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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
Health) with the accuracy8 of 7-10 nm.

Measuring anisotropic diffusion of elastic NLC hexadecapoles. PSMs with
conic anchoring distort the homogeneous n(r) and form elastic hexadecapoles in
the aligned NLC (Fig. 1a–e and Supplementary Figs 1b,d–f, 2,3b). These hex-
adecapoles stay suspended in the bulk of NLC (Supplementary Fig. 3b), which is
facilitated by elastic repulsion of PSMs from the confining substrates and their
Brownian motion because of thermal fluctuations. Using bright field microscopy
and video tracking, one can determine a position of the particle within each
frame and then analyse its translational displacements at regular time steps cor-
responding to the video frame rates. Following the well-established methodology29

and using the histograms of displacements shown in Supplementary Fig. 4,
it is possible to experimentally determine two independent diffusion coefficients
D||¼ 1.63� 10� 3mm2 s� 1 and D? ¼ 1.05� 10� 3mm2 s� 1
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