
	Pietro	Ubertini	
	Institute	for	Space	Astrophysics	and	Planetology-INAF	

	
Angela	Bazzano,	Sandro	Mereghetti,	Lorenzo	Natalucci	(INAF),		Carlo	Ferrigno	(ISDC),		

Erik	Kuulkers	(ESA-ESAC),	Philippe	Laurent,	Volodymyr	Savchenko	(APC/CNRS/CEA),	Roland	
Diehl	(MPE)	on	behalf	of	the	INTEGRAL	Team	&	LIGO-VIRGO	MoU	5/4/2014	

 
 
 
 
 

2016	JSI	Workshop:	Astrophysics	in	the		
Era	of	Gravitational	Wave	and		
Multimessenger	Observations,		

Annapolis,	November	9	-	11,	2016	

I am very grateful to that 
meeting organisers that gave 
me the chance to see Neil 

once more… 
 

He was nice as usual and we 
shortly talk each other about 

future programs… 



	Pietro	Ubertini	
	Institute	for	Space	Astrophysics	and	Planetology-INAF 

 

Gerhels	Memorial	Meetings,	
National	Academy	
Washington	DC,		
May	21	-	22,	2018	

	



          Neil: 
  
an important person  
in my life,  
 
a colleague,  
 
a lighthouse in my  
scientific choices,  
   
but, even more important,  
 
a friend…. 
 
 
 



The	first	meeting	
together:	

“High	Energy	Transients	
in	Astrophysics”	

	

Santa	Cruz,	CA,	1983	

At	that	meeting	participated	a	lot	
of	“young”	scientists	that	will	
become	major	player	in	the	future	
of	gamma-ray	astronomy…	





The	first	meeting	
together:	

“High	Energy	Transients	
in	Astrophysics”	

	

Santa	Cruz,	CA,	1983	
Neil	and	Jerry	Fishman	on	the	right	

Ekkart	Kendziorra	(left)	and	Pietro	

At	that	meeting	participated	a	lot	
of	“young”	scientists	that	will	
become	major	player	in	the	future	
of	gamma-ray	astronomy…	



	

	

Dieter	Hartman	 Nobuyuki	Kawai	

	

Alice	Harding				Ravi	Manchanda			Ian	van	Paradijs		

Peter	Mezaros	and		
Josh	Grindlay		
participants	not	
	in		the	picture	

Tom	Prince	 Tom	Cline	

	

Don	Lamb	

	

	



		

•  NSBF	Balloon	campaign	Spring	1989	from	Australia	(ALICE	SPRING)	devoted	to	SN87A			
and	Galactic	Centre	observations	
•  Different	experiments	for	High	Energy	Astrophysics:	EXITE,	GRIP,	GRIS,	HEXAGONE,	
LAPEX	and	POKER	

GRIS	result	by	Neil	et	al.,	ApJ,385,L13,	1991	

Resolved	In	2004	by	INTEGRAL	detecting	a	weak	diffuse	emission	and		gamma	ray	sources	

The	collaboration	starts	thanks	to	the	SN87a	blast	and	NASA	baloon	campaign	
organized	in	in	Alice	Springs:	we	were	already	there	with	the	POKER	experiment	

since	1986	to	study	the	Galaxy	Centre	



		

The	collaboration	starts	thanks	to	the	SN87a	blast	and	NASA	baloon	campaign	
organized	in	in	Alice	Springs:	we	were	already	there	with	the	POKER	experiment	

since	1986	to	study	the	Galaxy	Centre	

	
	

In	2000	-	37	sources	-	SIGMA	40-100	keV		(Revnivtsev+	2004)	
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Milky Way
The entire sky seen by INTEGRAL.

Based on the unique combination of  its instru-
ments, INTEGRAL has been providing astro-
nomers with a new view of  the entire sky in 
hard X-rays and soft gamma rays for almost 14 
years. By revealing both the diffuse emission 
from our Galaxy, the Milky Way, and the popu-
lation of  individual sources that shine brightly 
at these energies, INTEGRAL has broadened 
our understanding of  several classes of  sour-
ces, galactic and extragalactic alike. 
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POKER	results	useful	from	the	2	point	sources,	1740.7-2942	and	GRS	1758-255:	
None	was	coincident	with	SGR	A*	and	they	were	both	variable	though	persisten	
	
