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Abstract: Solid state quantum emitters are excellent candidates for on-chip quantum light emission, as 

they promise ultra-compact integration into complex devices and a vast flexibility of engineering their 

properties via advanced crystal growth and lithography techniques. While In(Ga)As quantum dots 

probably can still be considered as the prime example of a quantum emitter in solid and we will present 

high efficiency, high purity, and high indistinguishability of single photons emitted from semiconductor 

micropillar cavities, the emergent class of two dimensional transition metal dichalcogenides has recently 

been demonstrated to be an alternative single photon emitter. Interestingly, monolayers of WSe2 exposed 

to an open surface have been identified to host optically active defects which promote single photon 

emission, and as such represent a interesting class of solid state emitters. 

Here, we study the properties of optically active defects in WSe2, exfoliated on SiO2 as well as GaInP 

substrates. We unambiguously demonstrate single photon emission from such defects by measuring the 

second order autocorrelation function yielding a value of g2(0) < 0.3. By investigation the decay dynamics 

of such emitters, we map out a significant contribution of the dark state contribution, which is the ground 

state in WSe2, to the emission process. We furthermore verify that the integration of monolayers of 

transition metal dichalcogenides with epitaxially grown semiconductor material leads to a strong reduction 

of detrimental environmental effects, such as spectral jittering and uncontrolled charging, which paves the 

way towards a generation of high quality, bright quantum emitters and photon pair emitters in emerging 

two dimensional materials. 
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(left) High resolution microphotoluminescence spectrum of quantum dot like emitter in WSe2. (right) second 

order autocorrelation function of the emitter.  


