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Maryland MRSEC IRG-1:  Low-Dimensional Interfaces
Einstein, Fuhrer, Phaneuf, Weeks, Reutt-Robey, Williams (Maryland)

The goals of IRG-1 are to create controlled low-dimensional interfaces of 

materials with promising applications in opto-electronics and nanoelectronics, 

and to develop a fundamental understanding of the special structure-function 

relationships that arise due to their low-dimensional character.  
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Maryland MRSEC IRG-2:  Multifunctional Magnetic Oxides
Drew, Salamanca-Riba, Takeuchi (Maryland)

Cheong, Kiryukhin (Rutgers)      Lynn (NIST)     Lofland (Rowan)

Goals:
Å To develop new coupled magnetic and ferroelectric functional materials.  

Å To improve understanding of mechanisms for coupling of ferro order 
parameters

Å To explore thin film multiferroic device concepts.
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Outline

I. Introduction to Graphene

ñMasslessò electrons

Pseudospin and Berryôs phase

II. Fabrication and Characterization of Graphene on SiO2

Micro-Raman spectroscopy

Scanning Tunneling Microscopy

III. Diffusive Transport in Graphene

Boltzmann Transport

Charged impurities

Phonons 

Dielectric Environment ïTuning Fine Structure Constant
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Carbon and Graphene
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Carbon Graphene

4 valence electrons

1 pz orbital

3 sp2 orbitals

Hexagonal lattice;

1 pz orbital at each site
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Graphene Unit Cell

Two identical atoms in unit cell: 

A      B

Two representations of unit cell:

1/3 each of 6 atoms = 2 atoms

Two atoms


