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Topological states of matter were first discovered in the field of solid-state physics but recent contributions are 

proving their existence in diverse fields of science. To mention a few, topological surface states have been 
recently identified in the fields of optics [1], acoustics [2] and in excitonic and polaritonic materials [3]. 

 
Most of these cross-disciplinary designs have been directly inherited from concepts previously discovered in 

electronic materials. Nevertheless, these different physical mechanisms, should lead to distinct effects with 

interesting properties of their own. Unfortunately those assets will remain hindered if the research on topological 
effects in these fields continues to be exclusively based on analogies with solid-state systems.  

 
A recent article unveiled a new method, named Topological Quantum Chemistry (TQC) [4], which allows 

predicting the emergence of topological phases on matter based exclusively on Elementary Band 

Representations, a mathematical tool very well known in the field of crystallography. Applying TQC to electronic, 
photonic, excitonic and acoustic systems could unveil the emergence of novel and distinct topological states 

pivoted by the unique characteristics of the distinct physical excitations in each system.  
 

In this work, we applied TQC to Photonic crystals; surprisingly, we discovered that certain paradigms in the 
design of Photonic Topological insulators are not strictly truthful. Moreover, the versatility of the method allowed 

us to design novel topological photonic systems with unprecedented physical properties. In particular, we will 

introduce the first instance of fragile topology in a physical system. 
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