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Integrated photonics is concerned with the on -chip generation, 
manipulation, and detection of light. Light signals can have a very 
large bandwidth compared to electrical signals and can also be highly 
sensitive to small changes in the environment. Integrated photonics 
is therefore playing an increasingly important role in a large number 
of application areas including computing, communication, and 
sensing.  

Integrated Photonics: 
Photonic Crystals  

Photonic crystals (PCs) are of interest in integrated photonics due to 
their ability to guide, confine, and slow down light on small length 
scales [1]. They usually consist of a periodic arrangement of holes in 
a high- index material, such as silicon or silicon nitride. This 
arrangement can be made such that light propagation is forbidden 
for certain wavelengths. This is referred to as a photonic bandgap. 
When some holes are left out, l ight is forced to reside within this 
region which can then be used to make high -quality waveguides and 
cavities. These serve as building blocks for switches, beam splitters, 
modulators, transistors, etc.  
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Light is confined to the sub-diffraction limit in such structures, thus 
rendering it problematic to study their properties with regular optical 
microscopy. By using the SPARC cathodoluminescence (CL) system 
one is able to retrieve optical properties with deep -subwavelength 
resolution, including:  

 

 Measuring the spectral and spatial distribution of cavity 
resonances, waveguide modes, and extended modes in 
continuous crystals,  

 Measuring the angular profile to study dispersion of 
light in the PC.  

 

An example of how the SPARC system can be used in the context of 
PCs is shown in Figure 1.  

Figure 1 (a) SEM image of a photonic crystal cavity (missing hole) etched in a 200-nm-thick Si3N4 membrane. (b) Two-dimensional CL excita-
tion map of the cavity for λ0 = 650 nm. (c) Angular CL pattern for the photonic crystal, taken from a regular 2D hexagonal photonic crystal, 
measured at λ0 = 700 nm. This pattern directly reflects the optical band structure of the crystal which can be used to determine how light of a 
certain wavelength propagates through such a crystal [2]. 
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DELMIC B.V. is a company based in Delft, the Netherlands that 

produces correlative light and electron microscopy solutions. 

DELMIC's systems cater to a broad range of researchers in 

fields ranging from nanophotonics to cell biology.  

 

The SPARC is a high-performance cathodoluminescence 

detection system produced by DELMIC. The system is designed 

to optimally collect and detect cathodoluminescence emission, 

enabling fast and sensitive material characterization at the 

nanoscale. 

 

 

For questions regarding this note, contact our SPARC Application 

Specialist at: coenen@delmic.com  

 

For more SPARC application notes, see:  

delmic.com/sparc/application_notes.php  

 

For more information on the SPARC, visit: delmic.com/sparc  
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