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Our experimental techniques:
Positron Emission Tomography (PET)
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Our experimental techniques
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Our experimental techniques
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Methodology 
PET fracture phantom experiment
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Methodology 
PET fracture phantom experiment
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Methodology 
How about experiments on real systems?

• Normalized fracture aperture, ҧ𝑑
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Methodology: X-ray CT 
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•True fracture “Smeared” fracture

𝑑 =
𝑅σ𝑖=1

𝑁𝑣𝑜𝑥(𝐶𝑇𝑚𝑎𝑡 − 𝐶𝑇𝑖)

𝐶𝑇𝑚𝑎𝑡 − 𝐶𝑇𝑎𝑖𝑟

(a) True aperture (b) “Smeared” aperture

Synthetic 

fracture

(1 voxel wide)
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Methodology: X-ray CT 
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Methodology: X-ray CT 

𝑑 =
𝑅σ𝑖=1

𝑁𝑣𝑜𝑥 𝜙𝑖(𝐶𝑇𝑟,𝑖 − 𝐶𝑇𝑎𝑖𝑟)

𝐶𝑇𝑟,𝑖 − 𝐶𝑇𝑎𝑖𝑟



99.7 % CI95 % CI68 % CI
T
o

ta
l a

p
e

rtu
re

 

�
[�
�

]

T
o

ta
l a

p
e

rtu
re

 

�
[�
�

]

R
e

la
tiv

e
 e

rro
r

�
	[−

]

A
p

e
rt

u
re

 m
a
p

s

P
E

T

E
rr

o
r 

m
a
p

s

C
T

P
E

T
C

T

R
e

la
tiv

e
 e

rro
r

�
	[−

]
•

•

•

Fracture aperture & error maps:
Fractured Basalt

PET
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Spatial mapping of the local aperture values
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• ҧ𝑑PET ≈ ҧ𝑑CT = 250 𝜇m 𝜎Δ = 126 𝜇m
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Fracture aperture maps for repeated experiments
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Comparisons of aperture maps from different methods
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Concluding remarks
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