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for.Torsional Inelastic Scattering of Electrons from the Lightest Known Neutral Atom Torsional Inelastic Electron Scattering (TIES) is a technique that has been

developed for the direct measurement of the hyperfine splitting in a neutral atom. The results will be reported at the Annual Meeting of the American Association for
the Advancement of Science (AAAS, Washington D.C., Feb. 4-8, 1988) by Eric Kort and Jae Ho Yoo, who are members of the Physics Department at the University of
Oklahoma. There are a variety of advantages to using TIES for directly measuring the hyperfine structure in a neutral atom. Many neutral atom molecules are very
sensitive to magnetic fields, and TIES produces a field that is zero. The polarization of the scattered electrons is essentially an electronic Coulomb dipole moment of

the atomic wavefunction. Therefore the scattered electrons have a nonzero dipole moment that can be used to determine the polarizability of the atom. The
interaction of this dipole moment with an electric field produces a torque that can be measured by monitoring the orientation of the electron spin. In a typical

experiment using TIES, the electron travels through a vacuum pump where it is passed through a spin exchange oscillator. This device passes electrons through a
magnetic field that causes the electron's spin to oscillate into its two lowest energy states, allowing the probability distribution of the electron to be observed. The

electron is then passed into a weak magnetic field that can be varied to measure changes in the electron's spin orientation. The weak magnetic field is perpendicular
to the path of the electron so that the combined precession caused by the weak magnetic field and the strongly precessing electrons is measured. Because the

hyperfine structure of the electron's spin is the smallest energy splitting known, the hydrogen atom is currently the smallest atom to which TIES can be applied. The
hyperfine splitting in hydrogen is less than 10 percent of the electron's cyclotron energy (the frequency of rotation of the electron about its magnetic field), which
makes it a test case for any theory that explains atomic structure. In most other cases, the splitting between hyperfine structures is an appreciable fraction of the

cyclotron energy. The technique was originally designed c6a93da74d
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