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Optical Circulator Port Determination

Overview
An optical circulator is a three- or four-port designed such that entering any port exits
from the next. This means that if light enters port 1 it is emitted from port 2, but if
some of the emitted light is reflected back to the circulator, it does not come out of
port 1 but instead exits from port 3. This is analogous to the operation of an
electronic. Fiber-optic circulators are used to separate optical signals.

Key Takeaways
In a standard 3-port optical circulator, light entering Port 1 exits Port 2, light entering
Port 2 exits Port 3, and light entering Port 3 exits Port 1, following a fixed, non-
reciprocal sequence.

Understanding Port Functionality

An optical circulator is a non-reciprocal device that directs light sequentially from one
port to the next in a predetermined order, typically in a clockwise or counterclockwise
manner depending on the design. In a 3-port circulator: Port 1 → Port 2: The input
signal enters Port 1 and exits Port 2. Port 2 → Port 3: Any light entering Port 2 is
routed to Port 3.

Port 3 → Port 1: Light entering Port 3 exits Port 1, completing the circulation loop. For
a 4-port circulator, the sequence extends similarly, e.g., Port 1 → Port 2 → Port 3 →
Port 4 → Port 1, maintaining unidirectional propagation.

© 2026 ROGER FIBRE ATELIER - All rights reserved



Page 2/5

Non-

Reciprocal Operation

The circulator's non-reciprocal behavior ensures that reflected light does not return to
the source port. This is achieved using Faraday rotators and polarization control
elements, which rotate the polarization of light differently depending on the
propagation direction. As a result, backward-traveling light is diverted to a different
port rather than reflecting back, protecting sensitive components like lasers or
EDFAs.

Practical Port Determination

To determine the ports in practice: Labeling: Manufacturers typically label ports
numerically (1, 2, 3, 4). Port 1 is usually the input for the main signal. Testing: Inject a
test light into a suspected input port and observe which port the light exits.

The exit port confirms the circulation sequence. Polarization Considerations: Some
circulators are polarization-dependent, meaning the correct port operation requires
matching the input polarization. Polarization-independent models handle any
polarization state.

Applications: Port determination is critical in DWDM systems, fiber lasers, optical
amplifiers, and sensing setups, where precise routing prevents back reflections and
signal interference.

Summary

Port determination in optical circulators relies on understanding the fixed, sequential
routing of light: each port serves as an input for one direction and an output for the
next. Proper identification ensures correct integration in fiber-optic systems,
maintains signal integrity, and protects sensitive optical components from reflected
light. Using labeled ports, test signals, and considering polarization effects allows
accurate port mapping for both 3-port and 4-port circulators.

Article Content

Optical circulator

An optical circulator is a three- or four-port optical device designed such that light
entering any port exits from the next. This means that if light enters port 1 it is
emitted from port 2, but if some of the emitted light is reflected back to the
circulator, it does not come out of port 1 but instead exits from port 3. This is
analogous to the operation of an electronic circulator. Fiber-optic circulators are used
to separate optical signals

Optical Circulator Calculator
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Optical circulators route light between ports with minimal crosstalk, essential for fiber
optic networks and bidirectional systems. This calculator determines port-to-port
transmission, output power, and

Understanding Optical Circulators in Fiber Optic Systems — A

Unlike optical isolators that block reflected light, a circulator routes optical signals in
a specific order — typically Port 1 → Port 2 and Port 2 → Port 3 — while preventing
unwanted back

Optical Circulator

To measure the directionality of an optical circulator from port 1 to port 3, port 2 has
to be terminated without reflection. This can be easily done by connecting port 2 to
an open-ended angled connector

Faraday Circulators

Typically, a circulator has three or four optical ports (inputs / outputs), although there
could in principle be more. Light entering one port exits from the next port, or from
the first port if injected into the last.

Single Mode Fiber Optic Circulators

An optical circulator is a three-port device that allows light to travel in only one
direction. A signal entering to Port 1 will exit Port 2 with minimal loss, while a

What is an Optical Circulator and How Does it Work

An optical circulator directs light sequentially through multiple ports, enabling
bidirectional communication. An optical isolator, on the other hand,

Optical Circulator (CIR)

The 3 port optical circulator is an element that separates optical signals that travel in
opposite directions in fiber. Please see the example file optical_circulator.icp for more
information on the implementation

Broadband circulators based on directional coupling of one-way ...

Optical circulators require a minimum of three ports, and more ports can be added by
cascading multiple three-port circulators [16,26]. For this reason, we focus on the
simplest three-port and four-port

7 Circulators

Circulators r more ports. While an isolator causes loss in the isolation direction, a
circulator collects the light and directs it to a nonreciproca output port. Figure 7.1
illustrates several possible circulator c
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Optical Circulator

An optical circulator is another device that is based on the nonreciprocal polarization
of an optical signal by Faraday effect. A basic optical circulator is a three-terminal
device as illustrated in Figure 3.5.26,

Optical Circulators: A Comprehensive Guide

Optical Circulators are crucial components in modern optical communication systems,
enabling the efficient routing of optical signals between different ports. In this
comprehensive guide,

Optical Circulators: A Comprehensive Guide

Optical circulators are non-reciprocal optical devices that direct light from one port to
another in a specific order, typically in a cyclic manner. They are crucial components
in modern optics and

What is a Fiber Optic Circulator?

A Fiber Optic Circulator is a three or four port optical device that directs the flow of an
optical signal from an input port to an output port in a manner that is not reciprocal.
For example, if a

Multiple-port integrated optical circulators

Abstract— We present a path towards reconfigurable, electrically driven and
integrated multiple-port optical circulators. Using this novel device architecture, we
demonstrate a six-port circulator with 14.4

What is Optical Circulator? What is the application of Optical ...

An optical circulator is a special fiber-optic component that can be used to separate
optical signals that travel in opposite directions in an optical fiber, analogous to the
operation of an

Mastering Directional Light Control: A Complete Guide to Fiber Optic ...

A fiber optic circulator is a non-reciprocal passive optical device that directs light
sequentially from one port to the next in a single direction. Unlike optical splitters or
couplers, which

Optical Circulators: Detailed Analysis, Working Principle, and ...

Explore the crucial role of optical circulators in modern communication systems.
Learn about their working principles, types, manufacturing considerations, and
applications in bidirectional
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This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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