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Components and Structure of a
Spectrophotometer

Overview

While component types and devices vary from brand to brand, the core principle of
how a spectrophotometer works stays largely the same.

Key Takeaways

A spectrophotometer consists of a light source, monochromator, slit/aperture, sample
holder, and detector, each playing a crucial role in measuring light absorption or
transmittance. Key Components and Their Functionsl. Light Source The light source
emits the initial beam of light that will pass through the sample.

Common sources include tungsten lamps for visible light and deuterium lamps for
ultraviolet light. The choice of lamp depends on the wavelength range required for
the measurement. 2.

Monochromator (Prism or Diffraction Grating) The monochromator separates the
polychromatic light into individual wavelengths. This can be achieved using a prism
or a diffraction grating. By rotating the prism or adjusting the grating, a specific
wavelength is selected to pass through the slit and onto the sample.

3. Slit or Aperture The slit controls the width of the light beam, allowing only a narrow
band of wavelengths to pass through. Adjusting the slit width can affect the
resolution and intensity of the light reaching the sample.

4. Sample Holder (Cuvette Holder) The sample holder is where the cuvette containing
the solution is placed. It ensures that the light passes uniformly through the sample
for accurate mes . o7 PR AT i
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5. Detector The detector measures the intensity of light that passes through the
sample. Common detectors include photodiodes, photomultiplier tubes, or charge-
coupled devices (CCDs).

The detector converts light into an electrical signal, which is then processed to
determine absorbance or transmittance. 6. Display or Readout System The processed
signal is displayed as absorbance or transmittance values, often on a digital screen or
as a graph.

This allows the user to analyze the concentration of the sample based on the Beer-
Lambert law.

Additional Notes

Some spectrophotometers may include collimators to align light rays parallel before
entering the monochromator, and advanced models may have scanning functions to
measure absorbance across a range of wavelengths. The combination of these
components allows precise measurement of light absorption, which is essential in
chemistry, biochemistry, environmental monitoring, and quality control applications.
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Spectrophotometer - Principle, Parts, Types,

Spectrophotometer is an analytical instrument which is used to measure the light
absorbed, transmitted or reflected by a substance at particular

The Structure of a Spectrophotometer : Shimadzu

You will find from the above explanation that the indispensable elements of a
spectrophotometer consist, as shown in Fig. 3, of a light source, a spectrometer,

Spectrophotometer: Principle, Parts, Types, and Uses

The word "spectrophotometer" combines two devices: a spectrometer (which
produces light of a specific wavelength) and a photometer (which measures light

8. Structure of a spectrophotometer (3) : Hitachi High-Tech Corporation

Two kinds of lamps, a Deuterium for measurement in the ultraviolet range and a
tungsten lamp for measurement in the visible and near-infrared ranges, are used as
the light sources of a
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Spectrophotometer: Principle, Instrumentation, Applications

The spectrophotometer technique is to measure light intensity as a function of
wavelength. It does this by diffracting the light beam into a spectrum of wavelengths,
detecting the

How a Spectrophotometer Works: A Step-by-Step Diagram Guide

Every spectrophotometer consists of **four main parts**: the light source,
monochromator, sample holder, and detector. Each plays a vital role in ensuring
accurate measurements.

Spectrophotometer - Principle, Types, Uses and

What are the three main components of a spectrophotometer? The main components
of a spectrophotometer are the light source, a device that

Spectrophotometer - Principle, Components, Applications,

A spectrophotometer is made of several key components: 1. Light Source. Provides
the initial beam of radiation. 2. Monochromator. Splits polychromatic light into
individual wavelengths.

6. Structure of a spectrophotometer (1) : Hitachi High-Tech Corporation

With the spectrophotometer, we measure a color (wavelength) using an artificial
source instead of the sun, and a detector and a meter instead of our eyes.

The Structure of a Spectrophotometer : Shimadzu (Europe)

A spectrophotometer in which only one beam passes through the sample
compartment is called a “single-beam spectrophotometer”. An explanation of the
difference between single-beam and double

Spectrophotometer - Principle, Types, Uses and

As a part of the color control program, designers and brand owners use a
spectrophotometer to capture and evaluate color and monitor color

The Structure of a Spectrophotometer

A spectrophotometer in which only one beam passes through the sample
compartment is called a “single-beam spectrophotometer”. An explanation of the
difference between single-beam and double

How a Spectrophotometer works and its design

How to choose the wavelength for the spectrophotometer? How Does a
Spectrophotometer Work? The basic components of a spectrophotometer are the
light source, a sample holder, a device to separate
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Structure of a spectrophotometer

The instrument that allows detecting the interaction between electromagnetic
radiation and matter is called a spectrophotometer and its basic structure can be
seen in the following diagram. The

7. Structure of a spectrophotometer (2) : Hitachi High-Tech Corporation

7. Structure of a spectrophotometer (2) Optical system Is there a dedicated position
for a sample? (Single beam and double beam) Single beam system In the
measurement of absorption, a sample

Spectrophotometer - Principle, Parts, Types, Mechanism, Uses

A spectrophotometer is a crucial instrument used in the field of spectroscopy to
guantitatively measure the reflection or transmission properties of a material as a
function of its

An Introduction to Spectrophotometers

Essential components of a spectrophotometer include a light source, monochromator,
sample holder, photomultiplier, and phototube. 1 This article

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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