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printing. 
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Object Placeholders 

 
Use the placeholders provided below to add new elements to your poster: 

Drag a placeholder onto the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Use section headers to separate topics or concepts within your 

presentation.  

 

 

 

 

Text placeholder 

Move this preformatted text placeholder to the poster to add a new body 

of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size it first, and then click 

it to add a picture to the poster. 
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This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Using the template 
Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% the 
size of the final poster. All text and graphics will be 
printed at 100% their size. To see what your poster will 
look like when printed, set the zoom to 100% and 
evaluate the quality of all your graphics before you 
submit your poster for printing. 
 
Using the placeholders 
To add text to this template click inside a placeholder 
and type in or paste your text. To move a placeholder, 
click on it once (to select it), place your cursor on its 
frame and your cursor will change to this symbol:         
Then, click once and drag it to its new location where 
you can resize it as needed. Additional placeholders 
can be found on the left side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts are fixed and 
cannot be moved but advanced users can modify any 
layout by going to VIEW and then SLIDE MASTER. 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the left 
side of the template. Move it anywhere as needed. 
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu. 
TABLES: You can copy and paste a table from an 
external document onto this poster template. To make 
the text fit better in the cells of an imported table, 
right-click on the table, click FORMAT SHAPE  then 
click on TEXT BOX and change the INTERNAL MARGIN 
values to 0.25 
 

Modifying the color scheme 

To change the color scheme of this template go to the 

“Design” menu and click on “Colors”. You can choose 

from the provide color combinations or you can create 

your own. 
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• Graphene: unique electronic structure and transport properties, zero band gap 

• Hexagonal BN (h-BN): wide band gap (5.7 eV), lattice constant ~graphene 

• Hybrid BNC materials for band gap tunability and to achieve desired properties 

• Uniform and continuous synthesis of 2D h-BNC films on large area: L. Ci et al, Nature 

Materials 8, 430 (2010) 

• Strong tendency of h-BN and graphene to form domains and not fully phase segregate 

• Structural features and band gap distinct from parent materials 

• Numerous possible technological applications in nano-electronics, optical devices, field 

emission, catalysis 

Motivation 

• Substituent atoms occupying 

adjacent and different sublattice 

sites open 0.25 eV gap  

• Band gap increases with 

increasing B and N separation  

• 1-3 meV gap observed for B, N 

occupying same sublattice  

• Electronic structures near fermi 

level result from hybridization of 

B, N and graphene bands 

• B and N separation determines 

degree of hybridization near the  

point, larger separations yield 

more localized flat bands 

Low concentration of BN substitutions in graphene 

• Multiple dots for a given concentration indicate more than one configuration 

• Relaxed lattice constants follow a quadratic trend 

• Band gap and formation energy are sensitive to configuration type and show large variation 

• Formation energies for a pair or cluster of substituting atoms are always lower than random 

distribution or open chains 

Selected properties of 2D BNC nanostructures 

• Zigzag, armchair configurations disturb graphene symmetries and open ~0.75 eV gaps 

• Hexagonal configuration, the most stable of the three, opens 0.44 eV gap but maintains 

graphene symmetry throughout 

• Electric transport mainly through C network for BN hexagonal rings, whereas B and N atoms 

also contribute for zigzag and armchair configurations 

BN chains and hexagonal rings in graphene Magnetic studies of N substitutions in graphene 

Single N substitution 

• Partial occupation of both spin-up 

and down components leads to a 

net magnetic moment for single N 

substitution 

• Spin density diffuses over long 

range and encompasses almost 4 

nearest neighbor atoms 

 

Di-nitrogen substitution 

• Ferromagnetic spin-ordering for N  

atoms on same type of sublattice 

•  Antiferromagnetic ordering for N 

atoms on different sublattice sites 

Summary 

• Properties of 2D-BNC systems gradually tuned by varying BN concentration 

• Electronic structures of BNC systems with low concentration of BN are  influenced 

by sublattice symmetries of graphene 

• Different configurations display distinct electronic structures 

• In sync with experiments, a strong tendency to  form domains exists  both for low 

concentration of BN in graphene and low concentration of C impurities in BN 

• Spin studies reveal that spin-ordering depends on sublattice type: ferromagnetic 

alignment observed for substituent atoms on same type of sublattice 
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• DFT-HSE06 calculations using VASP, Projector Augmented Wave method (PAW) 

• 700 eV plane-wave energy cutoff, 5x5x1 supercell (50 atoms) 

• 10x10x1 supercell (200 atoms) for spin-polarized calculations 
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