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Figure S1. Overview of the material characteristics of liquid-phase exfoliated rhenium 

disulfide. (a) TEM image. (b) DLS size distribution. (c) AFM images together with extracted line 

profiles. (d) AFM histogram. (e) XPS survey spectrum together with high-resolution XPS 

spectra of the Re 4f and S 2p core levels. (f) Raman spectrum with the Agi modes of ReS2 

labeled according to the literature.1    

 Characterization of liquid-phase exfoliated rhenium disulfide. We exfoliated ReS2 in N-

methyl-2-pyrrolidone (NMP) following a procedure detailed in our previous work.2 

Transmission electron microscopy (TEM, Figure S1a) reveals thin ReS2 flakes with lateral 

dimensions of a few tens to a hundred nanometer. Dynamic light scattering (DLS, Figure S1b) 

corroborates this result by showing a monomodal particle size distribution centered around 

106 nm, a value corresponding to an estimated lateral size of ≈ 75 nm according to the DLS 

sizing curves for two-dimensional materials proposed by the Coleman group.3 Thickness 

measurements by atomic force microscopy (AFM, Figure S1c) indicate that the flakes are 
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typically a few nanometers thick, corresponding to a layer number of ≈ 4±2 ReS2 layers (see 

AFM histogram, Figure S1d). X-ray photoelectron spectroscopy (XPS, Figure S1f) emphasizes 

that the flakes are stoichiometric and oxide-free. This result is supported by Raman 

spectroscopy (Figure S1g) that only shows the 18 characteristic vibrations of ReS21. We refer 

the reader to our previous work for a more elaborate description.2 

 

 

 

Figure S2. Tetracene photoinduced absorption (PIA) kinetics (normalized to maxima at a short 

time) in the range 650-665 nm (singlet PIA) and 780-820  nm (triplet PIA, also shown in Figure 

2(b) of main text). 
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Figure S3. Comparison of time-dependent TA  for the tetracene film and the ReS2/tetracene 

bilayer due to (a) absorption by singlets in tetracene (495-500 nm) and (b) triplets in tetracene 

(720-765 nm).  

 
 

 

Figure S4. ∆A for the ReS2 film at wavelengths where tetracene exhibits ground state bleach 

and stimulated emission (530-545 nm) or triplet photoinduced absorption (PIA at 720-765 nm) 

after 510 nm photoexcitation.  
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Figure S5. (a) TA spectra (after 510 nm photoexcitation) of the ReS2 film at 0.20-0.25 ps and 

2-5 ps delay time, together with the ground state absorption in dark cyan. (b) Kinetics in the 

probe region 830-840 nm. At longer delay times (> 2 ps) the TA spectra have a pronounced 

PIA near 820 nm along with bleach features at shorter and longer wavelengths, which has 

been attributed to pump-induced shifts and broadening of the optical absorption spectrum.4  

 
 

Figure S6.  ∆𝐴𝐴/𝐼𝐼0𝐹𝐹𝑎𝑎
𝑅𝑅𝑅𝑅𝑆𝑆2  after 700 nm photoexcitation at tetracene triplet photoinduced 

absorption (720-765 nm) of the ReS2 film (blue) and the ReS2/tetracene bilayer (red). 

 

S7: Calculation of exciton transfer efficiency: 
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510 nm pump excitation 

For the tetracene/ReS2 bilayer: photoexcitation through tetracene side  

𝐼𝐼0 = 1.7 × 1013𝑐𝑐𝑐𝑐−2 

In the bilayer,  

𝐹𝐹𝑎𝑎𝑡𝑡𝑅𝑅𝑡𝑡 = 𝐹𝐹𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑎𝑎𝑡𝑡 − 𝐹𝐹𝑎𝑎
𝑅𝑅𝑅𝑅𝑆𝑆2 = 0.31 − 0.14 = 0.17 

𝐼𝐼0𝐹𝐹𝑎𝑎𝑡𝑡𝑅𝑅𝑡𝑡 = (1.7 × 1013) × 0.17 = 2.9 × 1012𝑐𝑐𝑐𝑐−2 

𝐼𝐼0𝐹𝐹𝑎𝑎
𝑅𝑅𝑅𝑅𝑆𝑆2 = (𝐼𝐼0 − 𝐼𝐼0𝐹𝐹𝑎𝑎𝑡𝑡𝑅𝑅𝑡𝑡) × 𝐹𝐹𝑎𝑎

𝑅𝑅𝑅𝑅𝑆𝑆2 = (1.4 × 1013) × 0.14 = 2 × 1012𝑐𝑐𝑐𝑐−2 

At triplet GSB positon (530-545 nm) position 

For pure tetracene, the GSB between 530-545 nm from 500 ps-3 ns (when all the singlets are 

converted to triplets) 

Using equation 1: |∆𝐴𝐴|
𝐼𝐼0𝐹𝐹𝑎𝑎

= 𝜑𝜑 𝜎𝜎𝐵𝐵
ln10

 

𝜑𝜑 = 1.5 for singlet fission.  

𝜎𝜎𝐺𝐺𝑆𝑆𝐺𝐺 is calculated considering the pure tetracene TA data for 510 nm excitation. 

𝜎𝜎𝐺𝐺𝑆𝑆𝐺𝐺 = |∆𝐴𝐴|×𝑡𝑡𝑙𝑙10
𝜑𝜑×𝐼𝐼0𝐹𝐹𝑎𝑎

𝑡𝑡𝑡𝑡𝑡𝑡,𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 ; (∆𝐴𝐴 = 26.9 ± 2.8 µ𝑂𝑂𝑂𝑂) 

In the bilayer,  

∆𝐴𝐴𝐺𝐺𝐵𝐵 = ∆𝐴𝐴𝑡𝑡𝑅𝑅𝑡𝑡 + ∆𝐴𝐴𝑡𝑡𝑡𝑡 =
𝜑𝜑𝜎𝜎𝐺𝐺𝑆𝑆𝐺𝐺𝐼𝐼0𝐹𝐹𝑎𝑎𝑡𝑡𝑅𝑅𝑡𝑡 + 𝜑𝜑𝑡𝑡𝑡𝑡𝜎𝜎𝐺𝐺𝑆𝑆𝐺𝐺𝐼𝐼0𝐹𝐹𝑎𝑎

𝑅𝑅𝑅𝑅𝑆𝑆2

𝑙𝑙𝑙𝑙10
 

∆𝐴𝐴𝐺𝐺𝐵𝐵 = 58.5 ± 4.2 µ𝑂𝑂𝑂𝑂 

 

𝜑𝜑𝑡𝑡𝑡𝑡 = 0.38 ± .13  
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