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Article Overview

A symmetric beam splitter is an optical device that splits an incoming light beam into two equal parts,
reflecting half and transmitting half of the light.

Definition and Structure

A symmetric beam splitter is typically a cube of glass designed to reflect 50% of the incident light while
transmitting the remaining 50% without altering the beam's polarization or wavelength significantly . It has
two input ports and two output ports, allowing light to enter from either side and exit in two directions.
Common designs include cube beam splitters, made from two right-angle prisms joined at their hypotenuses
with athin film coating, or half-silvered mirrors with a partialy reflective metallic layer .

Classical Operation

Classically, when a light beam enters a symmetric beam splitter, the amplitudes of the reflected and
transmitted beams are equal in magnitude, though their phases may differ . The device can be described using
a unitary transformation matrix, ensuring energy conservation and predictable splitting behavior. For a 50/50
splitter, the transmitted and reflected intensities are each half of the incident intensity.

Quantum Behavior

In quantum optics, a symmetric beam splitter exhibits probabilistic behavior with single photons. A photon
entering one input port is detected at either output port with equal probability, but never simultaneously in
both outputs . This property is fundamental in experiments involving quantum interference, entanglement, and
guantum computing, such as the KLM protocol for linear optical quantum computing . When multiple beam
splitters are combined with mirrors, interference effects can be observed, demonstrating the wave-particle
duality of photons.

Applications

Symmetric beam splitters are widely used in:

o Interferometers (e.g., Michelson interferometers, LIGO gravitational wave detectors) to measure phase
differences.

0 Quantum optics experiments, including photon entanglement, teleportation, and Bell tests .

0 Optical telecommunications for splitting signalsin fiber networks .
o0 Laser systems for directing beams without significant loss.
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Summary
A symmetric beam splitter is a core optical component that equally divides light between two paths, with
applications spanning classical optics and quantum experiments. Its behavior is described both classically by

reflection/transmission coefficients and quantum mechanically by probabilistic photon detection, making it
essential for precision measurements and quantum information processing .

This study guided to design of optical coatings for beam splitter. It is starting from normal to the oblique
incident. New

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

3.1 Beam-splitters: physics against logic A symmetric beam-splitter is a cube of glass which reflects half

Based on high symmetric structure, we propose the arbitrary-input and ultra-compact 1 &#215; 2 and 1
&#215; 3 power splitters by

This article explores the fundamental principles and diverse applications of beamsplitters, detailing their
different types

@NorbertSchuch even for a 2-mode BS the transformation matrix is not uniquely determined because the
phases are

Firstly, the basic principles of four beam splitting methods are introduced; Secondly, the
Due to the (reasonably symmetrical) curvature of the beam splitter, afocusis created so that a collimated

eam gplitters. In this article, we analyze the most general two-port beam splitter which can be lossy,
asymmetric and unbalanced,

is not a product state any-more. In particular, for a symmetric beam splitter, the |1 1 -contribution we had
initially tarted with, vanishes

It is currently used in modern three-CCD cameras. An optically similar system is used in reverse as a beam

8.11.1 The Beam Splitter The beam splitter is an optical device of great importance, effecting a linear
transformation of fields
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Optical components that create two beams by splitting incident light are beamsplitters. Read more about the
different types of

We examine multiphoton interference with a symmetric SU(N) beam splitter SN, an extension of features of
the SU(2)

Beam Splitter Input-Output Relations The beam splitter has played numerous roles in many aspects of optics.
For example, in

A conventional beam splitter is an optical component used to divide an incident beam into two or more beams
by refracting or
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