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This Year
• Mostly overcame NZFRM sensitivity issues on Penn State GaN

devices.
• Built in situ NZFMR system for Sandia Ion Beam- it works!
• Demonstrated strong NZFMR/EDMR response for proton 

bombardment in SiC.
• Michael Flatte group- big advance in interpretation of NZFMR.



This Work:
• We are developing and using a new electron spin related technique 

called near zero-field magnetoresistance (NZFMR) spectroscopy, 
and also using a relatively new technique, electrically detected 
magnetic resonance (EDMR) to identify electrically active defects in 
GaN and also SiC based devices. 
• Our focus is on particle bombardment induced defects. NZFMR and 

EDMR offer ultra sensitive approaches to identify the chemical and 
physical nature of electrically active defects.
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Last year’s 
results



Earlier Penn State Devices



New Penn State Devices



New Penn State Devices
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New Penn State Devices



GaN Schottky Diode EDMR (from Suzanne Mohney)



EDMR 
comparison.
Note the very 
high signal to 
noise ratio



SiC Shottky
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pin (from 
NASA) 
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In situ 
NZFMR



In situ 
NZFMR



In situ 
NZFMR



Preliminary Results from In Situ Spectrometer



Conclusion:
NZFMR approach works!


