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VISION:
Utilize upward traveling muons to image objects underground using a 
detector on the surface.
PATH:
• Track the direction a muon is traveling to reject the more prolific 

downgoing muons.
• Obtain statistically significant measurements of the upward muon 

flux.

OBJECTIVES:
• Determine the feasibility of utilizing upgoing muons for subsurface 

target characterization.
• Address trade-offs between acquisition time, density contrast, and 

target size.
BENEFITS:
• Saves costs and increases application space.
• No prior knowledge of target is needed.
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Above:  Muons can be used to image objects concealed in lead 
(blue box shown without top cover), which is a benefit over x-
rays. Also, muons can image low density (book) and high density 
(tungsten sphere) objects.
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Below:  Muons can not only accurately 
map the size and locations of objects, but 
also the variability in density of objects.

Fractured 
Salt Berea 

Sandstone

Non-fractured
Salt

Muon image

Photo of rock samples

D
en

si
ty

 (g
/c

m
3)
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