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Abstract  

Black phosphorus (BP) is a 

thermodynamically stable allotrope of 

phosphorus, possessing a lamellar structure, 

which allows the production of its crystal in 

the two dimensional form [1]. Its band 

structure is dependent of the number of 

layers, with which its band gap varies from 

0.3eV to 2.0eV [2], making it ideal for 

fabrication of optic and optoelectronic 

devices. Also, its puckered structure confers 

anisotropic properties that are optically 

manifested, on the optical absorption and 

Raman scattering.  In this work, a black 

phosphorus crystal was exfoliated into a 

silicon substrate with a 300nm thickness of 

silicon oxide top layer and hyperspectral 

imaging were performed in flakes with well-

defined crystallographic edges. The Raman 

images were obtained in two 

configurations, where the polarized incident 

light was either parallel or perpendicular to 

an analyzer, placed before the 

spectrometer.  

From the Raman measurements, we 

observe the appearance of modes, at the 

edges, that should not be present in the 

measured polarization configuration. In 

order to explain these new features, density 

functional theory (DFT) simulations were 

performed, in which the experimental results 

were reproduced. From the experimental 

data and DFT simulations we conclude that 

the observed Raman features arise due to 

atomic rearrangements at the edges [3], a 

feature that is not observed in graphene, for 

example. 
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