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Quantum-dot (QD) emission in a microcavity has been intensively investigated recently due to rapid 
advances in achieving simultaneously high Q and small mode volume cavities.  Semiconductor quantum 
dot emitters in microcavities have the potential to realize practical devices such as zero threshold 
lasers[1] and single and entangled photon sources[2].  In addition, the ability to enhance the emission 
rate by virtue of Purcell effect is also important to silicon photonics[3], solid state lighting and solar cell 
[4] applications.  Current understanding of non-ideal or “bad emitter” systems in which the dephasing 
width is much larger than the radiative width and the cavity linewidth, is less clear.  

In this study, we place a monolayer of close-packed PbS QDs film (20-50nm thick) onto the surface 
of a photonic crystal microcavity where these quantum dots are located only at the interface between 
the polymer and the photonic crystal.  A typical emission spectrum of PbS quantum dots located at the 
microcavity is shown in Fig. 1.  The 
highest Q factor achieved with this 
technique is greater than 8000.  
After studying a large number of 
cavity-emitter structures, our 
measurements show no clear linear 
relationship between the 
enhancement factor and the cavity 
Q has been found, suggesting that 
the enhancement mechanism is 
not related to Purcell effect and 
consistent with the fact that 
colloidal PbS QD is considered as 
“bad emitter”.  Furthermore, we 
observed the enhancement factor 
>50 times, which is much larger 
than 7 that the dielectric 
enhancement effect can produce.  
We will present our experimental 
results and speculate on possible 
enhancement mechanisms. 
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Fig. 1.  Measured photoluminescence (PL) spectrum taken from the 

same L3 cavity with polarization parallel (Ex) and perpendicular (Ey) 

to the long axis of the cavity.  The calculated modal patterns are 

shown next to the resonance peaks. The inset shows the excitation 

spot size relative to the cavity. 
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