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ABSTRACT 

Organic co-crystals offer a versatile platform for designing efficient room temperature 

phosphorescence (RTP) materials. Despite the growing number of reported organic co-crystals 

with RTP, there is a lack of understanding regarding how to exploit specific intermolecular 

interactions to achieve and enhance phosphorescence. Different strategies such as crystallisation, 

H-aggregation, and the heavy atom effect allow obtaining organic RTP with significant excited 

state lifetimes.1 Recently, Abe et al.2 used the heavy atom effect and rigid environment strategies 

to modulate the RTP in co-crystals of DITFB with Chry, Pyr, and Phen (Figure 1). To understand 

how specific intermolecular interactions and crystal packing affect the excited state mechanisms, 

we investigated the nature of the electronic transitions and the effects of the spin-orbit couplings 

in these co-crystals. Our calculations provide information about how to control photophysical 

properties in these systems through specific intermolecular interactions, which have an impact 

on the rational design of organic materials with a broad range of applications. 
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Figure 1: Components of the co-crystals with RTP under study 
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