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What kind of radiation is used in a
spectrometer

Overview

Other types of spectroscopy are distinguished by specific applications or
implementations: ¢ is based on sound waves primarily in the and regions. ¢ is a
method used to study surfaces of materials on a micro-scale. It is often used in
connection with electron microscopy.

Key Takeaways

Spectrometers use electromagnetic radiation, typically light in the ultraviolet, visible,
or infrared range, generated by lamps or lasers depending on the application.

Types of Radiation

Spectrometers operate by analyzing electromagnetic radiation that interacts with a
sample. The radiation can span a wide range of the spectrum, including ultraviolet
(UV), visible, and infrared (IR) light, and in specialized instruments, even X-rays or
gamma rays for non-optical spectrometry. The choice of radiation depends on the
type of spectrometer and the material being studied.

Radiation Sources

There are two main classes of radiation sources used in spectrometry: Continuum
Sources: These emit a broad range of wavelengths. Examples include tungsten lamps
for visible light, deuterium lamps for UV, and heated solids. The emitted light is then
narrowed using optical elements like prisms or diffraction gratings to select the

desired wavelength.
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Line Sources: These produce radiation at specific, discrete wavelengths. Examples
include gas discharge lamps (argon, xenon, hydrogen, or deuterium) and lasers. Gas
lamps excite atoms in a sealed chamber to emit characteristic spectral lines, while
lasers generate highly monochromatic light through stimulated emission.

How Radiation is Usedln a spectrometer, the selected radiation interacts with the
sample by being absorbed, transmitted, or reflected. The spectrometer then
measures changes in intensity or wavelength to produce a spectrum, which can
reveal the sample's composition, structure, or other properties. Optical spectrometers
often use diffraction gratings or prisms to disperse the light into its constituent
wavelengths for detection.

Summary

In essence, spectrometers rely on electromagnetic radiation as the probing medium.
The radiation can be broad-spectrum or monochromatic, sourced from lamps or
lasers, and is chosen based on the spectral region of interest and the type of analysis
being performed. This versatility allows spectrometers to study materials across a
wide range of scientific fields, from chemistry to astronomy.
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Other types of spectroscopy are distinguished by specific applications or
implementations: ¢ Acoustic resonance spectroscopy is based on sound waves
primarily in the audible and ultrasonic regions. ¢ Auger electron spectroscopy is a
method used to study surfaces of materials on a micro-scale. It is often used in
connection with electron microscopy.

Spectrometer

There are two classes of radiation sources used in spectrometry: continuum sources
and line sources. The former are usually lamps or heated solid materials that

Spectrometer | Optical, Light & Wavelength | Britannica

As used in traditional laboratory analysis, a spectrometer includes a radiation source
and detection and analysis equipment. Emission spectrometers excite molecule s of a
sample to higher energy states

Hubble Spectroscopy
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A spectrum''s curve, called a continuum, represents the continuous emission of
electromagnetic radiation at all wavelengths. A bright line (emission) or dark line
(absorption) in the

Spectroscopy 101 - Introduction

Almost everything we know about the make-up, temperature, and motion of planets,
stars, and galaxies comes from spectroscopy: measuring the specific colors of light
that they emit, absorb,

Infrared Radiation

Infrared spectroscopy allows us to see infrared radiation that is typically invisible to
the eye. Learn about this critical technique and its applications.

Spectroscopy | Definition, Types, & Facts | Britannica

The decomposition of electromagnetic radiation into its component wavelengths is
fundamental to spectroscopy. Evolving from the first crude prism spectrographs that
separated

What is a Spectrometer and How Does it Work?

A spectrometer is an instrument used to measure the properties of light across a
specific portion of the electromagnetic spectrum. The word “spectrum” refers to the
range of wavelengths or

Wiley Analytical Science

Researchers have developed a programmable metasurface approach that
dynamically steers light generated by fast electrons. The theoretical framework
extends the Smith-Purcell effect, enabling

Atomic absorption spectroscopy

Atomic absorption spectrometer block diagram An atomic absorption spectrometer
contains many components such as the radiation source, atomizer,

WHAT IS MASS SPECTROMETRY

What Is Mass Spectrometry? An In-Depth Look at This Powerful Analytical Technique
what is mass spectrometry and why has it become such a crucial tool across so many
fields, from chemistry to
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Spectrometer

Figure 3 depicts the important features of simple instrumentation that can be used
for absorption spectroscopy, and a typical spectrum. Although all absorption
spectrometers might not be exactly

What Is Spectroscopy & How Is It Used in the Lab?

Definition of Spectroscopy Spectroscopy is a technique used to analyze the
interaction between matter and electromagnetic radiation. It helps identify and
quantify materials based on how

What kind of radiation is used in mass spectroscopy?

Different types of ionizing radiation are used in mass spectroscopy, such as electron
ionization and electrospray ionization. In electron ionization, a high-energy electron
beam is used to

Spectrometer

Spectrometer An XPS spectrometer A spectrometer (/ spek'tromitar /) is a scientific
instrument used to separate and measure spectral components of a physical
phenomenon. Spectrometer is a broad

Spectroscopy

Spectroscopy - Electromagnetic, Radiation, Sources: Although flames and discharges
provide a convenient method of excitation, the environment can strongly perturb the
sample being
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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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