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= ABSTRACT by
b . . : : b
= The aggregated and crystalline phases of 7-conjugated molecules and polymers continue to receive =
] widespread attention as semiconducting materials for field effect transistors, light emitting diodes )
sﬁa and solar cells. In such materials, the exciton band dispersion is a critical factor in determining the sﬁe
n& photophysical response and energy transport properties. In this talk the prospect of exciton band- n&
ﬁg@ shape engineering in organic materials is explored with applications made to m-stacks of perylene ’g“
5y diimide chromophores.[1] In such stacks, the exciton band width and, in particular, the curvature 'y
:%: at the band center, is determined by an interference between short-range coupling due to wave :%:
= function overlap and long-range Coulomb coupling arising from transition dipole—dipole =
v interactions.[2, 3] The crystal and solution phases of two perylene diimide (PDI) derivatives, N- =
e phenyl PDI and tetraphenyl PDI are analyzed in detail.[1] In the crystal phases of both derivatives e
s‘;ﬁe positive long-range coupling induces H-aggregate behavior, whereas counteracting short-range sﬁe
s:ﬁf coupling induces J-aggregate behavior. As such, both derivatives display so-called HJ-aggregate n&
if"f properties. In N-phenyl PDI =n-stacks, the stronger Coulomb coupling tilts the scales in favor of i{f
b overall H-like behavior resulting in Hj-aggregates, characterized by a weak 0—0 vibronic b
:.%‘: photoluminescence (PL) peak, which increases with temperature. By contrast, in tetraphenyl PDI :%:
= n-stacks, the short-range coupling dominates, resulting in hJ-aggregates, as characterized by =
- dominant 0—0 emission. The prospect of band-shape engineering is discussed, for example, in =
e terms of chemically induced or pressure- induced changes in molecular packing. e
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