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Why to monitor beam
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Proton therapy is a precise and
selective treatment method...

... provided you have a perfect 3d
map of patient in terms of stopping
power!

Sources of uncertainties:

Transformation of imaging info
CT— dE/dx

Patient positioning
Anatomical changes

Weight loss
Change of tumour size/shape
Runny nose

Reduction of safety margins

Better/safer treatment plans
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New project in Cracow
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Goal: development of a method for on-line monitoring of deposited \@?0

dose distribution in proton therapy

Technique: imaging exploiting prompt gamma rays emitted during irradiation

Technology: Detector based entirely on new, heavy scintillating materials;
DAQ and (partly) image reconstruction based on FPGA —
implantation of HEP technologies to medical application;

Realization: dual-modality setup

Coded mask CIM @

Synergy
Compton camera CC A

Financed by as SONATA BIS by NCN (National Science Centre)
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Previous experience

yCCB: Investigation of gamma emission
in experimental modelling
of hadron therapy

Study dependence o(depth) for key
discrete transitions at

N, / FOV / AQ/ 10° protons (mm sr-)

# Various beam energies,
@ Various phantom materials,
@ Various angles.
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Dual modality - synergy

12.09.2018

Coded mask CM

collimator
(e.g. W)

Technique widely used in astronomy, also for
observation of ysources

Technique not tested so far for the purpose of
proton therapy

2d image

Much larger statistics compared to single-slit
detectors without compromising image
resolution

Compton camera CC

SiPMs
(MPPCs)

Scintillation
fibres

# Solution considered and tested for the use in
proton therapy

@ 3dimage

# Problem faced so far: small statistics (efficiency),
background from random coincidences

@ Proposed solution: detectors of larger efficiency
and better time resolution (—electronic
collimation)
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Dwa mody pracy - synergia

Coded mask CM Compton camera CC

collimator SiPMs
(e.g. W) (MPPCs)
Scintillation
fibres
Common parts: Modality-specific parts:
@ Detection technique s Collimation
# FEE # Image reconstruction
s DAQ — mostly software (manpower)

— expensive hardware
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a  QOptimization of setup design by MC simulations
(Geant4) ongoing

a Software development: decoding, calibration, image
reconstruction, ... ongoing

LM-MLEM
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a  QOptimization of setup design by MC simulations
(Geant4) ongoing

a Software development: decoding, calibration, image
reconstruction, ... ongoing

LM-MLEM

sE
g

sE

sF

I F

of . -
F m_#
af .

oF

er

WF

~8F

Averaged signal, source position 30.00 mm

a Detector development (tests of materials, coating,
coupling, etc.) ongoing ~

A_fast = 74.49 +/- 0.46
t 0 = 195.67 +/- 0.00
tau_fast = 135.03 +/- 1.72

g% \ A_slow = 15.45 +/- 0.54
- tau_slow = 1273.84 +/- 77.26
5 t=0.01

ns!
t

" col
L Chi2/NDF = 0.70
+ [ |_fast = 33.82 perc.
T |_slow = 66.18 perc.

—+ —f=
200 400 600 800

&l

12.09.2018 Aleksandra Wronska, SPET&SBNCT



Optimization of setup design by MC simulations

(Geant4) ongoing

Software development: decoding, calibration, image

reconstruction, ... ongoing

Detector development (tests of materials, coating,

coupling, etc.) ongoing

LM-MLEM

DAQ (inc. FEE+slow control)

image

Test measurements (CCB/HIT) in ~2 years

image_iter1

image_iter2
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Pl, post-doc PhD student PhD student IS & GS PhD student post-doc
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A. Wronska K. Rusiecka M. Kazemi A. Magiera J. Kasper R. Hetzel

Pl, post-doc PhD student PhD student IS & GS PhD student post-doc
JU Krakow JU Krakow JU Krakow JU Krakow RWTH Aachen RWTH Aachen

up to 4 years!

N.N. N.N. N.N. N.N. n x N.N.
post-doc PhD student PhD student student external collaborators
open position open position open position open position WELCOME!

'6 link to post ads on faculty web page
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http://www.fais.uj.edu.pl/wydzial/ogloszenia/-/journal_content/56_INSTANCE_8AfLQeBmM1sp/41628/140613456

Curious? Intrigued? Willing to join?

Let's talk!

or write me aleksandra.wronska@uj.edu.pl
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