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Figure S1: PL spectra of the investigated molecules at T=20 K (black lines). The red lines are the 

best fit curves with a multigaussian fit function and the green lines the individual peaks. The arrow 

evidences the spacing expected for C-C stretching vibronic replicas. 
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Figure S2: Temperature dependence of the PL spectra of the investigated molecules, without vertical 

shift in order to evidence the progressive intensity quenching. Only few temperatures are shows for 

clarity. 

 

Radiative, non-radiative and total rate temperature dependence 

In this section we quantitatively determine the expression of the total decay rate, considering that 

both the radiative and non-radiative rates are temperature dependent, in order to explain why the 

activation energies of the total rate and of the PL quenching can be different. 

Remembering that the total rate is simply the sum of the radiative and non-radiative ones, and using 

Equation 5 for the temperature dependence of both rates we have: 

𝑘(𝑇) = 𝑘𝑟(𝑇) +  𝑘𝑛𝑟(𝑇) = 

= 𝑘0𝑟 + 𝑘𝑎𝑟1𝑒−
∆𝐸1𝑟

𝑘𝑇 +𝑘𝑎𝑟2𝑒−
∆𝐸2𝑟

𝑘𝑇 + 𝑘0𝑛𝑟 + 𝑘𝑎𝑛𝑟1𝑒−
∆𝐸1𝑛𝑟

𝑘𝑇 +𝑘𝑎𝑛𝑟2𝑒−
∆𝐸2𝑛𝑟

𝑘𝑇      (S1) 

 

From this equation we can now determine the total rate temperature dependence of all the molecules. 

Starting from T3ox we observe that this molecule shows a temperature independent radiative decay 

rate. The temperature dependence of the radiative rate thus only include the constant term and 

Equation S1 becomes: 
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𝑘(𝑇) = 𝑘0𝑟 + 𝑘0𝑛𝑟 + 𝑘𝑎𝑛𝑟1𝑒−
∆𝐸1𝑛𝑟

𝑘𝑇 +𝑘𝑎𝑛𝑟2𝑒−
∆𝐸2𝑛𝑟

𝑘𝑇  

With the substitution 𝑘0𝑟 + 𝑘0𝑛𝑟 = 𝑘0 the equation becomes identical to Equation 3. 

Thus, the activation energies of the total and of the non-radiative rate  are the same and also coincide 

with the PL quenching ones, as actually observed. 

Moving to T5ox, the radiative rate shows the same activation energies of the non-radiative rate, thus 

∆𝐸1𝑟 = ∆𝐸1𝑛𝑟 and ∆𝐸2𝑟 = ∆𝐸2𝑛𝑟  and Equation S1 becomes: 

𝑘(𝑇) = 𝑘0𝑟 + 𝑘𝑎𝑟1𝑒−
∆𝐸1𝑟

𝑘𝑇 + 𝑘𝑎𝑟2𝑒−
∆𝐸2𝑟

𝑘𝑇 + 𝑘0𝑛𝑟 + 𝑘𝑎𝑛𝑟1𝑒−
∆𝐸1𝑛𝑟

𝑘𝑇 +𝑘𝑎𝑛𝑟2𝑒−
∆𝐸2𝑛𝑟

𝑘𝑇 = 

= 𝑘0𝑟 + 𝑘0𝑛𝑟 + (𝑘𝑎𝑟1 + 𝑘𝑎𝑛𝑟1)𝑒−
∆𝐸1𝑟

𝑘𝑇 + (𝑘𝑎𝑟2 + 𝑘𝑎𝑛𝑟2)𝑒−
∆𝐸2𝑟

𝑘𝑇  

Looking at the best fit values of 𝑘𝑎𝑟2 and 𝑘𝑎𝑛𝑟2 (see Table S1) we observe that 𝑘𝑎𝑟2 + 𝑘𝑎𝑛𝑟2 ≈ 0, 

thus the previous equation just becomes: 

𝑘(𝑇) = 𝑘0𝑟 + 𝑘0𝑛𝑟 + (𝑘𝑎𝑟1 + 𝑘𝑎𝑛𝑟1)𝑒−
∆𝐸1𝑟

𝑘𝑇  

The total rate thus only shows a variation due to one of the two thermally activated non-radiative 

processes and ∆𝐸1𝑛𝑟 = ∆𝐸1𝑘, as observed. 

A very similar situation is shown by T3oxPh, with a compensation between the radiative rate decrease 

and the contribution to the non-radiative rate increase of the process with activation energy ∆𝐸2𝑛𝑟, 

leading to a total rate decrease basically due to the non-radiative process with activation energy ∆𝐸1𝑛𝑟. 

Concerning T5oxPh we have ∆𝐸1𝑟 ≈ ∆𝐸1𝑛𝑟 and  𝑘𝑎𝑟1 + 𝑘𝑎𝑛𝑟1 ≈ 0, leading to the absence of a term 

with activation energy ∆𝐸1in the total rate. The second activation energy is also similar for the 

radiative and non-radiative rates, but the non-radiative coupling constant is higher than the radiative 

one, determining a decrease of the total rate with coupling constant 𝑘𝑎1 = 𝑘𝑎𝑟2 + 𝑘𝑎𝑛𝑟2.  

 

Molecule ka1 

(ns-1) 

ka2 

(ns-1) 

kar1 

(ns-1) 

kar2 

(ns-1) 

kanr1 

(ns-1) 

kanr2 

(ns-1) 

T3ox (2.9±0.8)10-1 (7.8±0.8) 101 - - (2.6±0.3)10-1 (7±1)101 

T5ox 1.31±0.03 - -(2.9±0.6)10-1 -1.1±0.2 1.30±0.13 1.6±0.3 

T3oxPh (9.8±0.9)10-2 - -(6±1)10-1 - (6.9±1.3)10-2 (4.5±0.6)10-1 

T5oxPh (3.8±0.8)10-1 - -(5.4±0.6)10-2 -(4.9±0.6)10-1 (8±1)10-2 (9.0±1.6)10-1 

Table S1:  best fit values of the coupling constants of the thermally activated processes in the total, 

radiative and non-radiative rate temperature dependence. 

 

 




