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General Information

Absorption spectra were recorded on a SHIMADZU UV-2700 

spectrophotometer. Fluorescence spectra were measured by using a 

HITACHI F-4600 fluorescence spectrometer. Up-converted emission 

spectra were recorded on HITACHI F-4600 with the excitation source 

using an external, adjustable, continuous semiconductor laser (532 nm, 

LSR532H-2W). The luminescence decay was carried out on CHI FLS-920 

with the laser of 377 nm.
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Determination of the ΦISC of BTZ-DMAC

The ΦISC of BTZ-DMAC was calculated according to following 

formula:
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Where ΦISC, ΦDF, ΦPF and RDF represent the efficiency of ISC, the quantum 

yield of delayed fluorescence, the quantum yield of promoted fluorescence 

and the proportion of delayed fluorescence, respectively.

Determination of TTA-UC quantum yield

The TTA-UC quantum yield in deaerated benzene was calculated 

relative to a standard. Rhodamine 6G in ethanol (0.1 M, std = 95%).

ΦUC = Φstd (Astd / AUC)(IUC / Istd) = 0.5ΦUC’

Where , A, and I represent the quantum yield, absorbance at 532 nm, 

and integrated fluorescence spectral profile.
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Fig. S1 The absorption and emission spectra of DPA (5 mM) in 

toluene.

400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

N
or

m
al

iz
ed

 In
te

ns
ity

 (a
.u

.)

Wavelength (nm)

 FL
 Abs

BTZ-DMAC

Fig. S2 The absorption and emission spectra of BTZ-DMAC (1 mM) in 

toluene.


