Valence electronic structures of isopropyl iodide investigated by using electron
momentum spectroscopy
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Synopsis: We report the two-dimensional electron density map of binding energies and relative azimuthal angles
(i.e., electron momenta) for the valence molecular orbitals of isopropyl iodide. The binding energy spectra and
electron momentum distributions of the valence orbitals can be obtained. Combined with the theoretical calcula-
tions, the influences of the spin-orbit coupling and intramolecular orbital interactions are analyzed.

Electron momentum spectroscopy (EMS),
also known as binary (e, 2e) spectroscopy, is a
powerful technique for exploring the electronic
structures of atoms and molecules [1]. The prin-
cipal value of the EMS for understanding the
electron behavior lies in its unique ability to
measure the electron density distribution in
momentum space for the ionized orbital. During
the past decades, the EMS measurements, com-
bined with the theoretical calculations, have
been applied to investigate the intramolecular
interactions such as the electron correlation ef-
fect, the conformational effect, the spin-orbit
coupling effect, the hyperconjugative or orbital
interaction, etc.[1-7] Such interactions can co-
exist and compete in one single molecule like
halogenated alkanes.

Isopropyl iodide (CH3;CH.ICH;) molecule is
one of the smallest molecules undergoing spin-
orbit coupling effects and hyperconjugative in-
teractions simultaneously. In this abstract, we
report the first EMS experiment on the ioniza-
tions of the valence molecular orbitals of iso-
propyl iodide, measured by our highly sensitive
electron momentum spectrometer with nonco-
planar symmetric geometry at the impact energy
of 1.2 keV plus binding energy. The instrumen-
tal energy and momentum resolution were de-
termined to be ~1.2 eV (full width at half max-
imum (FWHM)) and ~0.2 a.u. (A9 = 0.8°, A¢ =
2.29, respectively, by measuring Ar 3p orbital
before the experiment of isopropyl iodide.

Figurel shows the measured two-dimensional
electron density map (2D map) including the
information on the orbital electron binding en-
ergy and momentum, as well as the orbital
symmetry. From this 2D map, the binding ener-
gy spectra and electron momentum distributions
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for the valence orbitals of isopropyl iodide can
be deduced and compared with the theoretical
calculations using various methods. The influ-
ence of the spin-orbit coupling and intramolecu-
lar orbital interactions are analyzed. More in-
formation will be presented in the poster.
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Figure 1 Two-dimensional electron density map of bind-
ing energies and relative azimuthal angles of isopropyl
iodide.
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