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Numerical Modeling of Fluorescence Emission Energy Dispersion
in Luminescent Solar Concentrator1 LANFANG LI, XING SHENG, JOHN
ROGERS, RALPH NUZZO, University of Illinois, Urbana — We present a numer-
ical modeling method and the corresponding experimental results, to address fluo-
rescence emission dispersion for applications such as luminescent solar concentrator
and light emitting diode color correction. Previously established modeling meth-
ods utilized a statistic-thermodynamic theory (Kenard-Stepnov etc.) that required
a thorough understanding of the free energy landscape of the fluorophores. Some
more recent work used an empirical approximation of the measured emission energy
dispersion profile without considering anti-Stokes shifting during absorption and
emission. In this work we present a technique for modeling fluorescence absorption
and emission that utilizes the experimentally measured spectrum and approximates
the observable Frank-Condon vibronic states as a continuum and takes into ac-
count thermodynamic energy relaxation by allowing thermal fluctuations. This new
approximation method relaxes the requirement for knowledge of the fluorophore sys-
tem and reduces demand on computing resources while still capturing the essence of
physical process. We present simulation results of the energy distribution of emitted
photons and compare them with experimental results with good agreement in terms
of peak red-shift and intensity attenuation in a luminescent solar concentrator.
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