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The Wireless Independent 
Noble Gas Samplers 

(WINGS) are inexpensive, 
autonomous, portable 
sampling systems that 

allow for multiple units to 
be placed in-field for 

improved temporal and 
spatial resolution.
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The sampler design 
consists of 14 commercial 

off-the-shelf empty 
compressed gas cylinders 

and an air compressor 
using a Wi-Fi 

communications network 
for autonomous sampling.

WINGS was deployed in a 
large-scale field experiment 

to collect gas samples 
during a tracer release. 

Use of charcoal traps 
present the possibility of 
future iterations of the 

WINGS design to collect 
and analyze samples in-
field using a large NaI 

detector.
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Goal: acquire data on tracer dispersal through a local environment

How can we improve existing technology?

• Reduce complexity

• Lower cost

• Portability

How do we verify device performance? 

• Pressure and containment testing

• Introduce NaI detectors for near-field labs

• Simulate field experiments with noble gases (stable and radioactive)



WINGS Design and Testing
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Pump

Circuitry 

Gas cylinders 

(sample containers)

Final Design Charcoal Trap Design

Benefits:

• Easier counting 

geometry

• An improved minimum 

detectable activity

• The potential for near-

field detection.

Samples collected in the cylinders are run 

through charcoal traps before analysis.



Field Deployment
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Four samplers were deployed in a large-scale field 

experiment to collect gas samples during a tracer 

release. 

Collected samples were analyzed in a field lab and 

in an off-site lab to compare the results and 

calculate the dilution factor of the tracer.



Conclusion
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Future iterations of the WINGS design could utilize a NaI detector for real-time in-field measurements
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