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Abstract: In this experiment the Zeeman splitting of the 546.1 nm mercury green line is measured in a uniform magnetic field
produced by an electromagnet. The transverse Zeeman effect is observed. By means of a polarizer the 7 component is selected, while
a Fabry—Perot etalon converts the tiny wavenumber separation into measurable differences of interference ring diameters. With known
mirror spacing, refractive index and magnetic flux density, the wavenumber splitting A and the electron charge-to-mass ratio e/m
are obtained using the interference order relation and the definition of the Lorentz unit. Three sets of ring-diameter data are recorded.
Under the conditionsn = 1,d = 0.2 cm, B ~ 1.1 T and M,g, — M, g; = 0.5, the wavenumber splitting is found to be about 0.237—
0.260 cm™!, giving an average e/m of roughly 1.7 x 10! C/kg, which agrees with the accepted value within a few percent. The
evolution of the interference patterns and the error analysis deepen the understanding of the physical picture of the Zeeman effect, the
polarization properties of split components and the high-resolution interferometric spectroscopy.
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