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-®: Motivation ® Observations
Thermalization accounts for most of the energy losses @9\ SF Energetics

In photovoltaic devices, limiting the efficiency up to
only 32%—Shockley-Queisser limit. Overcoming this
Is Imperative for higher photovoltaic efficiency.
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requirement, is rarely
achieved in common
chromophores

All three chromophores fulfill the SF energetic criteria
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‘Biradicaloid chromophores can be easily __ Measurements were carried out in DCM and DMF

tuned to meet this requirement \l Values within parentheses are for DMF
[ l _ _
- A€l MLy kx1076/ k_x1079/
E compd am MLl :Crlr?: Dq/% T/ NS 1 o1
: 472 50300 612 044 064 6.89 1.56
[l
o o ! (467) (49000) (628) (0.13) (0.37) (3.53) (2.71)
~ : 471 27700
I 2 Non-fluorescent
| (472) (44000)
Q | , 550 58000 684 290 106 274 | 092
I
: (553) (53000) (709) (1.81) (0.55) (32.8) (1.79)
p-quinodimethane backbones provide a :
biradical nature to the chromophores : |.  Bathochromic shifts in high-polar DMF
]
i Il. Quenching of emission in high-polar DMF
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. Such solvent dependence of the emission properties of the
,n' chromophores can be attributed to the presence of

Photoinduced Intramolecular Charge Transfer (PICT) process
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Key Findings

Natural transition orbital (NTO) calculations reveal

the presence of PICT

|.  Flanking phenyls—Donors

ll. Central difuranone cores—Acceptors

L=

|. SF Feasibility,: All derivatives satisfy E(S,)

|l. Intramolecular Charge Transfer (ICT)

= 2E(T,) criterion.

— Spectroscopy: Bathochromic shifts & quenched fluorescence and

lifetimes in polar solvents indicate PICT.

— DFT computed NTOs: Electron density shifts from phenyl (donor) to

difuranone core (acceptor).

1. Solvent polarity significantly influences the redox potentials of the
chromophores, attributable to their biradical nature

These findings highlight the role of CT states in guiding the design of efficient SF
materials for light-harvesting

Detailed reading: Das, B.; Sharma, R.; Kalita, A. C.; Wahab, A.
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