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Tracking and Backtracking

Targets: H20, H20+bone, CT 
Dose Profiler: 60°, 90° 

Emission profile of secondary 
Range (zρ) 
Minimum approach distance 
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Target: H20 
Initial Position

hz
Entries  523679
Mean    6.007
Std Dev      4.36
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TARGET: 
(20x20x20) cm^3 

Z/A = 0.55595  
ρ = 1 g/cm^3
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TARGET: 
(20x20x20) cm^3 
ρ = 1 g/cm^3 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm

DP at 60°, Target: H20 
Range (Backtracking)          
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Not considering nuclear interactions
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Range

DP at 60°, Target: H20 
Range (Backtracking)          

TARGET: 
(20x20x20) cm^3 
ρ = 1 g/cm^3 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm

Not considering nuclear interactions
Considering nuclear interactions
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DP at 60°, Target: H20 
Minimum Approach 
Distance (Backtracking)          

TARGET: 
(20x20x20) cm^3 
ρ = 1 g/cm^3 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm
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Not considering nuclear interactions
Considering nuclear interactions
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DP at 90°, Target: H20 
Range (Backtracking)          

zρ [g/cm^2]

TARGET: 
(20x20x20) cm^3 

Z/A = 0.55595  
ρ = 1 g/cm^3 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm

hrange
Entries  1542
Mean    11.27
Std Dev     0.862

0 2 4 6 8 10 12 14 16 18 20
 [g/cm^3]ρz 

0

20

40

60

80

100

120

140ev
en

t
N

hrange
Entries  1542
Mean    11.27
Std Dev     0.862

Range

Not considering nuclear interactions
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Target: H20+Bone 
Initial Position
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TARGET: 
H20 

(20x20x20) cm^3 
Bone 

from z=10 cm to z=15 cm 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm 

DP at 60°, Target:  
H20+Bone 
Range (Backtracking)          

hrange
Entries  3159
Mean    16.25
Std Dev     3.126

6 8 10 12 14 16 18 20 22 24
 [g/cm^3]ρz 

0

20

40

60

80

100

ev
en

t
N

hrange
Entries  3159
Mean    16.25
Std Dev     3.126

Range

Not considering nuclear interactions
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DP at 60°, Target:  
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from z=10 cm to z=15 cm 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm 

Not considering nuclear interactions
Considering nuclear interactions
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DP at 60°, Target: 
H20+Bone 
Minimum Approach 
Distance (Backtracking)          

Not considering nuclear interactions
Considering nuclear interactions

TARGET: 
H20 

(20x20x20) cm^3 
Bone 

from z=10 cm to z=15 cm 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm 
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DP at 90°, Target:  
H20+Bone 
Range (Backtracking)          

TARGET: 
H20 

(20x20x20) cm^3 
Bone 

from z=10 cm 
to z=15 cm 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
(0, 0, 15) cm 
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Target: CT 
Initial Position

hz
Entries  523669
Mean    6.391
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DP A 60° Target: CT 
Range (Backtracking)

Not considering nuclear interactions

TARGET: 
(15x20x20)cm^3 

DP:  
(20x20)cm^2 

Distanza: 30 cm 

Isocentro:  
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Range (Backtracking)

Not considering nuclear interactions
Considering nuclear interactions
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DP A 60° Target: CT 
Minimum Approach 
Distance (Backtracking) 
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TARGET: 
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Next step

Reconstruction of the emission profile 
starting from the detected secondary 
particle in the DP 
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Thanks
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True - Guess value  for MLEM 
analysis (with nuclear interaction)  
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Distance MLEM
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MLEM: Distance of Minumum Approach
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