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Article Overview

Y ou can build afunctional DIY spectrometer using simple materials like a cardboard tube, diffraction grating,
and alight sensor or webcam to analyze light spectra.

Understanding the Basics

A spectrometer is an instrument that splits light into its component wavelengths to measure the intensity of
each color. This alows you to identify materials, analyze chemical composition, or study light sources. Light
can be split using a prism (refraction) or a diffraction grating (interference), and the resulting spectrum is
detected either visually or electronically using a sensor or camera.

Materials Needed

o Cardboard tube (e.g., paper towel tube) or asmall box for the enclosure

o Diffraction grating or a CD/DVD as alow-cost aternative

o Slit material (two pieces of stiff paper or razor blades) to create a narrow light entry
o Light source (LED, 100 W bulb, or deuterium-halogen lamp for UV/IR experiments),
o Detector: webcam, light-dependent resistor (LDR), or photodiode

o Tape, glue, and black paper to reduce stray light

0 Optional: Arduino or Raspberry Pi for electronic data capture

Step-by-Step Construction

0 Build the Enclosure: Use a cardboard tube or box to house the spectrometer. Ensure it is light-tight to
prevent stray light from affecting measurements .

o Create the Slit: Cut two pieces of stiff paper or use razor blades to form a narrow dlit (~1 mm) at one end of
the tube. This dlit allows athin beam of light to enter .

o Install the Diffraction Grating: Place the grating at the opposite end of the dlit. If using a CD/DVD, position
it so the reflective side faces the incoming light. The grating will separate the light into its component
wavelengths.

o Position the Detector: Place a webcam, photodiode, or LDR behind the grating to capture the spectrum. For
electronic setups, connect the sensor to an Arduino or Raspberry Pi to record intensity data .

o Calibrate and Test: Shine a known light source (like a fluorescent lamp) through the dlit and observe the
spectrum. Adjust the dlit width, grating angle, or detector position for optimal resolution .

0 Analyze the Spectrum: Use software (e.g., Theremino, Arduino serial monitor, or open-source spectrometry
software) to visualize and measure the intensity of each wavelength .

Tipsfor Better Results
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o Paint the inside of the tube or box black to minimize reflections .

o Useanarrow dlit for higher spectral resolution, but ensure enough light reaches the detector .

o For UV or IR analysis, select alight source and detector sensitive to those wavelengths .

0 Experiment with different gratings or prisms to improve wavelength separation . By following these steps,
you can create a low-cost, functional spectrometer suitable for educational experiments, hobbyist projects, or
basic material analysis at home.

This instructable will explain how to build a fairly basic but working spectrophotometer out of easily
sourceable parts. Of course, this

Build Your Own Spectrometer: A Step-by-Step Science Project Guide ? **TL;DR: Build Your Own
Spectrometer in 5 Steps** Want to

Building a Spectrometer Build a Worthy Spectrometer This task consists of building a spectrometer using the
grating handed out in

How To Make A Spectrometer Spectrum and spectrometer A spectrometer is a device used to analyze the
properties of light. Below

Designing a 3D-printed optical spectrometer using a diffraction grating and open-source software. |
Building a Spectrometer does not have to be expensive. Learn how to build one for less

Make use of an ad hoc module by AMS in order to make a precious Arduino based tool. It will
Spectroscopy seems simple: split a beam of light into its constituent wavelengths with a

Using everyday materials found at home, students will build a CD spectrometer and

Learn how to make your own homemade spectrometer using simple materials. Use light to

DIY Spectroscope: A spectroscope is an instrument used to break light up into its constituent colors, just like a
prism does, showing

By designing and building their own visible-light spectrophotometers, students get to grips with the
underlying

Today, we will be making aDIY high resolution spectrometer. The pdf file can be
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Do

Hereis alist of al the components and parts required to make your very own Low-Cost Spectrometer. All
parts should be commonly

From Solar Spark, this simple activity allows students to make a spectrometer using a card box and a compact
disc. The compact

Make Your Own Spectrometer Resource overview From Solar Spark, this simple activity allows students to
make a spectrometer

Web: https://www.in-au.co.za
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