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Working Principle of Agilent Imported
Spectrometer

Overview
Basics of LC/MS With a focus on the fundamentals of LC/MS, this primer explains the
basic principle of operation, theory and technique for the liquid chrom.

Key Takeaways

Agilent spectrometers operate by measuring the interaction of light with a sample,
converting absorbed or transmitted light into a spectral fingerprint for analysis.

Overview

Agilent spectrometers, such as the Cary 630 FTIR, use Fourier Transform Infrared
(FTIR) spectroscopy to identify and quantify molecular compounds. The instrument
directs an infrared light source through a sample, and a detector measures the
intensity of light absorbed at different wavelengths. Each molecule absorbs light at
characteristic frequencies, producing a unique spectral fingerprint that allows
identification and quantification of compounds in mixtures.

Core Components and Function

Light Source: Emits a broad spectrum of infrared or visible light depending on the
spectrometer type.

© 2026 FD SOLUCIONES OPTICAL SYSTEMS - All rights reserved



Page 2/5

In FTI

R systems, this is typically a mid-infrared source. Interferometer (FTIR-specific): The
Michelson interferometer is central to Agilent FTIR spectrometers. It splits the light
into two beams, reflects them off mirrors, and recombines them to produce an
interference pattern.

This pattern encodes the spectral information of the sample. Sample Interaction: The
recombined light passes through or reflects off the sample. Molecules in the sample
absorb specific wavelengths, altering the interference pattern.

Detector: Measures the intensity of transmitted or reflected light. The detector
converts light signals into electrical signals, which are then processed to generate a
spectrum. Data Processing: In FTIR, a Fourier Transform converts the raw
interferogram into a conventional spectrum showing absorbance versus wavelength.

In UV-Vis spectrophotometers, the Beer-Lambert law relates absorbance to
concentration, allowing quantitative analysis.

Additional Principles

Diffraction Gratings and Monochromators: In UV-Vis or other optical spectrometers, a
diffraction grating or prism separates light into its constituent wavelengths. The
monochromator selects a specific wavelength to pass through the sample, enhancing
resolution and accuracy. Signal Interpretation: The resulting spectrum provides
qualitative and quantitative information.

Peaks correspond to specific molecular vibrations (FTIR) or electronic transitions (UV-
Vis), enabling identification of chemical structures and concentrations.

Summary

Agilent spectrometers combine precise optical components, sample interaction, and
advanced data processing to measure light absorption or transmission.

FTI

R models like the Cary 630 use interferometry for high-resolution spectral analysis,
while UV-Vis models rely on monochromators and diffraction gratings. The working
principle is fundamentally based on light-matter interaction, producing a spectral
fingerprint that reveals molecular composition and concentration.
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Article Content
Basics of LC/MS

With a focus on the fundamentals of LC/MS, this primer explains the basic principle of
operation, theory and technique for the liquid chromatograph (LC), the mass
spectrometer (MS), ion source,

Liquid Chromatography/Mass Spectrometry (LC/MS)

Agilent LC/MS enables a wide array of applications by combining sample preparation,
liquid chromatography (LC), mass spectrometry (MS), and dedicated software tools
like compound

How Do Spectrometers Work? Spectrometer vs. Spectrophotometer
PDF file
Basics of LC/MS (5988-2045EN) - University of Pittsburgh

Mass spectrometers work by ionizing mole-cules and then sorting and identifying the
ions according to their mass-to-charge (m/z) ratios. Two key components in this
process are the ion source, which

Liguid Chromatography Mass Spectrometry Platforms

Parameter-Less Integrator & Peak Validation Traditional derivative-based integrators
need tedious adjustment of integration parameters perform poorly near the Lower
Limit of Quantitation need to

UV-Vis Spectrometer Manual (Cary 5000)

The Agilent Technologies Cary 5000 UV-Vis-NIR spectrometer offers high quality
photometric performance with a 200 - 3300 nm spectral range. The Cary 5000
facilitates both absorbance and

Spectrometer

Spectrometer is a broad term often used to describe instruments that measure a
continuous variable of a phenomenon where the spectral components are somehow
mixed. In visible light a spectrometer can

Mass Spectrometry Explained: Principle, Steps & Uses

Discover how mass spectrometry identifies and analyzes molecules. Learn its
principle, parts, step-by-step process, and key applications in science.

ICP-MS: Principle of operation and instrumentation
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Samples are introduced as aqueous solutions or - e.g. after laser ablation - as dry
aerosols into the inductively coupled plasma (ICP). The elements present in the
sample are ionised in the argon

The Principle, Types, and Applications of Mass Spectrometry: A ...

he most common form of data representation in a sample using the mass
spectrometer. A histogram is attached to the mass spectrometer, and this represents
the graphical approximate distribution of the

Agilent 240/280 Series AA User''s Guide

Agilent AA spectrometers have several safety features in place to prevent flashbacks,
and flashbacks are very rare in circumstances where instruments are properly
maintained.

What Is ICP-OES? Principles & Technique | Agilent

An Introduction to the Principles of Inductively Coupled Plasma - Optical Emission
Spectroscopy (ICP-OES) Learn about the basics of ICP-OES analysis and design. The
overview addresses such topics

Handheld Raman Spectrometers, Portable Raman | Agilent

What is Handheld Raman Spectroscopy? Handheld Raman spectrometers combine
the long-established principles of Raman spectroscopy with miniaturized
components, enabling users to take and use

Liquid Chromatography/Mass Spectrometry (LC/MS)

Learn about Agilent's liquid chromatography/mass spectrometry (LC/MS). Agilent
LC/MS enables a wide array of applications by combining sample preparation, liquid
chromatography (LC), mass

What is Raman Spectroscopy? Principles Overview | Agilent

Learn about Raman spectroscopy—What is Raman spectroscopy? How does Raman
spectroscopy work? Learn the fundamentals of Raman, including the Raman effect
and Raman scattering, the

What Is Fluorescence Spectroscopy? Principles Overview | Agilent

Fluorescence Spectroscopy Overview An Introduction to the Fundamentals of
Fluorescence Spectroscopy Learn the basics of fluorescence spectroscopy, including
the key principles behind

Transmission FTIR Mode, FTIR Sampling Techniques | Agilent
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Transmission FTIR mode is suitable for liquids, gases, powders and films. Learn about
how transmission FTIR spectroscopy works, the different types of transmission FTIR
sampling accessories available,

The Principles of ICP MS

Learn about the principles of ICP-MS, including an animated sequence of an "ions eye
view" as it travels through the instrument and take a close look at the Agilent 7500
ORS.

Basics of LC/MS

Learn about the basics of liquid chromatography mass spectrometry. With a focus on
the fundamentals of LC/MS, this primer explains the basic principle of

Contact Us

Continue your research online:

Website: https://fdsoluciones.es
Technical inquiry: https://fdsoluciones.es/project-enquiry.html

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