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Outreach	of	Applications	for	Society	



Outreach	of	Applications	for	Society	

In	general	the	aim	is	to	provide	material	within	a	context	
(preferably	text)			associating	the	different	resources	
(photos,	animations	etc)



Outreach	of	Applications	for	Society	



A nice example: GPS 
by lorenzo.galante@to.infn.it





CERN	29.11.2019 18th	IPPOG	Meeting	- Despina	Hatzifotiadou

	
Principle	
Positron-emission	tomography	(PET)	focuses	on	differences	in	the	body’s	metabolism.	PET	uses	
molecules	involved	in	metabolic	processes,		which	are	labelled	by	a	positron-emitting	radioisotope.	
The	molecule,		once	injected,	is	taken	up	in	different	proportions	by	healthy	and	cancerous	cells.	The	
emitted	positrons	annihilate	with	electrons	in	the	surrounding	atoms	and	produce	a	back-to-back	pair	
of	γ	rays	of	511	keV.	The	γ	radiation	is	detected	to	reveal	the	distribution	of	the	isotope	in	the	
patient’s	body.		
Required	equipment	
Photon	detectors	with	good	energy	resolution	(for	low-energy	photons)	and	high	efficiency	
Application	(from	particle	physics)	
The	photon	detectors	used	are	basically	are	scintillators	coupled	to	photomultipliers;	development	of	
TOF	(Time-Of-Flight)	PET	is	of	particular	interest,	since	it	provides	accuracy	in	localizing	the	tumor	
with	less	dose	for	the	patient.	
Detectors	used	
NaI	(Tl)	with	PMTs		in	the	early	PET	scanners	
	New	scintillators	introduced	in	the	course	of	the	years	(already	developed	for	particle	physics	
experiments)	
BGO	(Bi4Ge3012)			
CsI(Tl)	
LSO	(Lu2SiO5			Cerium-doped	lutetium	oxyorthosilicate)	etc	
	Photomultiplier	tubes	evolved	to	multichannel	photomultipliers,	Avalanche	Photodiodes	(AVDs)	and	
Silicon	PhotoMultipliers	
About	TOF-PET	
		
		
	
	
	
Useful	Links	
	
Positron	Emission	Tomography	and	CERN	(history	of	PET)	
https://drive.google.com/file/d/1YbwygQPNc_6Qd0Z4ninEGqNfcQTN_vRl/view	
	
Recent	developments	in	PET	Detector	Technology	
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2891023/	
	
https://cerncourier.com/a/clearpem-clarifies-breast-cancer-diagnosis/	
	
New	opportunities	for	high	time	resolution	clinical	TOF	PET	
https://link.springer.com/article/10.1007/s40336-019-00316-5	
	
Total	body	PET	
https://explorer.ucdavis.edu/media/video		
https://explorer.ucdavis.edu/news		
	
https://physicsworld.com/a/pennpet-explorer-acquires-first-human-images/		
	
https://www.youtube.com/watch?v=Op0eTSYXx8g		
 
 
 

POSITRON	EMISSION	TOMOGRAPHY
Under	construction

(.doc,	.ppt,	.ppt(poster)By	Despina



A more verbose example: extracts from proposal for design study:
next generation ion facility for cancer therapy

Particle Therapy
By	Yiota

Outreach	of	Applications	for	Society:	Particle	Therapy	





www.nupecc.org



Special Edition for 60th CERN anniversary, 2 volumes
Accompanied by related lectures

Chapter on PET
Accompanied by presentation and interview
on “human aspects story” by MW (still to be processed)

More resources



More resources: Accelerators for people EuCARD2



Ions	for	
cancer	therapy

BIOMAT and BIOPHYSICS 

Birth of IONS2017
Ideas and technologies for a next-generation facility
for medical research and therapy with ions

Yiota Foka Archamps, 19 June 2018 6

Proposal	
submitted	
12	nov 2019



Public	Event,	scenario	and	material
IONS2017 https://indico.cern.ch/e/ions2017

More resources



From	particle	tracking	to	Medipix:	
seminars	and	brochure

High	Energy	Physics	development	:
• Particle	tracking	detectors
• Allows	counting	of	single	photons	in	contrast	to	
traditional	charge	integrating	devices	like	film	or	CCD

Credits: Simon Procz, University of 
Freiburg

Seminar:
https://indico.cern.ch/event/820083/attachme
nts/1861456/3061478/KTSeminarMC.pdf

More resources



https://indico.cern.ch/event/840212/

Particle Therapy MasterClass •Presentations
•Posters
•Animations
•Demos
•Photos 
•Events

More resources



Open	Science	Days	Montenegro
9th year,	organised by	ministry	of	science,	5	days	(~80	000	E)
Addressing	schools	(morning)	and	families	(afternoons	and	Saturday)

More resources

Video	provided,
more	material	coming	

Media	and	Press:
TV,	interviews,	
articles

By	Djurdjina Bulatovic



ACTIONS	
1. Pasquale:	
• summary	outline	of	existing	outreach	web	page	in	Italian	and	English
• links	of	divulgation	and	educational	material	(in	Italian	and	some	in	English):

-http://edu.lnf.infn.it/schede-divulgative/

-http://edu.lnf.infn.it/approfondimenti/

-http://www.lnf.infn.it/media/lezioni.html

Then,	a	lot	of	online	lectures	for	teachers,	students,	kids	and	general	public.
This	need	a	free	registration:
https://accendiscienza.lnf.infn.it/

INFN	portal	for	divulgation,	scientific	activity	and,	soon,	also	App:
http://scienzapertutti.infn.it/



ACTIONS	

1. Jonivar:	WiFi link	provided	(text	to	come)
2. Djurdjina Bulatovic:	summary	of	Open	Science	Montenegro	fair		

(expo	material	in	Montenegrin	language)
1. Despina:	continuation	of	PET
2. Despina:	muon	tomography	in	progress
3. Marina:	text	on	GPS	measurement	(resources)
4. Yiota:	continuation	on	accelerators/PET	

(pdf	of	Eucard2	books	and	brochures)



Presentations in indico:

• Marina	Trimarchi : GPS	measurements on	EEE	experiment
• Despina Hatzifotiadou : PET	and	Cultural	heritage (muon	tomography)
• Manuela	Cirrili :	JENAS	2019	report
• Yiota Foka :	Particle Therapy and	 Accelerators for	society
• Djurdjina Bulatovic :	Open	Science	Days	Montenegro


