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of several luminescent chromophores.? The focus of this work® is to interrogate the
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Photographs of the polarized fluorescence
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Single-molecule experiments were performed using an inverted microscope (Nikon). Dyed
crystals were mounted on a closed loop x-y piezo scanning stage (Queensgate), and excited
with low power (<10 pW) illumination from a 532-nm (Spectra Physics, Millennia) or 488-
nm (Novalux, Protera) laser that was filtered (Chroma) and focused to a diffraction-limited
spot with a 100x oil-immersion objective (Nikon, 1.3 NA). The excitation polarization was
adjusted using a half-wave plate (CVI Laser). Emission from the sample was spectrally
filtered using the appropriate dichroic mirror and emission filters (Chroma) and spatially
filtered with a confocal pinhole (Thor Labs, 50 or 75-um). Total emission intensity was
detected using a single-photon counting avalanche photodiode (PerkinElmer). Single-
molecule fluorescence spectra were collected using a monochromator (Acton) and liquid
N,-cooled CCD camera (Princeton Instruments) assembly.® Data collection was
systematized with Labview (National Instruments).
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Photophysics of single molecules of Violamine R in KAP quantified in terms of “on time/total time” (left) and “switches/s” (right). Of

the 161 sampled molecules, 64 molecules (39.8%) exhibit persistent emission and are characterized as being “on”.

The inset

histograms include the remaining 97 molecules, and in both cases, reveal a wide distribution of photophysical behavior.
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Scatter plots of photophysics with
respect to orientation of single
molecules of VR in KAP. The plots
show the “on time/total time”
(lefty and “switches/s” (right)
versus molecular orientation for
49 single molecules. These data
suggest little  correspondence
between the orientation of VR
molecules in the crystal and
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(Left) 10x10 um false-color image of the total fluorescence intensity from 1 x 10® M DCDHF-2V dyed KAP single
crystal grown at 30 °C. The blinking dynamics of encircled molecules measured using 1.7 pW of 532-nm excitation
are shown on the right.

« The average orientation of 108 single Violamine R molecules in KAP (42.3 * 10.4°) is in good agreement with
ensemble measurements (42°). However, single-molecule experiments show a broad distribution of orientations,
ranging from 20.1° to 72.9° from [100]. The average orientation of 75 single DCM molecules in dyed KAP (31.9 +
7.8°) is in good agreement with ensemble measurements (35°). Yet, single-molecule investigations reveal another
surprisingly wide orientational distributions of included dyes, with values ranging from 20.8° to 50.7° from [100].
These observations are consistent with face-on adsorption of DCM to {11-1}. Furthermore, our preliminary data
suggest that dual emission was observed when incorporated into the KAP host.

= The blinking dynamics of 161 single Violamine R molecules in KAP were quantified by using “on time/total time” and
“switches/s”. Of the sampled molecules, ~40% are “on”, while the remaining molecules exhibit a variety of
photophysical behaviors. These data suggest the presence of two subpopulations in the crystal: one where molecules
exhibit persistent emission and another in which molecules exhibit a large distribution of blinking dynamics. From
orientational and photophysical data obtained on 49 molecules of Violamine R in KAP, there appears to be little
correlation between molecular orientation and blinking dynamics.

« A new system, DCDHF-2V dyed KAP was studied with confocal microscopy. Due to its large absorption cross-section,
appreciable fluorescence quantum y\eld and Iarge hyperpolarlzabl\lty, DCDHF-2V and its analogs show exceptional
promise for further pt al ns.
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