Covalent Control of Excitonic Interactions: The Twist!
Scientific Achievement

A CINT User Team demonstrated that molecular twist angles, not separation distance, control how efficiently energy moves
between molecules. Chemical bonds that hold molecules in symmetric arrangements create uniform, efficient charge transfer.
Without these bonds, molecules twist asymmetrically, creating diverse electronic behaviors useful for different applications.

Significance and Impact

Covalent Provides design guidelines for creating better solar cells, organic
Control of electronics, and light-harvesting materials. By controlling molecular
geometry through chemical bonds, researchers can engineer materials

with specific properties for energy conversion, flexible electronics, and
advanced photonic devices.
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Research Details

N : * Used ab-initio methods to predict electronic properties and energy
\i“n- QT transfer in three different PDI architectures
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- Structure & » Analyzed how molecular geometry, particularly twist angles and
— - C l alignments, affects energy and charge movement
0k oupling * Compared molecules without chemical bonds to those held together
Figure: Molecular twist patterns provides design rules for building better organic solar cells by different bonding Strategies in Water-like enVi ronments

and electronic devices.
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