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Optical modulators belong to external
modulation

Overview
An optical modulator is a device which is used to modulate a beam of light. The beam
may be carried over free space, or propagated through an optical waveguide (optical
fibre). Depending on the parameter of a light beam which is manipulated, modulators
may be categorized into amplitude modulators, phase modulators, polarization
modulators, etc. The easiest way to obtain modulation of intensity of a light beam is
to modulate the current driving the light source, e.g. a laser diode.

Key Takeaways
Optical modulators are devices used in external modulation, where a separate
modulator alters the light signal rather than modulating the light source
directly.Understanding External Modulation

External modulation involves using a separate optical modulator to modify the
characteristics of a light wave emitted by a laser or LED, instead of directly varying
the light source itself . This approach is particularly important in high-speed optical
communication systems, where direct modulation can cause undesirable effects such
as chirping, which broadens the laser linewidth and limits data transmission rates .

Role of Optical Modulators

Optical modulators function as electrically controlled devices that adjust the
amplitude, phase, or polarization of the light passing through them . They can be
classified based on the physical mechanism used:
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• Electro-optic modulators: Change the refractive index of a material in response to
an electric field, affecting the phase of light .

• Acousto-optic modulators: Use sound waves to diffract and modulate light.

• Magneto-optic modulators: Alter light properties using magnetic fields.

• Electro-absorptive modulators: Vary the absorption coefficient of the material to
modulate light intensity .
Advantages of External Modulation
• High-speed operation: Suitable for data rates above 10 Gbps, unlike direct
modulation which is limited at lower speeds .

• Reduced chirp: Maintains narrow linewidths for long-distance fiber-optic
transmission.

• Flexibility: Can modulate amplitude, phase, or polarization independently of the
light source.
Typical Implementation

A common example is the Mach-Zehnder interferometer modulator, often made from
lithium niobate (LiNbO₃), which splits the light into two paths, applies a phase shift
via an electric field, and recombines the beams to produce amplitude modulation .
The modulator acts like an electrically activated shutter, controlling the light output
according to the input electrical signal. In summary, optical modulators are integral
to external modulation, enabling precise, high-speed control of light signals in
modern optical communication systems, and are distinct from direct modulation
where the light source itself is modulated .

Article Content

Optical modulator

An optical modulator is a device which is used to modulate a beam of light. The beam
may be carried over free space, or propagated through an optical waveguide (optical
fibre). Depending on the parameter of a light beam which is manipulated, modulators
may be categorized into amplitude modulators, phase modulators, polarization
modulators, etc. The easiest way to obtain modulation of intensity of a light beam is
to modulate the current driving the light source, e.g. a laser diode. This sort of
modulation is c

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://jewelbluimages.co.za
Technical inquiry: https://jewelbluimages.co.za/contact.html

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