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PREVENTIVI 2024 



Commissione Scien+fica Nazionale 2 
Fisica Astropar+cellare 
OGGI 
4 linee scien+fiche

LINEA	1:	Fisica	del	Neutrino	
(masse,	oscillazioni,	ββ,	etc.)	
								ICARUS,	JUNO			

LINEA	4:	Onde	gravitazionali,	Fisica	Generale	e	QuanBsBca		

LINEA	3:	L’Universo	Oscuro	
(materia	oscura	e	energia	oscura)	
DARKSIDE	

LINEA	2:	Radiazione	dall’Universo		
(raggi	cosmici,	neutrini,	fotoni)	
SPB2,	AUGER,	CTA,	KM3	
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h:ps://jemeuso.org	
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AFvità	SPB2	(Super	Pressure	Balloon	2)	



EUSO-SPB2 
Extreme Universe Space Observatory 

on NASA Super Pressure Balloon 

 
AlBtude	of	~	33km,	from	Wanaka,	NZ	
around	the	Southern	Ocean	

EUSO-SPB2	objecBves:	
	
1.	FT	observe	1st	extensive	air	showers	with	fluorescence	from	suborbital	space;	
	
2.	CT	observe	Cherenkov	light	from	extensive	air	showers	iniBated	by	cosmic	rays;		
	
3.	CT	measure	the	background	for	the	detecWon	of	neutrino	induced	upward	going	air	
showers	
	
4.	CT	search	for	neutrinos	from	astrophysical	transient	events		(binary	neutron	star	mergers…)	



Catania	



ASSEGNAZIONI 2023 – Anagrafica sigla SPB2- INFN-CT

		

	 		
    ANAGRAFICA 

RICERCATORI        % 
1.  Anzalone Anna   Ric. INAF/IASF PA   50  
2.  Caruso Rossella   Prof. Ass. UniCT (Resp.locale)  40 
3.  Lombardo Claudio   Dottorando    20 
4.  Pagliaro Antonio   Ric. INAF/IASF PA   40 
5.  Persiani Rino   RTDA-UniCT    30   
6.  Petta Catia    Prof. Ass. UniCT   30 
  
 
TOTALE: 6 unità     FTE TOT.  2.1  
 
SERVIZI 
Servizi ELETTRONICA (G.Saccà, F. Fichera, M.D’Andrea) 
 
TOTALE: 3 mesi uomo      FTE TOT. 0.3 

     



Ac+vi+es: a) R&D on SiPMs for the SPB2 mission
Involved	members:	Rossella	Caruso,	C.Lombardo,	

C.Pe:a,	R.	Persiani,	G.Saccà,	F.	Tortorici			
	

Measurements	of	SiPM	features:	
	
•  R&D	on	SiPMs:	several	prototypes	from	Hamamatsu,	SensL,	AdvanSid	(FBK),	Kernell,	

Ketek	manufactures;	
•  Visual	inspecBon	(scratches,	bubbles…):	in	clean	room	using	a	microscope;	
•  Measurements	at	temperature	variaBons	(-	40	°C	÷	+	150	°C)	in	a	climate	chamber:	Dark	

Current	RaBo	(DCR);	Gain;	Cross-Talk;	Ager-Pulse;	I-V	(Current-Voltage)	curve,	MulB-
photon	Spectrum;		
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Experimental	set-up	and	kit	of	SiPMs		
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I-V	curve	in	
reverse	bias	and	forward	bias	
at	different		temperatures			
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Ac+vi+es b): 
 
CME (*) solar events and  U.V. Transient Luminous Events in MiniEUSO data 
involved members: F. Zuccarello 

(*)	CME	(Coronal	Mass	EjecWon):		A	disturbance	in	the	solar		
wind	caused	by	an	erupBon	on	the	Sun.	
	

Sun 

Interplanetary Space 

Magnetosphere	

Earth 

AcBve	Region	on	the	Sun	erupts	
1.  Solar	Flare	(Visible,	UV,	EUV,	X-ray)	
2.  Shock	(energeBc	parBcles)	
3.  Coronal	Mass	EjecBon	(parBcles	and	fields)	

•  RadiaBon	reaches	Earth	in	8	minutes	(speed	of	light)	
•  EnergeBc	ParBcles	reach	Earth	in	15	min	to	24	hours	
•  Coronal	Mass	EjecBon	reaches	Earth	in	1-4	Days	



Focus	on	the	possible	detecWon	of	transient	events	related	to	solar	acWvity	phenomena	(CMEs)	
in	the	framework	of	Space	Weather.	

