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Diverse Photophysics of Novel Organic Luminogens:
from Mechano-luminescence to AIE to Triplet Harvesting 

In my presentation, I will talk about the intriguing properties of our recently developed functional organic luminogens, which have been under development 
for the past five years. Initially, I will shed light on mechano-luminescence, a phenomenon that has garnered significant attention due to its potential 
applications in force sensors, lighting, displays, damage detection, bio-imaging, and phototherapy. However, predicting the mechano-luminescence 
behavior in novel organic luminogens remains a daunting challenge, as a concrete design strategy has yet to be established. In our research, we unveil a 
distinctive strategy aimed at establishing a structure-property relationship for the design of multi-stimuli responsive mechanoluminescent materials. Our 
findings demonstrate that subtle adjustments to the donor moiety play a pivotal role in regulating molecular packing and metastable energy states in the 
solid phase, consequently influencing optical properties and multi-stimuli responsive behaviors. By correlating these solid-state behaviors with molecular 
structures, we ascertain that the synergistic interplay between twisting, conformational flexibility of the donor moieties, and various non-covalent 
interactions imbue the materials with multi-stimuli responsive capabilities. After that, I will demonstrate a strategic approach to circumvent the issue of 
ACQ effect, which typically hampers the luminescence quantum yield of organic molecules. This strategy not only facilitates the achievement of AIE and 
RTP but also enables Mechano-luminescence from a pure organic luminogen. At last part of my talk, I will discuss our recent findings on triplet exciton 
harvesting through TADF. Here, I will discuss on a strategy for modulating TADF behaviors in donor-acceptor-based regio-isomers without altering the 
donor-acceptor groups. Then, I will also show our recent (unpublished results) work related to a set of aggregation induced delayed fluorescent (AIE-DF) 
emitters, where we have shown a minimal structural variation
between S1 and T1 states in the solid state highlighting its 
importance in eliciting such properties. Also, I will discuss on 
our very recent project (unpublished results) on the modulation 
of emission characteristics by donor substitution in multiple 
resonant thermally activated delayed fluorescent emitters. 
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