
The Role of Interferometric Spectrometer

Article Overview

An interferometric spectrometer measures the spectral content of light by splitting it into two beams,

introducing a controlled path difference, recombining them to produce interference fringes, and analyzing

these fringes to extract wavelength information.

Basic Working Principle

An interferometric spectrometer operates on the principle of interference of light waves. Light from a source is

split into two beams that travel along different optical paths. One path typically contains a reference mirror,

while the other interacts with the sample or is varied in length. When the beams are recombined, they

interfere, producing a pattern of fringes that depends on the difference in optical path lengths and the

wavelength of the light (Michelson interferometer configuration) .

Fourier Transform Spectroscopy

The intensity of the recombined light is recorded as a function of the path difference, creating an

interferogram. This interferogram contains information about all the spectral components of the light

simultaneously. By applying a Fourier transform to the interferogram, the spectrometer converts the

path-dependent interference pattern into a spectrum, revealing the intensity of each wavelength present in the

source .

Spectral Interferometry

In spectral interferometry, a known reference pulse and an unknown pulse are combined with a controlled time

delay to produce spectral fringes. The spacing and phase of these fringes encode information about the

unknown pulse's spectral intensity and phase. Narrowly spaced fringes indicate rapid phase changes with

frequency, while the fringe contrast provides amplitude information. This allows precise characterization of

ultrafast optical pulses .

Advantages

Interferometric spectrometers offer high spectral resolution and sensitivity, as the interference pattern

amplifies small differences in wavelength. They can measure broad spectral ranges simultaneously and are

widely used in Fourier transform infrared spectroscopy (FTIR), laser characterization, and precision metrology

.

Summary
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In essence, an interferometric spectrometer converts optical path differences into measurable interference

patterns, which are then mathematically transformed to obtain the spectral composition of the light. This

principle allows for highly accurate, non-dispersive spectral measurements across a wide range of

wavelengths.

In interferometric systems using long coherence sources, use of appropriate quarter- and half-wave plates and

The most common devices for the spectral dispersion of light are prism and grating spectrometers as well as

diverse

A Michelson interferometer with a movable mirror in one arm is an essential element in Fourier Transform

(FT)

Modern fiber-optic biosensors use interferometric schemes, usually exploiting low-finesse low-reflectivity

mirrors built by creating

Interferometry is a precise measurement technique that uses the interference of light waves to analyze the

physical properties of

An FTIR spectrometer uses a Michelson interferometer to separate a collimated beam of polychromatic

FTIR spectrometers (Fourier Transform Infrared Spectrometer) are widely used in organic synthesis, polymer

science,

Interferometric scattering microscopy (iSCAT) is a label-free imaging technique that enables detection of

nanoscale

Using fibers to couple the output from a relatively simple beam combiner to existing spectrographs offers a

fast and cost-effective

In this Primer, we describe the basic principles of iSCAT detection and imaging from theoretical and practical

points of

Spectral interferometry (SI) or frequency-domain interferometry is a linear technique used to measure optical

pulses, with the

Interferometers are investigative tools used in many fields of science and engineering. Pioneered in the mid- to

late-1800s, they are
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Interferometric scattering (iSCAT) microscopy is a powerful tool for label-free sensitive detection and

imaging of nanoparticles to high

Interferometers are devices that extract information from interference. They are widely used in science and

industry for the

Interferometric spectrometry is a new technique for the vacuum ultraviolet (VUV). Of the two types of

interferometric spectrometer

Optical interferometric sensors have acquired significant importance in metrology and information

technology,
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