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The free spectral range (FSR) is an important parameter in the design of photonic cavities, and relates 
the spectral distance between two consecutive modes. The coupling of a quantum light source with a 
cavity mode with a high quality factor (Q), small mode volumen (V) and large FSR is required for cavity 
quantum electrodynamics effects to be effective.[1] The combination of quantum light sources operating 
at room temperature (RT) in the 1.3–1.7 µm, integrated on a photonic cavity is key in several fields such 
as telecommunications or biosensing.  
A procedure to increase the FSR while preserving the high–Q of a L7 photonic crystal cavity is 
presented. We designed and fabricated suspended L7 photonic crystal cavities on slabs 237 nm thick of 
InP embedding a single layer of quantum wires (QWrs), operating at 1.67 µm at RT. The corresponding 
near field profiles of the first and second mode of the L7 gives us the hint to selectively filter the second 
mode by the realization of tiny stripes where the field maxima of the second mode is. The L7m (Fig. 1a–
b) consists of the regular L7 with two nano–stripes within the cavity defect. The first and second modes 
of the L7 cavities are observed in a photoluminescence spectra at RT (Fig. 1c–red line), whereas the 
L7m (Fig. 1c–blue line) shows a suppression of the corresponding second mode. The FSR of the first 
mode of the L7m is enlarged by more than a factor of 2 while preserving the Q. Therefore, the approach 
constitutes an alternative to engineer the mode structure of a photonic crystal microcavity. The 
enlargement of the FSR might improve the potential of PCMs embedding quantum nanostructures in the 
realization of low threshold lasers [2,3] or efficient gas and biological sensors.[4] 
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Figure 1. (a) SEM view of a L7m, (b) close-up showing two nano-stripes in specific sites within the 
defect region, (c) PL spectra at room temperature from a L7 and a L7m; the insets show the |E|2 plots of 
the different modes simulated by finite difference time.  


