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How to use a spectrometer for refraction
testing
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Overview

The operation of a spectrometer relies on four interconnected components working in
sequence to produce a measurement.

Key Takeaways

A spectrometer can measure the refractive index of a prism by determining the
minimum deviation angle of light passing through it.

Equipment and Setup

To perform refraction testing, you need a prism spectrometer, which typically
includes a collimator, prism table, and telescope. The collimator produces a parallel
beam of light from a slit illuminated by a source such as a mercury or cadmium lamp.
The prism is placed on the prism table with its apex facing the collimator, and the
telescope is used to observe the refracted light.

Calibration

Focus the telescope: Adjust the eyepiece until the crosshairs are sharp for your
unaccommodated eye. Focus on a distant object to ensure the telescope is set for
parallel rays. Focus the collimator: Adjust the slit and collimator lens so the slit
appears sharp in the telescope, producing a parallel beam.

Level the prism table: Use the adjusting screws to ensure the prism table plane is
parallel to the axes of the collimator and telescope.
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Measurement Procedure

Position the prism: Place the prism with its apex toward the collimator. llluminate one
polished face with the collimated light. Find minimum deviation: Rotate the prism
table until the slit image reverses direction.

The position where the image just reverses is the minimum deviation angle (D). Align
the telescope: Rotate the telescope to center the slit image on the crosshairs. Record
the angular readings using the spectrometer's Vernier scale.

Repeat for different wavelengths: Use spectral lines from the lamp to measure
deviation angles for multiple wavelengths, allowing determination of the refractive
index as a function of wavelength.

Calculating Refractive Index

The refractive index n of the prism is calculated using the apex angle (A) and the
minimum deviation angle (D) with the formula: n=sin(A+D2)sin(A2) This formula
applies for each wavelength measured, enabling the creation of a dispersion curve
showing how the refractive index varies with wavelength.

Tips for Accuracy

Ensure the prism faces are polished and the apex angle is measured precisely. Use a
stable light source with discrete spectral lines for calibration. Take multiple readings
and average them to reduce errors.

For liquids, a hollow prism with plane-parallel glass can be used to measure refractive
indices. By following these steps, a spectrometer can accurately determine the
refractive index of solids or liquids and provide insight into the material's optical
properties.

Article Content
How to Use a Spectrometer: A Step-by-Step Guide

The operation of a spectrometer relies on four interconnected components working in
sequence to produce a measurement. The process begins with the light source, which
provides the

How to Use a Spectrometer: A Step-by-Step Guide [Calibration Secrets]

Master the art of spectral analysis. Follow our expert guide to spectrometer
calibration, sample prep, and data interpretation for flawless lab results.

A Beginner''s Guide to Using a Spectrophotometer
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Learn how to use a spectrophotometer with our step-by-step guide. Master sample
preparation, calibration, and Beer-Lambert law principles for

How to Do Spectrophotometric Analysis: 13 Steps (with Pictures)

Use a single wavelength of light (monochromatic color) to make the testing more
effective. The color of the light chosen should be one known to be absorbed by one of
the chemicals thought to be in the test solute. Set the desired wavelength according
to the specifications of your spectrophotometer.

Mastering Spectrophotometry: Step-by-Step Guide to Using ...

Learn how to use spectrophotometers and UV spectrometers effectively with our
detailed guide. Understand the role of a blank, proper cuvette placement, and more
for accurate measurements

Optical spectrometer

Comparison of different diffraction based spectrometers: Reflection optics, refraction
optics, fiber/integrated optics [citation needed] Spectroscopes are often used in
astronomy and some

A Capella: A Unigue Compilation | PDF | Wellness

This document contains a long list of words beginning with "ab-" or "ac-". It does not
appear to be a coherent text, but rather a collection of unrelated terms.

Color Measurement Spectrophotometer Manufacturer | HunterLab

Color & Appearance Measurement Solutions We usually think of color as a qualitative
characteristic — something we determine based on sensory observations. Using
spectrophotometer data. This

IRUBIS Monipa Online ATR Mid-Infrared Spectrometer for Bioprocess ...

The IRUBIS Monipa Online ATR Mid-Infrared Spectrometer is an engineered solution
for real-time, non-invasive bioprocess monitoring in both upstream and downstream
biomanufacturing.

Diffraction grating

Diffraction gratings are often used in monochromators, spectrometers, lasers,
wavelength division multiplexing devices, optical pulse compressing devices,
interferometers, and many other optical

Gem Testing Tutorial: how to use the Refractometer and ...

In this tutorial | walk you through refractive liquid handling, how to find the real
shadow edge, spot readings on cabochons, and why birefringence is such a powerful
clue.
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Spectrophotometry

Spectrophotometry is a tool that hinges on the quantitative analysis of molecules
depending on how much light is absorbed by colored compounds. Important

Rose-Hulman''s Introductory Laboratory Physics lab

Introduction In this experiment you will use a prism spectrometer to measure the
index of refraction of a glass prism as a function of the wavelength of light. The

Determination of Refractive Index using a Prism

In this experiement a prism is used in conjunction with a spectrometer to analyse the
spectral components in sodium light. The strongest line is at 589 nm (yellow) and
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Spectrophotometric Methods of Refractive Indices Measurement

A study of the use fo the Cary 5000 spectrophotometer with Universal Measurement
Accessory was conducted to refractive indices of different type of materials,
especially single crystal optical

Theses and Dissertations Available from ProQuest

Off-campus Purdue users may download theses and dissertations by logging into the
Libraries' proxy server with your Purdue Career Account. Links to log in to the proxy
server directly below the

International Gem Society IGS

Information and educational services for everyone interested in gemstones. For
gemologists, hobbyists, jewelers, lapidaries and

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

© 2026 CGWEB NETWORK INFRASTRUCTURE - All rights reserved



Page 5/5

Contact Us

Continue your research online:

Website: https://cgweb.co.za
Technical inquiry: https://cgweb.co.za/project-enquiry.html

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