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•  We do Molecular Beam Epitaxy of quantum heterostructures 
•  We are currently working on semiconducting Nitrides, Oxides, and 2D Crystals 
•  We do a significant amount of modeling and design for materials to devices 
•  We do nanofabrication of new electronic and photonic devices with these materials 

Jena research group 

MBE growth and characterization of the designed 
quantum structures with atomic level control 

Physics-led theory and design of high-performance 
nanoelectronic and nanophotonic devices 

Nanofabrication of nanoelectronic and 
nanophotonic devices with state of the art tools 

Measurement, characterization, and analysis of 
device performance, relate it to the device physics 
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Range of bandgaps, geometries, and platforms 
AlN-based 

GaN-based 
HEMTs on SiC & 
sapphire 

GaN on Silicon 

InN 

Nanostructures & patterned 
heterostructures 

quantum dots & wells 

•  III-Nitride nanostructures 
grown by MBE 
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Tri-gate HEMTs 
Deep-UV quantum 
dot LEDs 

Ultrascaled GaN HEMTs High-speed GaN HEMTs 

Devices for Power Electronics 
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Resulting Device Technologies 
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Extreme Bandgap Materials and Devices 

240 nm deep UV LED 

AlN (4 monolayers) 
 

GaN (2 monolayers) 
 

Nanofabrication MBE growth with atomic level 
design and control Photonic and electronic devices 

•  We are exploring next-generation extreme-gap semiconductor materials 
•  They are critical for energy, computation & communication applications in the next few decades 
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Ultrascaled 
FETs 

In-plane 
TFETs 

SymFETs 

Interlayer 
TFETs 

Tunable DOS 
FETs 

Increasingly challenging physics 
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•  We are exploring materials that will take us beyond the scaling of traditional semiconductors 
•  2D crystal materials: semiconducting, metallic, or superconducting – and remain atomically thin! 

2D Crystal Materials and Devices 
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•  Atomically thin semiconductor materials (Graphene, MoS2, etc) 
•  Extensive growth, characterization of material structure, photonic, and electronic properties 
•  Demonstration of novel device functionalities 

2D Crystal Materials and Devices 


