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Schematic for TADF

kriscé' kiscexp ('q:ESLTll ka)

Sl k kisc
qESl-TlI E-;—= <_________r_|sc_
I I "
Tl i I nr
; i ki
| i kph
SO * \l/ \ 4 v
If ke <<kjisc...-..
[51] krisc 1 o A 5
K = - — 2 —AEs, kp T - — 1 . 3 1 — I3
[T:]  kisc 3P~ AEsi-mi/ks )Or krisc = — (Wier|Hine|Wscr)| O(Brcr — Escr)

1
krapr = Zkr exp(=AEs,—1,/kpT)



What are the problems?
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Clues from Experiment
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Ward,JS, et al.Chem. Comnt2 (2016): 2612615.
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Relative *LE Population
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Dynamics
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ISC Dynamics

a. Black: Hamiltonian as described.
b. Red: Increased nonadiabatic coupling.
c. Blue: Smaller energy gap.

rISCDynamics

a. Density Matrix simulations to addredSCat
300 K.

b. ISC andlSCare connected.

c. No nonadiabatic coupling> Very slow rate.

ChemPhysChet7 (19), 2956961
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Clearly two state are insufficient and so must move past first order perturbation theory.

LrISC 2_7T
T9—S1 — I3

A ~ 2
(W [ Hine [ W) + ) - 6(Ey — E)

f

First step is a internal conversion between the triplet statédkwed transition and therefore
its fast.
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The effect of the embedding environmer
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What about DA-D
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How to think about the mechanism’
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In reality the interchangeability depends upon the strength of the coupling.

Slightly different mechanism Mariadetiraal of Physical Chemist80(2016): 371%/21], but
overall messaguixing and vibrations are important.



The extended picture of TADF.
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Kinetically, because the qT12 conversion is so fast, its appears as a equilibrium and
therefore the 3 state model behaves in a similar fashion to the 2 state model.
This is not limited to 3 states, there can be many more involved.



The effect of nonadiabatic coupling
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k. scas a function of the
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energy gaps

k.scshown as a function of the two energy gaps
present in the 3 state model.

Unsurprisingly the rate is largest when the enert
gap is smallest.

l a 4,8 increased, the rate decreases.
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suggesting the importance of this energy gap,
which is coupled by nonadiabatic coupling.



