

o This method works for both plate and cube beam splitters and is suitable for monochromatic or broadband

light .

o Polarization-Based Adjustment (for variable splitters)

o Some beam splitters allow continuous adjustment using a rotatable half-wave plate combined with a

polarizing beam splitter.

o Rotating the waveplate changes the polarization of the incident beam relative to the splitter axes, tuning the

power distribution according to Malus' law .

o This is particularly useful for linearly polarized laser beams.

o Manufacturer Specifications

o Off-the-shelf beam splitters often have fixed ratios (e.g., 50:50, 30:70, 10:90) specified for a given

wavelength and angle of incidence .

o For precise applications, check the thin-film coating properties and the wavelength range to ensure the

splitting ratio is accurate.

Practical Considerations

o Angle of Incidence (AOI): Most plate beam splitters are designed for 45? AOI; deviations can alter the

splitting ratio .
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o Polarization Effects: Non-polarizing splitters may still exhibit slight polarization dependence, while

polarizing splitters separate beams based on polarization states .

o Losses: Some light is always lost due to absorption or scattering; metallic coatings have higher losses than

dielectric coatings .

o Wavelength Dependence: Thin-film coatings are optimized for specific wavelength ranges, so the splitting

ratio may vary outside this range . By combining direct measurement with an understanding of the splitter

type, polarization, and wavelength, you can accurately determine or adjust the splitting ratio for your optical

setup.

Learn how beam splitters work, compare cube and plate designs, and explore applications in lasers,

microscopy, and interferometry.

R/T Ratio: Depending on the application, choose the appropriate reflection-to-transmission ratio. Wavelength

Range: Consider the

A beam splitter or power splitter is an optical device that can split an incident light beam e.g. a laser beam into

two or

A manufacturer can either increase or decrease the thickness of the resin layer to adjust the

As a basic and important link in on-chip photon propagation, beam splitting is of great significance for the

efficient

The splitting ratio is rarely uniform across the entire spectrum and is strongly dependent on the incident

wavelength. A

A beam splitter, or beamsplitter, is an optical component used to divide incident light into two separate beams

based on wavelength,

In this paper, beam splitters with different beam splitting ratios are designed by using double defect layered

1D ternary

What happens with a beam splitter is that it accepts the input beam and then proceeds to divide the light

depending

Calculate R/T power splitting, Fresnel reflectance, and plate beam displacement. Beam splitters appear in

three distinct engineering
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Thorlabs ... Thorlabs

8.11.1 The Beam Splitter The beam splitter is an optical device of great importance, effecting a linear

transformation of fields

Abstract. A lossless beam-splitter has certain (complex-valued) probability amplitudes for sending an

incoming photon into one of two

Beam splitters are commonly used in scientific experiments, optical systems, and imaging applications. They

are

Beam splitting is defined as the process of dividing an incident light beam into two or more separate beams,

which can be achieved

Nonpolarizing plate beamsplitters Nonpolarizing plate beamsplitters have been designed for use in situations

in which the
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