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Challenge:  
•Plasma antennas benefit: 
– easy reconfigurability 

– lower radar cross section 

– very fast on/off and tuning 

– lower mutual coupling 

•However, they are Bulky and Noisy 

•Microplasma technology to 
implement miniaturized plasma 
antennas 

• This work: Low-noise plasma antenna 

Solution:  
•Using a train of high-voltage 

nanosecond pulses for plasma 
excitation to 
–  keep the electron density high 

– but, reducing the electron energy 

– and decreasing power consumption 

Scientific Impact:  
• Transformative impact to introduce 

plasma antennas that can have 
thermal noise even less than those in 
metallic antennas 

• The involved physics has been 
successfully examined. 

• Cold plasma has been successfully 
employed for high-power tunable 
limiter, attenuator and switch. 

• A low-noise loop antenna is being to 
be designed and fabricated. 

Broader Impact:  
• Foundation for next-generation 

reconfigurable RF electronics, from 
space communications to mobile 
consumer devices 

• High-power tuning suitable for 
transmitters of communication and 
radar systems from the MHz to the 100 
GHz regime 

•will be incorporated into the Purdue 
curriculum and will also be used to 
create new exhibits for focused 
middle-school outreach activities such 
as the Purdue Nanodays 
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Measured Results for Pure Nitrogen at 3 Torr, PRF = 30 kHz, P.W. = 2 ns 
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Microwave Interferometry Setup 
Plasma Chamber Setup 
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