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1. LIP competences

• Monte	Carlo	simula:on	in	Medical	Physics	
•  Imaging	in	Nuclear	Medicine	and	in	Radiotherapy	

•  Instrumenta:on	
•  Simula:on	
•  Electronics	(from	front-end	to	fast	data	acquisi:on)	

•  Dosimetry	
•  Distributed	compu:ng	(e.g.	the	GEANT4	simula:ons	presented	here	took	
several	thousands	of	hours	of	parallel	compu:ng)	
•  Detector	laboratory	
•  High-precision	mechanical	workshop	
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2. Mo6va6on: Proton therapy physical advantage over photons

New	Horizons	for	Nuclear	Sciences	and	Technologies	in	Portugal:	health	and	cancer	applica@ons,	April	27th,	2018															4/16	

(Leeman	et	al,	Lancet	Oncol	2017)	



2. Mo6va6on: Proton therapy physical advantage over IMRT
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2. Mo6va6on: Proton therapy clinical benefits
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3. Ra6onale for in-vivo imaging in proton RT
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Provides	real-:me	images	of	selected	
region	without	rota:on	of	beam	

source.	
Image	with	prompt	gammas	“stops”	at	beam	range	

	(Cambraia	Lopes	PhD	2017)	

4. The mul6-slat concept for prompt-gamma imaging in proton RT
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	(Cambraia	Lopes	PhD	2017)	
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4. The mul6-slat concept for prompt-gamma imaging in proton RT



5.1 Change of brain density due to frac6onated RT

5.	Case	studies	(Monte	Carlo)	per:nent	to	proton	RT	

	(Cambraia	Lopes	PhD	2017)	
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