
 Web of Science 
 InCites 
 Journal Citation Reports 
 Essential Science Indicators 
 EndNote 
 Publons 

 Sign In  

o Sign In 

o Register 

o Log Out 
 Help 
 English  

o 简体中文 

o 繁體中文 

o English 

o 日本語 

o 한국어 

o Português 

o Español 

o Русский 

Web of Science  

 

 Search 

 Search Results  

 My Tools  

o Saved Searches & Alerts 



o EndNote 

o ResearcherID 

 Search History 

 Marked List  

 
 
 

  

 

Look Up Full Text  
 
 

Save to EndNote online  

 
Add to Marked List  

5  of  421  

  
 

Electronic structure of beta-Si3N4 crystals with substitutional 
icosagen group impurities  

By:Kutlu, E (Kutlu, E.)[ 1 ] ; Narin, P (Narin, P.)[ 1 ] ; Atmaca, G (Atmaca, G.)[ 1 ] ; Sarikavak-Lisesivdin, B 

(Sarikavak-Lisesivdin, B.)[ 1 ] ; Lisesivdin, SB (Lisesivdin, S. Bora)[ 1 ] ; Ozbay, E (Ozbay, E.)[ 2,3,4 ]  

JOURNAL OF OPTOELECTRONICS AND ADVANCED MATERIALS  

Volume: 19  

Issue: 3-4  

Pages: 278-282  

Published: MAR-APR 2017  

View Journal Impact  

0.449  0.422  
2016  5 year  

JCR® Category Rank in Category Quartile in Category 

MATERIALS SCIENCE, MULTIDISCIPLINARY 256 of 275  Q4 

OPTICS  86 of 92  Q4 

PHYSICS, APPLIED  144 of 148  Q4 

Abstract 



The beta-Si3N4 crystals are widely used in industrial and electronics areas. Therefore, beta-Si3N4 has 

drawn the attention of researchers for many years. In this study, effects of icosagen group impurity 

atoms in the IIIA group on the electronic properties of the beta-Si3N4 crystal were analyzed by using 

the density functional theory. As a result of these analyses, it was determined that the electronic 

properties of the crystal change significantly. Basic electronic characteristics for pure beta-Si3N4 

crystal and icosagen group impurity beta-Si3N4 crystals, such as band structures, densities of states, 

binding energies, and formation energies were investigated. We identified that the band gap of the 

beta-Si3N4 crystal was affected significantly by the impurity, and this change was varying linearly in 

line with the formation energy for the impurity cases. As a result of calculations, the Al-impurity was 

found to be the lowest-energy impurity state. 
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