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Spectrometers and Concentrators

Overview
This paper elaborates on the detailed design process and considerations for the light
concentrator of the IACT using the LACT light concentrator design as an example.

Key Takeaways
Spectrometers analyze light to determine material properties, while concentrators
focus energy, often sunlight, for applications ranging from laboratory analysis to
space exploration.

Spectrometers

A spectrometer is an instrument that measures the properties of light across different
wavelengths to analyze the composition or characteristics of a sample. It works by
dispersing light using a diffraction grating or prism, separating it into its spectral
components, which are then detected by photodetectors or sensor arrays.
Spectrometers can measure absorption, emission, fluorescence, and scattering,
providing both qualitative and quantitative information about substances.

Types of spectrometers include: Optical spectrometers: Used in chemistry, physics,
and biology to analyze light-matter interactions across UV, visible, and IR spectra.
Micro-spectrometers: Compact devices suitable for field or space applications,
capable of high-resolution measurements in small form factors. Laser spectrometers:
High sensitivity instruments using tunable lasers for narrow spectral regions.

Spectrographs and spectroradiometers: Devices with large detector arrays for
recording spectra without scanning, often calibrated for intensity measurements.
Applications of spectrometers include material identification, environmental
monitoring, medical diagnostics, optical metrology, and space science.
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Concentrators

A concentrator is a device that focuses energy, typically sunlight, onto a smaller area
to increase intensity. In space and planetary applications, Cassegrain solar
concentrators are used for multiple purposes, including: Sintering lunar regolith to
create stable landing surfacesHarvesting volatiles like H2O, O2, H2, and He-3Serving
as antennas for telemetry and communicationActing as space telescopes with large
apertures for high-resolution imaging These concentrators often integrate lightweight
composite mirrors and can be combined with micro-spectrometers for in situ analysis
of materials, such as mineral mapping on the Moon or Mars.

Integration and Applications

In advanced applications, spectrometers and concentrators are combined to analyze
materials while concentrating energy. For example, in lunar exploration, a Cassegrain
concentrator can focus sunlight onto regolith while a micro-spectrometer analyzes its
composition, enabling resource utilization and surface stabilization. In laboratory and
industrial settings, spectrometers are used with light sources, fiber optics, and optical
elements to perform UV-VIS, NIR, Raman, and fluorescence spectroscopy, supporting
research, quality control, and environmental monitoring.

Summary

Spectrometers: Measure light properties to identify and quantify materials.
Concentrators: Focus energy for processing, analysis, or power generation. Combined
use: Enables high-precision analysis and energy-intensive applications, from
laboratory research to space exploration.

These technologies are essential in scientific research, industrial processes, and
extraterrestrial missions, providing both analytical capabilities and energy
management solutions.

Article Content

Light concentrator design for the large array of imaging atmospheric ...

This paper elaborates on the detailed design process and considerations for the light
concentrator of the IACT using the LACT light concentrator design as an example.

Spectrometers Systems | High quality process control

Find partners and distributers near you. Spectrometer systems for large area
coatings, food & agricultural industry. Ensuring quality, securing process control and
providing greater efficiency.

Spectrometers – scanning, spectrographs,
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In optical technology and fundamental physics, spectrometers are applied for
characterizing various kinds of light sources and optical components. Astronomy

Spectrometers – Visual Encyclopedia of Chemical

Spectrometers use light wavelengths to investigate the chemical composition of a
sample. Atomic spectrometers use an analytical method by which one or several

Elemental Analysis Solutions & Analytical Instruments | SPECTRO

SPECTRO is a global leading supplier of advanced analytical instruments like ICP, Arc
Spark OES, and XRF spectrometers for precise elemental analysis of materials.

Spectrometers, monochrometers and spectrographs

A spectrometer separates an incoming light source into its spectral components. A
monochromator produces a beam of light with a very narrow bandwidth. A
spectrograph splits light from an object into

Spectrometers & Spectroscopy Equipment | Edmund

Explore optical spectrometers, systems, and components for spectroscopy, detection,
and analysis. Ideal for UV-VIS, NIR, Raman, and fluorescence

Product: LAMBDA 365+ UV/Vis Spectrometer

The new LAMBDA® 365+ double-beam UV/Vis spectrometer delivers the
performance researchers and analysts need to measure high absorbance liquids

Compact grating spectrometer

Fraunhofer IPMS is a provider of fully-fledged and at the same time cost-effective
grating spectrometers. Compared to the conventional use of

Spectrometer

A spectro photo meter is a spectrometer that only measures the intensity of
electromagnetic radiation (light) and is distinct from other spectrometers such as

Savant™ SpeedVac™ SPD120 Vacuum Concentrator and Kits

These modular vacuum concentrators provide flexibility for your benchtop space.
They are ideal for evaporation of non-aggressive organics. Choose from one of 2 kits
available: SPD120P1 SpeedVac

Savant™ SpeedVac™ High Capacity Concentrators

Savant™ SpeedVac™ High Capacity Concentrators. Optimize evaporation with the
three selectable heating levels of these high capacity concentrators, ideal for

Deep Space 1: Advanced Technologies: Solar Concentrator Arrays
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SOLAR CONCENTRATOR ARRAYS The innovative array uses 720 lenses to focus
sunlight onto 3600 solar cells, each converting the light into electricity to power the
ion propulsion system and the rest of

What Is a Sample Concentrator and How Is It Used in Laboratories?

In today''s labs, different types of tools are vital for ensuring effective experiments.
Sample concentrators are particularly noteworthy for their role in improving sample
preparation for analysis.

Sensitivity Enhancement for Flame Atomic Absorption ...

A simple attachment to enhance the sensitivity of flame atomic absorption spec-
trometry (FAAS) is described along with some performance results and practical
applications. An historical

Mass Spectrometry Technology Overview

Atoms and molecules must first be ionized before they can be accelerated through
the mass spectrometer and detected. This is because mass spectrometers

Thermo Scientific Savant SpeedVac™ Vacuum Co

Savant SpeedVac™ Vacuum Concentrators for Organic Chemistry and Drug Discovery
Applications Optimize evaporation with Thermo Scientific™ Savant™ SpeedVac™
High Capacity Concentrators.

Savant SpeedVac™ Vacuum Concentrators for Organic Chemistry

Savant SpeedVac™ Vacuum Concentrators for Organic Chemistry and Drug Discovery
Applications Perform HPLC fraction and reversed-phase SPE eluant applications with
these large capacity
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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

Powered by TCPDF (www.tcpdf.org)

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved

http://www.tcpdf.org

