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Table S1. Actual concentration of Rh6G and Rh800 in the PMMA samples using Equation 1.

Sample  [mM]𝐶𝑅ℎ6𝐺  [mM]𝐶𝑅ℎ800
Relative concentration 

of /𝐶𝑅ℎ6𝐺 𝐶𝑅ℎ800

0-1 0.00 2.26 -

0-2 0.00 6.72 -

0-3 0.00 22.38 -

1-0 2.26 0.00 -

1-1 2.25 2.25 1.00

1-2 2.25 6.72 0.34

1-3 2.24 22.36 0.10

2-0 6.73 0.00 -

2-1 6.72 2.25 2.99

2-2 6.71 6.71 1.00

2-3 6.66 22.32 0.30

3-0 22.40 0.00 -

3-1 22.38 2.24 10.00

3-2 22.33 6.67 3.35

3-3 22.19 22.19 1.00
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Figure S1.  Normalised absorbance spectra (subtracting a horizontal baseline) of PMMA samples doped with a variable amount of Rh6G and 

a fixed concentration of Rh800: maximum (a), medium (b), minimum (c) and zero (d). The figures also show vertical dashed lines that indicate 

the red-shift of the main absorbance band as the Rh6G concentration increases. 
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Figure S2. Fluorescence spectra using excitation light at 480 (solid line) and 640 nm(dashed line) of Rh6G-Rh800/PMMA thin films containing 

a fixed concentration of Rh6G (low (1), a), medium (2), b), and high (3), c) ) and variable amounts of Rh800 and vice versa (d-f). g-o) Same 

spectra shown in Figures a-f) magnified in the Rh800 emission range, scaled to the maximum emission to compare the fluorescence intensity 

in the NIR and visualize the EAL behaviour. 
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Figure S3. a) Absorbance spectra of Rh6G-Rh800/PMMA thin films containing the highest concentration of Rh6G (3) and a low concentration 

of Rh800 (lower than 1, 3-Min). Due to the low concentration of Rh800, the absorption bands of this molecule cannot be appreciated. b-c) 

Corresponding Fluorescence spectra using excitation light at 480 nm (solid line) and 640 (dashed line). The figures also show the spectra of 

samples without Rh800 (3-0, grey line). c) Same spectra shown in Figure b) magnified in the Rh800 emission range, scaled to the maximum 

emission. The contribution of the tail of the Rh6G fluorescence in the Rh800 emission range (by exciting the samples at 480 nm) was taken 

into account for the EAL factor calculation. Thus, the EAL factor is not significantly increased for the sample 3-Min as it can be seen in the 

Figure 4 c).
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Figure S4. a) Enhanced Acceptor Luminescence (EAL) Factor the versus relative concentration CRh6G/CRh800 in logarithmic scale. b) Same graph 

but representing the EAL factor normalised by the absorbance at the excitation wavelength:  

 

𝐸𝐴𝐿𝑁𝑂𝑅𝑀 =

𝐼𝑁𝐼𝑅(𝜆𝐸𝑋 = 480𝑛𝑚)
𝐴𝑏𝑠(480 𝑛𝑚)

𝐼𝑁𝐼𝑅(𝜆𝐸𝑋 = 640𝑛𝑚)
𝐴𝑏𝑠(640 𝑛𝑚)
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Table S2. Lifetimes, pre-exponential factors and relative amplitude ( defined as:  , with  and  the pre-exponential factor 

𝑅𝐴𝑖 =
𝑃𝑖 𝜏𝑖

∑𝑃𝑖 𝜏𝑖 𝑃𝑖  𝜏𝑖

and the associated lifetime, respectively) obtained from the fitting of the decay curves using the model proposed (Equations 10-12) for the 
three cases studied, Excitation/Emission at 465/560, 465/710 and 625/710 nm corresponding to the cases DD, DA and AA, respectively. The 

calculated average lifetimes shown for homodoped system (bottom) are calculated as: 
⟨𝜏⟩ = ∑

𝑖

𝑅𝐴𝑖𝜏𝑖



Journal Name  ARTICLE

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 7

Please do not adjust margins

Please do not adjust margins

1-1 2-1 3-1

Do
no

rE
xc

it.
 

λ
= 

46
5 n

m
Do

no
rE

m
iss

.
λ=

 56
0 n

m
DD

DA
AA

Do
no

rE
xc

it.
 

λ
= 

46
5 n

m
Ac

ce
pt

or
Em

iss
.

λ=
 71

0 n
m

Ac
ce

pt
or

Ex
cit

. 
λ

= 
62

5 n
m

Ac
ce

pt
or

Em
iss

.
λ=

 71
0 n

m

χ-
sq

=1
.9

5 
χ-

sq
=1

.5
6 

χ-
sq

=1
.2

5 

χ-
sq

=1
.2

8 
χ-

sq
=1

.9
0 

χ-
sq

=1
.4

6 

χ-
sq

=1
.7

9 
χ-

sq
=0

.9
6

χ-
sq

=1
.4

0 
Figure S5. Fluorescent decay (red dots) and fitting curves (green line) for the minimum and variable concentrations of Rh800 and Rh6G, 

respectively. The time decay curves have been measured exciting with a pulsed diode at 465 nm (DD and DA) and 625 nm (AA) and recording 

the luminescence at 560 nm (DD) and 710 nm (DA and AA). The green curve below the graphs corresponds to the Standard deviation. The 

figures also show the instrument response function with blue dots and the χ-square value for every fitting. 
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Figure S6. Fluorescent decay (red dots) and fitting curves (green line) for the medium and variable concentrations of Rh800 and Rh6G, 

respectively. The time decay curves have been measured exciting with a pulsed diode at 465 nm (DD and DA) and 625 nm (AA) and recording 

the luminescence at 560 nm (DD) and 710 nm (DA and AA). The green curve below the graphs corresponds to the Standard deviation. The 

figures also show the instrument response function with blue dots and the χ-square value for every fitting. 
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Figure S7. Fluorescent decay (red dots) and fitting curves (green line) for the highest and variable concentrations of Rh800 and Rh6G, 

respectively. The time decay curves have been measured exciting with a pulsed diode at 465 nm (DD and DA) and 625 nm (AA) and recording 

the luminescence at 560 nm (DD) and 710 nm (DA and AA). The green curve below the graphs corresponds to the Standard deviation. The 

figures also show the instrument response function with blue dots and the χ-square value for every fitting.


