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 «CONSTRUCTION OF ARDUINO-BASED 

ULTRAVIOLET SPECTROMETER FOR DEMONSTRATION PURPOSES» 

 

Abstract: Spectrometry plays a crucial role in scientific research, environmental 

monitoring, and chemical analysis. This study presents the construction of an Arduino-

based ultraviolet (UV) spectrometer designed for demonstration purposes. The 

spectrometer consists of a ultraviolet light source, diffraction grating, photodetector, 

and an Arduino microcontroller for data acquisition and processing. The system is 

capable of measuring ultraviolet light absorption and transmission characteristics of 

various samples, providing an affordable and accessible alternative for educational and 

experimental applications. Calibration procedures, data analysis techniques, and 

potential applications in teaching and research are also discussed.  

Keywords: Arduino, Ultraviolet Spectrometer, ultraviolet Spectroscopy, 

Optical Measurement, Light Absorption, DIY Spectrometer. 

1. Introduction 

Ultraviolet spectroscopy is widely used in scientific and industrial applications, 

including chemical analysis, biological research, and environmental monitoring. 

Commercial ultraviolet spectrometers, however, can be expensive and complex for 

educational purposes. Recent days, digital and smart technologies, automated control 

devices are widely implemented in various fields of industry, manufacturing, 

agriculture and other important industries, as well as in residential buildings.This 

arcicle describes the design and implementation of an Arduino-based ultraviolet 

spectrometer that is cost-effective and suitable for demonstration purposes in 

classrooms and laboratories. The system integrates optical components with an 



661

Arduino microcontroller to enable real-time data acquisition and processing, making it 

an accessible tool for students and researchers. [1] [2]

2. Theoretical Background

The Arduino Uno controls the servo motor. It operates sequentially based on 

code written in C++, and when light falls on the photoresistor, the servo motor stops at 

that position and displays the light level on the monitor. It controls the laser's on/off 

state using an ESP32-CAM. The primary purpose of this device is to demonstrate the 

ratio between the angle of incidence and the angle of refraction of light.[7]

                                                                                           Lens 

                                                                                      Serwo mator

                                                                           Laser 

Photo rezistor

                                                                                                               Esp32cam mator

             Arduino uno  

Figure2.1

3. Experimental Setup and Components

3.1 System Components

1.Light Source: Laser 

2. Entrance Slit: A narrow slit to allow light to enter the spectrometer.

3. Collimating Lens: This lens makes the light rays parallel, ensuring they 

interact properly with the diffraction grating.
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4. Detector: A camera sensor (like a CCD or CMOS sensor) or a photodiode 

array to capture the dispersed light. 

5. Optical Mounts and Adjustment Tools: To secure and align the components. 

6. Software (Optional): To process the detected signals into a readable spectrum. 

3.2 Construction and Calibration 

 Assembly of Optical Components: Snell's law describes the relationship 

between the angle of incidence and the angle of refraction of light. The primary 

objective of this experiment is to demonstrate that the refractive index varies with lens 

rotation. 
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Connection with Arduino: The photodetector is interfaced with an Arduino, 

which records light intensity at different wavelengths. 

Calibration Procedure: 

Measure known reference materials (e.g., quartz, ethanol) to calibrate 

wavelength detection. 

Compare data with standard spectrometers to verify accuracy. 

Software Implementation: The Arduino program processes sensor data, 

converting it into spectral intensity readings displayed via a computer interface.[4] 

4. Results and Discussion 

The constructed spectrometer successfully measures the absorption spectra of 

various materials, demonstrating clear distinctions between different UV-absorbing 

substances. Key findings include: 

The spectrometer accurately detects absorption peaks corresponding to known 

UV-absorbing compounds. 

The system demonstrates a linear response for concentration-dependent 

absorbance, validating the Beer-Lambert Law. 

The use of an Arduino allows real-time data acquisition, making it effective for 

educational demonstrations.[5] 

Limitations and Improvements: 

The resolution is limited by the quality of the diffraction grating and 

photodetector. 

Environmental UV interference can affect measurements; shielding techniques 

can improve accuracy. 
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Future versions could incorporate machine learning for automatic peak 

identification. [6] 

5. Applications and Educational Use 

Chemistry and Biology Education: Demonstrates fundamental spectrometry 

concepts. 

Environmental Monitoring: Measures UV absorption in water samples to detect 

pollutants. 

Material Science: Analyzes optical properties of various substances. 

6. Conclusion 

This study demonstrates the successful construction of an Arduino-based 

ultraviolet spectrometer for demonstration purposes. The system provides an 

accessible and cost-effective alternative to commercial spectrometers, making it ideal 

for educational use and experimental research. Future enhancements could include 

improved optics and automated data processing to increase accuracy and usability. 
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