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Table S1. Lattice parameter of monolayer WSe2 unit cell obtained by different 

functionals by CRY14 code. 

 HSE06 B3LYP B3PW PBE 

a (Å) 3.278 3.349 3.294 3.306 



 

Figure S1. (a) TDOS for the WSE2 monolayer with an extra electron after atomic 
relaxation as shown in Figure 5b and 5e. (b) PDOS on W s, p, d states and on Se 
states for the peak at the Fermi level. (c) PDOS on the various W d states and on the 
Se states for the peak at the Fermi level. 
 



 
Figure S2. Electron density plot of the highest occupied spin up state shown in the 
band structure in Figure 6a for an extra electron added to the WSe2 monolayer in the 
fully relaxed configuration shown in Figure 5b and 5e. The isosurface level is 0.006 
electron/bohr3. 
 

 
Figure S3. Structural distortions in 4 × 4 (a), 5 × 5 (b) and 8 × 8 (c) supercells of 
WSe2 with trapped excitons obtained by HSE/CRY14. 
 

 
Figure S4. (a) Geometry information for optimized 4 × 4 supercells of WSe2. (b) The 
structural distortions in 4 × 4 supercells of WSe2 with one trapped exciton. The 
calculations were performed by B3LYP/CRY14. 
 
  



 

 
 
Figure S5. Charge density plots of defect states for the relaxed triplet exciton in WSe2 
6 × 6 supercell calculated by PBE/QE. VBM and CBM are the valence band 
maximum and conduction band minimum, respectively. VBM±1 refers to one band 
upper or lower the VBM. 
 



 
Figure S6. PDOS and TDOS for the triplet self-trapped exciton in 6 × 6 supercell of 
WSe2. (a) PDOS on d states of the three W atoms shown in Figure 9c in the 
manuscript. The calculation was performed by PBE/QE. (b) TDOS obtained with 
HSE/CRY14. The Fermi level for the spin up state is scaled to zero. 


