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high sensitizer high annihilator
The ability to manipulate incoming sunlight to improve the spectral matching for different ogncenlration TE cgncentration
applications has seen great progress in recent years. Shockley and Queisser famously
derived the intrinsic limit for p—n junction solar cell efficiencies more than 50 years ago,(1),
and two different ways of breaking this limit have gained extensive attention. To mitigate Figure 1
thermalization losses due to excess energy in the photons arriving at the junction, singlet " p n
fission (SF), a process in which a singlet excited state may be converted into two triplet 15 56 e
excited states, has been proposed.(2) The reverse of SF, that is, combining two low-energy 5 __‘__T_JS Y
photons into one high-energy excited state (exciton), is referred to as photon upconversion. | VoA ] z
(3.4). This could be used to manage the losses associated with insufficient photon energy, & E irer. ﬁ E
thus expanding the spectral range of the solar cell.(56) The process may operate by several g / g g

"\ 'S

t

different mechanisms, and triplet—triplet annihilation upconversion (TTA-UC) is one possible s 4
mechanism (Figure 1) that may proceed utilizing low-intensity, noncoherent light. Thus, TTA-

is of lint + ot only f hot tai (7-10) but | th I Figure 1. Jablonski diagram depicting the energy levels and
UCiso .specwa ‘H’l erestnotonly Tor photova éICS_ LZ 1Y) butalsoin o e_r solar energy transfer steps involved in photon upconversion by triplet—triplet
conversion applications, such as photocatalysis(11-13) and photochemistry.(14=16) Two annihilation (TTA-UC). S = sensitizer; A = annihilator.
compounds are needed in this process: a sensitizer (S) and an annihilator (A). The sensitizer
molecule absorbs one long wavelength photon and undergoes rapid intersystem crossing
(ISC). Dexter-type triplet energy transfer (TET)(17) from the sensitizer subsequently popu\C) TS

) Tae : }
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