
How to select parameters for a fiber optic
collimator

Article Overview

Fiber optic collimator parameters define how efficiently a collimator converts divergent fiber light into a

parallel beam and influence beam quality, coupling efficiency, and system performance.

Key Parameters

1. Working Distance (WD) The working distance is the distance from the collimator lens to the point where

the beam is collimated or focused. Longer WD allows more flexibility in system design but increases

alignment sensitivity. Typical values range from a few millimeters to over 100 mm, depending on the lens

type and application . 2. Beam Diameter The collimated beam diameter depends on the fiber's mode field

diameter (MFD) for single-mode fibers or core size/NA for multimode fibers, as well as the lens focal length.

Larger beam diameters reduce divergence but require precise alignment . 3. Wavelength Range Collimators

are designed for specific wavelength ranges, such as visible (e.g., 630 nm) or telecom (e.g., 1310 nm, 1550

nm). Using a collimator outside its specified range can degrade beam quality and increase insertion loss . 4.

Fiber Type Compatibility

o Single-Mode (SM): High beam quality, tight coupling, used in long-distance or precision applications.

o Multimode (MM): More tolerant to misalignment, lower beam quality.

o Polarization-Maintaining (PM): Preserves polarization; using non-PM collimators in polarization-sensitive

systems can cause unstable results . 5. Lens Type

o C-Lens (Cylindrical lens): Offers longer WD, higher thermal stability, and better performance in high-power

systems.

o GRIN Lens: Compact, suitable for short WD, but less thermally stable.

o Aspheric Lens: Reduces aberrations, improves beam quality, often used in high-precision applications . 6.

Alignment and Mechanical Stability Sub-micron alignment ensures minimal insertion loss and high coupling

efficiency. Mechanical housing and precision assembly reduce back reflections and maintain stable beam

propagation . 7. Connector Type Collimators may attach directly to bare fibers or via connectors like FC,

SMA, or APC. Connectorized collimators allow easy attachment/detachment but may slightly affect

performance due to additional interfaces . 8. Power Handling High-power applications, such as fiber lasers,

require collimators designed to handle elevated optical power without damage. Standard telecom collimators

are suitable for low-power signals, while specialized designs are needed for high-power systems .

Summary

Fiber optic collimator parameters are critical for ensuring efficient light coupling, stable beam propagation,

and optimal system performance. Selecting the right combination of working distance, beam diameter,

wavelength range, fiber type, lens type, and alignment precision is essential for applications in
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telecommunications, sensing, spectroscopy, and laser systems . Properly matched collimators reduce insertion

loss, maintain polarization, and improve overall optical system reliability.

This article explains what fiber optic collimators are, the different types available, typical

Adjustable Collimators - These allow the user to modify the divergence angle, enabling flexibility in

controlling the

The largest fiber collimators are those for high-power multimode fibers as used in laser material processing

They can be used in circulators, optical switches, collimator arrays, and other optical communication devices

to ensure stable

Fiber-optic Collimator To couple light both into and out of an optical fiber, it is essential to have a collimated

light beam. With the help

The optical fiber array collimator is a major component in optical fiber communication systems, and its

development is gradually

Fiberoptic collimators come in many forms. They can be single mode or multimode. Their diameters can be as

small as the fiber

A fiber collimator shapes light from a fiber into a parallel beam, reducing signal loss and improving efficiency

in optical

Passive optical components are widely used to ensure higher performance of optical networks. There are many

kinds

A fiber collimator is a foundational component that enables efficient transformation between fiber-guided light

and free-space optical

Our Polaris &#174; Kinematic Collimators offer high-quality collimation paired with long-term alignment

stability. The Fiber Launch

How measured fiber parameters help to choose the best coupling and collimation optics.

The collimation is performed using professional collimating telescopes. Please note: The fibers used in this

adjustment procedure are
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Sch&#228;fter+Kirchhoff design and manufactures their own line scan camera systems, laser sources,

beam-shaping optics and fiber-optic

Used in a wide variety of optical systems, these ruggedized modules are designed to collimate or focus light

exiting an optical fiber to

The F-H5-NIR-APC Collimator is designed specifically for single-mode and polarization maintaining (PM)

fiber applications in the 600
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