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Core Components of a
Spectrophotometer

Overview

As light hits the substrate, electrons are released, which cause a change in current
required to power the substrate.

Key Takeaways

A spectrophotometer consists of four core components: a light source, a
monochromator (or optical system), a sample holder, and a detector, each playing a
critical role in measuring light absorption.Light Source

The light source provides the initial radiation required for measurement. Different
sources are used depending on the wavelength range: tungsten-halogen lamps for
visible light (400-700 nm), deuterium lamps for ultraviolet light (185-400 nm), and
Nernst filaments or globars for infrared measurements. Some advanced instruments
combine multiple lamps and switch automatically based on the selected wavelength
to ensure accurate readings .

Monochromator (Optical System)

The monochromator isolates a narrow band of wavelengths from the broadband light.
It typically includes:

* Entrance slit: narrows the incoming light beam.

* Dispersing element: a prism or diffraction grating that separates light into its
component wavelengths.
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* Exit slit: allows only the selected wavelength to pass to the sample. Modern
spectrophotometers often use rotating diffraction gratings for precise wavelength
selection, while simpler instruments may use optical filters .

Sample Holder

The sample holder, often a cuvette compartment, positions the sample in the path of
the monochromatic light. It ensures consistent alignment and path length, which is
critical for accurate absorbance measurements. The holder may also accommodate a
blank solution to establish a baseline before measuring the sample .

Detector

The detector measures the intensity of light transmitted through the sample.
Common detectors include photomultiplier tubes or photodiodes, which convert light
into an electrical signal. The detector allows the instrument to calculate absorbance
or transmittance, which can then be used to determine the concentration of the
analyte using the Beer-Lambert Law .

Additional Components

Some spectrophotometers include collimators to align light rays, apertures or slits to
control light width, and digital displays or software interfaces to present results.
These components enhance precision and usability but are secondary to the four core
elements . Understanding these components clarifies how a spectrophotometer
converts light absorption into quantitative data, making it an essential tool in
chemistry, biology, and food science laboratories .
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cuvettes, beam splitter, mirror, detector, and

Spectrophotometer: Principle, Instrumentation, Applications

The spectrophotometer technique is to measure light intensity as a function of
wavelength. It does this by diffracting

Components of a Spectrophotometer

As light hits the substrate, electrons are released, which cause a change in current
required to power the substrate. The change in
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wavelengths.
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8. Structure of a spectrophotometer (3) Components of spectrophotometer Light
source Two kinds of lamps, a Deuterium for

2.1.5: Spectrophotometry

Figure 2 shows a sample spectrophotometer (Model: Spectronic 20D). Figure 1: Basic
structure of

Spectrophotometer

Spectrophotometer A spectrophotometer is a fundamental analytical instrument used
in laboratories to measure the
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Dissecting the Spectrophotometer: Key Components A spectrophotometer comprises
several key components that

Spectrophotometer: Types, Diagram, Working Principle, & Uses

Diagram of Spectrophotometer Working Principle of Spectrophotometer A
spectrophotometer sends a beam of light

UV Spectrophotometer working principles, components, and applications

UV Spectrophotometer working principles, components, and applications A UV
spectrophotometer is a sophisticated analytical

Spectrophotometer: Parts and Theory

Learn about the parts of a spectrophotometer and the Beer-Lambert Law. Explore the
relationship between concentration and

Spectrophotometer - Principle, Types, Uses and

What are the three main components of a spectrophotometer? The main components
of a

What Are The Basic Parts Of A Spectrophotometer And What Are

The essential components of spectrophotometer instrumentation include:.
instrumentation of spectrophotometer. Identify the parts of

9 Exploring the Insides of a Spectrophotometer

The components and light paths of the instrument are shielded from exter-nal light
and dust. Spectrophotometric measurements may

Spectrophotometer Principle: Types, Working
The components of the spectrophotometer can be described as: a light source, a light
Spectrophotometer - Principle, Components, Applications,

A spectrophotometer is a scientific instrument used to measure how much light a
sample absorbs. It is mainly used to
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UV-VIS Spectrophotometers The basic components of a spectrophotometer are shown
in Figure 12.6. Figure 12.6 Schematic

Spectrophotometer: Principle, Instrumentation, Applications

Instrumentation of Spectrophotometer The essential components of
spectrophotometer instrumentation include: A
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This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 8/8

Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

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