First	 step:	 build-up	 of	 a	 list	 of	 geo-effecBve	 CMEs	
using	different	catalogues	available	on	the	web:		
	
§  hmp://www.srl.caltech.edu/ACE/ASC/DATA/

level3/icmetable2.htm		
§  hmps://wind.nasa.gov/ICME_catalog/

ICME_catalog_viewer.php		
§  hmps://helioforecast.space/arrcat		

Second	step:	comparison	between	the	geo-effecBve	CMEs	arrival	
Bme	at	Earth	and	the	Bme	of	data	acquisiBon	by	the	Mini-Euso	
experiment.	Two	datasets	found	in	the	list	of	Mini-Euso	Session:	
-  June	24,	2020	
-  June	29,	2020	
Thirth	step:	19	new	sessions	of	MiniEUSO	data	(November	6th,	
2021	-		August	26°,	2023)	under	analysis	

	
RESULTS:	despite	the	detailed	analysis	performed,	no	signature	of	
a	CME	was	idenBfied	so	far.	



AcWvity	in	Palermo	(Associated	to	Catania)	
Involved	members:	A.Anzalone,	A.Pagliaro	

Mini-EUSO	Data	Analysis:		
3D	reconstrucBon	of	meteor	trajectory	
•  Test	of	the	computer	vision	method	on	the	real	
meteor	data	

Cloud	Masking:		
“ApplicaBon	of	Machine	and	Deep	Learning	methods	
for	Cloud	Mask	Retrieval:	a	review”	
Invited	Review	Paper	in	preparaBon	for	Applied	
Sciences	Journal,	Special	issue	
"Hardware-Aware	Deep	Learning"	
	



Lancio di SPB2 – 13 maggio 2023 
 

Base NASA-CSBF (Columbia Scien+fic Balloon Facility) @ Wanaka – Nuova Zelanda in 
grado di raggiungere 30 km s.lm. e 100 giorni di durata 

 
durata effe[va 36 ore!!
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We	are	a	strong,	efficient	and	resilient	collaboraBon!	

Strong:	

Efficient:	

33rd	CollaboraBon	meeBng!	

EUSO-Balloon	
EUSO-TA	
EUSO-SPB1	
MINI-EUSO	
EUSO-SPB2	
+TUS	

Not	a	single	failure	!!!	

+	our	technology	is	used	in	other	projects…	

Strong	together	and	credible	together!	

The	JEM-EUSO	collaboraBon	delivers!	



SBP3:		possibile	lancio	NASA	2026	

Fluorescence	camera	

Goal:	

A	lot	of	simulaBons	needed	to	figure	out	what	can	really	be	seen	+	the	opBmum	poinBng	strategy	

+	Cherenkov	camera	

Same	telescope	

Tiltable,	from	0°to	90°	

Fluorescence:	CR	showers	(nadir+inclined)	+	High-alBtude	CRs	showers	(Blted)	

Cherenkov:	CRs	+	neutrinos	(Blted)	 [+	anitons	(nadir)]	

OpBcs:	same	design,	maybe	larger	+	bifocal	only	for	CT	to	be	studied	

Auxiliary	devices:	IR,	Radio,	gamma-ray,	X-ray,	SQM	

The	future	is	bright!	

2026	

TASK	Italia:	realizzazione	integrale	del	Telescopio	di	Fluorescenza?	+?	
	
TASK	Catania:	
•  	realizzazione	superficie	focale	del	Telecopio	di	Fluorescenza?	SiPMs?		per	INFN		
•  realizzazione	rivelatori	ancillari	(gamma-ay,	X-ray,	SQM)	per	ASI	



PREVENTIVI 2024 – Anagrafica sigla SPB2- INFN-CT

		

	 		
    ANAGRAFICA 

RICERCATORI        % 
1.  Anzalone Anna   Ric. INAF/IASF PA   50  
2.  Caruso Rossella   Prof. Ass. UniCT (Resp.locale)  40 
3.  Lombardo Claudio   Dottorando    20 
4.  Pagliaro Antonio   Ric. INAF/IASF PA   40 
5.  Petta Catia    Prof. Ass. UniCT   30 
 
 
TOTALE: 5 unità     FTE TOT.  1.8  
 
SERVIZI 
Servizi ELETTRONICA (G.Saccà, F. Fichera, M.D’Andrea) 
 
TOTALE: 3 mesi uomo      FTE TOT. 0.3 

     


