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Passive Wavelength Division and Beam
Splitter
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Overview

In, wavelength-division multiplexing (WDM) is a technology which a number of signals
onto a single by using different (i.e., colors) of. This technique enables
communications over a single strand of fiber (also called wavelength-division
duplexing) as well as multiplication of capacity.

Key Takeaways

Beam splitters are optical devices that divide a light beam into two or more paths,
while passive wavelength division separates different wavelengths without active
modulation.

Beam Splitters

A beam splitter is an optical component that splits an incident light beam into
transmitted and reflected beams, often at a specific ratio such as 50/50. Common
types include: Cube beam splitters: Constructed from two right-angle prisms
cemented together, with one hypotenuse surface coated to control reflection and
transmission. Plate beam splitters: Thin glass plates with a coated surface, often
designed for a 45° angle of incidence, suitable for unpolarized light.

Polarizing beam splitters: Use birefringent materials to separate light into orthogonal
polarization states. Beam splitters are passive devices, meaning they redirect light
without requiring external power, relying on partial reflection and transmission at
coated surfaces. Coatings can be dielectric (optimized for specific wavelengths using
interference effects) or metallic (broadband reflection with some absorption),.
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Applications include interferometers, autocorrelators, laser systems, cameras, and
photonic integrated circuits.

Passive Wavelength Division

Passive wavelength division refers to the separation of light into different wavelength
channels without active modulation. This is commonly implemented in wavelength
division multiplexing (WDM) systems, where multiple optical signals at different
wavelengths are combined or split using passive optical components such as:
Multimode interference (MMI) couplers: Split or combine light based on interference
patterns, supporting multiple inputs and outputs. Directional couplers and y-branch
splitters: Guide specific wavelengths into separate paths with minimal loss.

Thin-film filters: Layered dielectric coatings selectively reflect or transmit certain
wavelengths, enabling precise wavelength separation. Passive wavelength division is
widely used in fiber-optic telecommunications, on-chip photonic circuits, and
guantum photonics, offering advantages like low energy consumption, compact size,
high reliability, and compatibility with CMOS technology.

Integration and Applications

In modern photonic systems, beam splitters and passive wavelength division
components are often integrated on-chip to achieve compact, low-loss, and
multifunctional optical circuits. They enable: Power splitting: Distributing optical
signals evenly across multiple paths. Polarization separation: Directing orthogonal
polarizations to different channels.

Wavelength multiplexing/demultiplexing: Combining or separating multiple
wavelength channels for high-capacity optical communication. These passive devices
are essential for efficient light management in both laboratory and industrial optical
systems, providing precise control over light propagation without active power input.

Article Content
Integrated silicon nitride devices via inverse design

The authors harness the potential of inverse design to create efficient silicon nitride
photonic devices through ultra-compact mode/wavelength multiplexers and a
polarization beam splitter.

Design and fabrication of a passive integrated polarization splitter on ...

In this work, we present the design, fabrication, and characterization of a fully
passive integrated polarization splitter implemented on the generic InP platform.

Wavelength-division multiplexing
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In fiber-optic communications, wavelength-division multiplexing (WDM) is a
technology which multiplexes a number of optical carrier signals onto a single optical
fiber by using different wavelengths (i.e., colors) of laser light. This technique enables
bidirectional communications over a single strand of fiber (also called wavelength-
division duplexing) as well as multiplication of capacity.

Understanding Fiber Optic Splitters: Principles,

4. What are the common types of fiber optic splitters? The common types of fiber
optic splitters include the planar waveguide splitter, tree-like splitter, star coupler,

Beam splitter

The diffractive beam splitter is used with monochromatic light such as a laser beam,
and is designed for a specific wavelength and angle of separation between

Methods and applications of on-chip beam splitting: A review

In general, as one of the most basic on-chip passive devices, optical beam splitter is
an important part of a variety of on-chip active and passive devices and systems.

Low loss silicon nitride based multimode interference beam splitter in ...

Design and simulation process for a multimode interference (MMI) device based on a
silicon nitride platform presented. The objective is to achieve a low-loss MMI model as
a beam

Inverse design of highly-efficient and broadband polarization beam ...

In this study, we introduce an inverse design approach based on shape optimization
to develop a high-performance PBS on the silicon-on-insulator (SOI) platform.

Beam Splitters - optical power splitter, beamsplitter, thin

A beam splitter is an optical component used for splitting light into two separate
beams, usually by wavelength or polarity. It can also be used, in reverse, as a

Polarization

In this work, we propose and experimentally demonstrate a new beam splitter
concept based on modal-engineered slotted waveguides. This design provides ultra-
broadband and...

Optical Splitters Demystified: The Silent Heroes Powering Your FTTH ...
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An Optical Splitter, also known as a beam splitter, is a passive optical device that
divides a single input optical signal into two or more output signals. Conversely, it
can also combine multiple

Wavelength-division multiplexing

In fiber-optic communications, wavelength-division multiplexing (WDM) is a
technology which multiplexes a number of optical carrier signals onto a single

WDM 101 | Optical Communications | Corning

As the number of services and data rates increase for a link, a service provider has
the choice to either add more fiber, or to use wavelength division multiplexing. In

Understanding Passive WDM in Modern Optical Networks

The rapidly changing landscape of current optical networks has placed a premium on
efficient data transmission. Among these are Wavelength Division Multiplexing
(WDM) and its

Silicon photonic polarization beam splitter assisted by polarization ...

Abstract Silicon photonic polarization beam splitter (PBS) is a crucial component for
on-chip polarization management. PBSs typically function based on wavelength-
dependent mechanisms

Wavelength-division-multiplexed passive optical network (WDM-PON

Simple WDM-PON Architecture Traditional single-wavelength PONs (henceforth
referred to as the time-division multi-plexed PON (TDM-PON)) combine the high
capacity provided by optical fiber with the

Technologies for future wavelength division multiplexing passive ...

Abstract: This study reviews key technologies of next generation wavelength division
multiplexing passive optical networks (WDM-PONSs). The authors have studied WDM-
PONs with centralised

Design of Photonic Molecule-Based Multiway Beam Splitter/Coupler

An optical beam splitter is used for dividing an input optical beam into several
separate beams with a specific power ratio. Usually, conventional optical beam
splitters have bulky
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