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	Brief Description

Spectroscopy is a powerful technique for studying and identifying materials, but commercial spectrometers are often expensive and complex. This project aims to design and build a simple, low-cost, and compact spectrometer using accessible optical and electronic components. Students will explore the basic principles of spectroscopy and develop a working prototype through hands-on design, fabrication, assembly, calibration, and testing. The project will involve optical alignment, detector integration, basic electronics, data collection, and spectral analysis. The prototype will be tested using several well-defined reference samples, such as polystyrene, silicon, and selected simple organic materials, to evaluate its ability to detect and distinguish characteristic spectral features. The project has both academic and practical value. Students will apply fundamental concepts in optics and spectroscopy to a real scientific instrument while gaining experience in experimental design, fabrication, testing, and data analysis. The project will also investigate how a low-cost optical system can achieve useful spectral measurements compared with established laboratory instruments. The project is intentionally limited in scope and designed to be feasible within one year. The main stages will be system design, prototype fabrication, calibration, measurement, and performance evaluation. The expected outcome is a functional proof-of-concept spectrometer and a documented evaluation of its capabilities and limitations.



	Expected Outcome(s)
· A working low-cost spectrometer prototype.
· Spectra obtained from several safe reference materials.
· Basic calibration and performance evaluation of the instrument.  A documented design and fabrication process.
· A final student research report and prototype demonstration.
· Potential presentation at a student innovation or research competition.

	Requirement for student applicants
Students interested in physics, optics, engineering, electronics, materials science, or programming are welcome. No previous experience with spectroscopy is required. Students should be interested in hands-on experimentation, building and testing devices, and learning through interdisciplinary teamwork. Basic programming, electronics, or laboratory experience would be helpful but is not essential.



