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until a translucent solutio
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inset of Fig. 1d, indicating the photon upconversion property.
Fig. 1b shows high magnification transmission electron
microscopy (TEM) image of the side-profile of UCNR1. A repre-
sentative high-resolution TEM (HRTEM) image of the particle
is shown in Fig. 1c. The clear lattice fringes indicate the for-
mation of the single-crystalline structure with good crystalli-
nity and the measured lattice spacing of about 0.3 nm corres-
ponds to the (002) plane determined from the hexagonal
phase of β
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SEM characterization of the orientational ordering

More insights into the nematic and smectic membrane order-
ing of the UCNRs are provided by the direct SEM imaging
(Fig. 4), which we describe here for the case of UCNR2 par-
ticles as an example. This SEM imaging directly reveals the
orientational ordering within the mesostructured composites
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