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Hexadecapolar colloids
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Outermost occupied electron shells of chemical elements can have symmetries resembling

that of monopoles, dipoles, quadrupoles and octupoles corresponding to filled s-, p-, d- and f-

orbitals. Theoretically, elements with hexadecapolar outer shells could also exist, but none of

the known elements have filled g-orbitals. On the other hand, the research paradigm of
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To model experiments, we exploit the electrostatic analogy of
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spherical surfaces encompassing the particles and the defects,
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three-photon excitation of 5CB molecules and the 3PEF-PM signals were collected
in epi-detection mode with a photomultiplier tube (H5784-20, Hamamatsu). An
Olympus � 100 oil-immersion objective with a high numerical aperture of 1.4 was
used for both optical imaging and laser trapping. This experimental setup is
described in details elsewhere19,20. Motion of colloidal particles was recorded with
a charge-coupled camera (Flea, PointGrey) at a rate of 15 fps and their lateral
positions versus time were determined from captured sequences of images using
motion tracking plugins of ImageJ software (obtained from National Institutes of
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