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Overview:

ÅWhy Real-Time Studies?

ÅFacility for Real-Time Studies of Surface and Thin-Film 

Processes at NSLS X21

ÅStudies:

- Si Surface Morphology Development During Ion 

Bombardment

- Wide-BandgapIII -V Nitride Thin-Film Growth with 

Plasma-Assisted Molecular Beam Epitaxy
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Real-time  studies:

ÅComplete temporal record

ÅNo worries about sample changes before  post factomeasurement 

ÅConsistent kinetics data all from one experimental run

X-ray  studies:

ÅProbe length-scales from 10-3 ï103 nm

ÅControl bulk/surface probe depth by varying angle of incidence/exit

ÅPenetrate ambient environment

The Big Picture ï
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é the chambers can then be rolled 

onto the base diffractometer 

permanently installed at NSLS

Experimental conditions can be 

optimized in chambers at the 

home laboratory é

NSLS ïBeamlineX21

X-ray Studies of Materials with Analysis 

in Real Time (XSMART) Facility
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Diffractometerrail configuration compatible with CHESS G-line
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Surface Modification and 

Characterization Instrumentation

Current Facility Equipment:
ÅThermionicssample manipulator with BN heating element capable of heating samples to ~ 800 °C

ÅOxford Scientific OSPreyECR plasma source

ÅApplied Epi UNI-bulb RF plasma source

ÅApplied Epi SUMO effusion cells

ÅUS Inc. sputter deposition source

ÅBalzersmass spectrometer

ÅStaibRHEED system

ÅIrcon infrared pyrometer

~ 50Áaccess in-plane scans

~ 22° access out-of-plane scans


