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In the talk, I will describe some our recent work on unraveling the microscopic origin of 
triplet-state emission properties, with particular focus on the applications to anomalous 
white-light phosphorescence [1], ultralong phosphorescence lifetimes in organic 
molecules [2] and triplet lasing from organic solids [3]. We use electronic structure 
calculations and consider both radiative and non-radiative relaxation mechanism in order 
to compare with experimental observations and to unravel the origins of the experimental 
observations. We demonstrate that the observed white-light phosphorescence observed in 
an organometallic complex is a consequence of non-Kasha behavior, whereas the 
ultralong phosphorescence lifetime observed in an organic compound is a consequence of 
aggregation effects. 
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