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Introduction

• Wide applications
– High-temperature coating 

ceramics 
– UV emission
– Abrasive, cosmetics
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http://en.wikipedia.org/wiki/Boron_nitride

Kenji Watanabe et al, Nature photonics,
Vol. 3, oct. 2009P.B. Mirkarimi et al, Material Science and 

Engineering, R21 (1997) 47-100

rhombohedral



Electrical properties of BN

4

a=3.6157(10) A, me
*=1.2m0 , ωop ~ 130 meV, 

http://www.ioffe.rssi.ru/SVA/NSM/Semicond/index.html

OSAMU MISHIMA et al, Science, Vol. 238. 
no. 4824, pp. 181 – 183, Oct. 1987



Electrical properties of BN
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a=2.5~2.9 A, c=6.66 A, me
*=0.26m0

a=2.55 A, c=4.17 A, 
me

*=0.35m0 , ωop ~ 130 meV, 

μe ≤200 cm2/Vs
μh ≤500 cm2/Vs

http://www.ioffe.rssi.ru/SVA/NSM/Semicond/index.html



Optical properties of BN
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Yoichi 
Kubota et al, 
Science, 
Vol. 317. no. 
5840, pp. 
932 – 934, 
Aug. 2007



Optical properties of BN
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Kenji Watanabe et al, Nature photonics,
Vol. 3, oct. 2009



Absorption coefficient of graphene

8R. R. Nair et al, Science, Vol. 320. no. 5881, pp. 1308, Jun. 2008



Absorption coefficient of graphene
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Absorption coefficient of graphene
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Future work

• Calculate hBN band structure by tight-bonding model
• Use band structure to calculate absorption coefficient of hBN
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Q && A
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