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Charge-controlled biexcitons in monolayer WSe2 
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In atomically thin transition metal 

dichalcogenides (TMDs) Coulomb-

mediated many-body interactions result in a 

variety of free and localized complexes, 

such as excitons and trions. Biexcitons, a 

two-exciton molecule1, hold great interest 

for applications such as sources of 

entangled photons2. Signatures of free 

biexcitons have been reported in TMDs3, but 

the inhomogeneously broadened linewidths 

in the photoluminescence (PL) spectra 

combined with the lack of electric and 

magnetic control have so far prevented 

their manipulation. Here we report direct 

experimental evidence of two fundamental 

biexciton complexes in monolayer WSe2 (1L-

WSe2): the neutral biexciton and the five-

particle negatively charged biexciton, Fig. 1. 

We identify and controllably access these 

via a combination of polarization resolved, 

gate-controlled (see Fig. 2) and magnetic-

field dependent PL measurements. We 

identify the fine-structure of the neutral 

biexciton and clarify the internal structure of 

both complexes. Our results prove the 

existence and unveil the nature of multi-

exciton complexes in TMDs. 
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Figures 

 

Figure 1: Power dependence of selected PL 

peaks in 1L-WSe2. A superlinear behaviour 

indicates the biexcitonic nature of XX0 and XX- 

as opposed to X0. 

 

Figure 2: PL intensity as a function of gate bias 

across 1L-WSe2. Dashed lines are a guide the 

eye. 


