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Goal: Correlation of BP with the
emission s[pea&rum
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FLUKA MC simulakion: 10 pencil beam
wikth 300 Mev/u tn RANDO
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MLEM : itkerakive Method for the
algorithm

solution of the inverse
problem
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MLEM algorithm

Backtracking distribution (MC)
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Reconstructed distribution (MLEM)

Backtracking:
data from DP
(actually simulated
by FRED with tot
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MLEM @ tkerakive
&Lgor&&hm

Entries 22396
Mean x -4.662
Mean y -5.047
Std Dev x 5.781
StdDevy 5.657

L1 1 I L1 11 I 11 1 1 I 1111 I 1 11 1 I L L1 1 I 11 11 11 1 1
-15 -10 . -5 . 0 . 5 . 10 15
J-esinmo bin AL arrivo

S[TTTTITTTT]TTTT T T TTTI T I TTIT]TTTT]TTTT
AL R R L L

MLEM algorithm

Backtracking distribution (MC)
True distribution (MC)

Starting distribution

Reconstructed distribution (MLEM)

IIIJ:IIIIIIIIIIIII IILI_IIIIIIIII

=15 =10 -5 10 15

Backtracking:
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by FRED with tot
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MLEM algorithm

Backtracking distribution (MC)
True distribution (MC)

Starting distribution

Reconstructed distribution (MLEM)

Backtracking:
data from DP It is not feasible to build a makrix with a ‘brute force’
(actually simulated
by FRED with tot

secondary) pencil beam (and each FQEL@\E) X104 L ERED
7

/ full MC approach -> we need a makrix for each
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Backtracking:
data from DP Now: Ehe mabrix is builk with the secondaries faroc&uteci bvj a
(actually simulated FLUKA sinmulabtion { 2C itons and 2%0 MeV/u) and they are

by FRED with tot ‘ e
secondary) Eracked with FRED.
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MLEM : iLterative
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Converqgence of the algorithm

SO (x(i) - R(1))

X(1)= MLEM
distribution

X(i) = MC true

lterations

Gaitanis, G. Kontaxakis, G.
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Resulks with real Fro{&i@m daka

MLEM algorithm

Backtracking distribution ( DP )

t & tkerabkions

Starting distribution

Reconstructed distribution (MLEM)

‘Pretiminary

For the first time we were able to unfold the CNAQ
measured data (i purple) to obtain the ‘production’
spaa%rum!!! Many items have yet to be addressed..
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- Evaluate the implications of the
presence of ‘holes’ in the ‘production’
formation used to build the A
matbrix: are we hitting a wall here?

- In clinical conditions: how wman
matrixes do we need? (for each ‘Pe.n&iz

beam?)

- Mabrix cereakion speedu ; praduc@.
carbon beam direaﬂv wi&ﬁ FRED

- Test of a FLUKA based method for
the unfolding
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Resulkts with real profiler data

MLEM algorithm

Backtracking distribution ( DP )

Starting distribution

Reconstructed distribution (MLEM)
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