
We study nano-structures/materials using 
micro-spectroscopy

LEEM-PEEM (low energy & 
photoemission electron microscopy) 

research at Sandia NM
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• Probe surface and thin-film 
morphology

– Covering wide length-scale (10nm to 100µm)

– Atomic-scale vertical sensitivity

– Locate and characterize dislocations/defects

• Determine atomic structures
– Low energy electron diffraction (LEED)

• Characterize electronic properties
– Unoccupied states using electron reflectivity 

measurement (called LEEM-IV)

– Occupied states using photoemission spectroscopy 
(PES)

LEED

PES
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LEEM-IV

(Morphology of graphene film 
on a screw dislocation of SiC) 

LEEM image (75 µm field-
of-view)
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Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia
Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department
of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.
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