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Abstract

This experiment is based on the Bohr model and the Balmer formula. By measuring the Balmer series spectral lines of
hydrogen and deuterium atoms using a diffraction grating spectrometer, and performing wavelength calibration and linear
fitting, the Rydberg constants of hydrogen and deuterium were accurately determined. Furthermore, based on the relationship
between isotope shifts and nuclear masses, the mass ratio of hydrogen and deuterium nuclei, as well as the proton-to-electron
mass ratio, were derived and calculated. A mercury lamp was used for wavelength calibration of the spectrometer, and a fitted
correction function was applied to the hydrogen-deuterium spectral lines. The experiment ultimately yielded high-precision
spectral data and corresponding physical constants, verified the physical mechanism of isotope shift, and demonstrated the
fundamental role of precision spectroscopy in atomic physics research.
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