Bazzano	et	al.,	APJ,385,L17,	1992	
	

….so	idea	that	we	should	resolve	the	gamma	ray	
puzzle	in	the	Galaxy	centre	become	more	hot	that	
ever…a	compelling	science	case!	
The	opportunity	was	the	M1	ESA	call:	a	500M€	
mission	+	US	strong	contribution,	the	NAE	
spectrometer...	But	Cassini-	Huygens	won			
Then	the	gamma-ray	community	tried	M2…	



INTEGRAL		
	ESA-NASA	REPORT	on	
the		Assessment	Study,		
January	1991	
	
	A	Gamma–ray		Astronomy	
Mission	dedicated	to	the	Fine	
Spectroscopy	and	Positioning	
of	Celestail	Gamma	–Ray	

Sources	
	

Signed	by	19	scientist	from	
Europe	and	US		
including	Neil			



INTEGRAL		
REPORT	ON	the		PHASE	
A	STUDY,	April	1993	
	
	A	Gamma–ray		Astronomy	
Mission	dedicated	to	the	Fine	
Spectroscopy	and	Positioning	
of	Celestail	Gamma	–Ray	

Sources	
	

Signed	by	22	scientist	
including	Neil	and	inputs		

form		collaborators	



ESA	SELECT	IBIS	as	high	resolution	Imager	



"An	INTEGRAL	view	of	the	high-energy	sky	(the	first	10	years)	
Paris,	2012	



The	1998	Vision	for	Gamma-Ray		

February	1998,	Physics	Today,	American	Institute	of	Physics,	S-0031-9228-0010-9		



In	the	meanwhile	several	European	institutes	were	busy	to	build	the		
experiments	on	board	INTEGRAL	and	in	USA	FERMI	and	SWIFT	

THE	FUTURE	anticipated	by	Neil		



Both	Neil	and	Nanni	have	been	key	for	the		
realization	of		

	
INTEGRAL	(2002),	FERMI	and	SWIFT	(2004).		

	
They	have	similar	gamma	ray	detectors	and	the		
PIs	and	PSs	have	been	collaborating	since	ever	to		

Maximize	the	scientific	return.		
Neil	has	been	a	“bridge”	between		

USA	and	EUROPE		
and	his	influence	on	the	European		

gamma	ray	science	had	been	fundamental!			

THE	FUTURE	is	now!	



THE	FUTURE	is	now!	

They		would	have	been	delighted	to	see	their	“babies”	discovering	the		
counterpart	of	Gravitational	Waves	and	the	forward	step	done	…	



2°	INTEGRAL	WORKSHOP		
“The	Transparent	Universe”,	Saint	Malo,	September	1996			

à	Neil,	and	Nanni,	were	always	very	active	during	the	design,	
building	and	test	of	INTEGRAL..	and	of	all	the	other	high	energy	

instruments		



INTEGRAL is the product of the Europe-US ideas driven by the  
γ-ray community and was finalized with a short turn-around 

Neil was in the meanwhile driving the SWIFT mission!! 

April 1993:  
Mission selection 

December	2001:	
FM	integration	

March 2002: 
Calibrations  

Launch: 17 October 2002 



The	gamma-ray	sky	was	revolutionised	by	the	new	missions;	from	the:	
GENERAL	gamma-Ray	point	sources	CATALOGUE	

Macomb	&	Gehreles,	1999,	ApJS,	120,335	
	

309	objects	listed		reporting	basic	properties	and	characterized	with	emission		from		
50	keV	up	to	1	TeV.		



A	little	history	…	the	promise..	



..and	the	thousands	of	sources:	the	
history	…brought	up	to	date…	

IGR J   17473-2721, A LMXB Burster

l

b
time



4U1730-335	GRO	J1750-57	
GX	354-0	IGR	J17473-2721	 IGR	J16479-4514	

GX	340+0	
IGR	J16418-4532	IGR	J17252-3616	

GC	

OAO	1657-41	
4U	1701-407	

The	Galaxy	Plane		year	by	year	variation		
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The	hard	X-Ray	sky	as	known	in	2000	
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The	hard	X-Ray	sky	as	known	in	2005	
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The	hard	X-Ray	sky	as	known	in	2012	
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…full	of	new	variable	sources	detected	down		
to	a	fraction	of	a	Crab	with	<arcmin	positions	



What	are	
they	talking	
about..?	

INTEGRAL	User	Group	(IUG)		November	2007,	ESA-ESTEC	Holland	
Neil	was	always	active,	some	time	arriving	from	US	in	the	morning	and	leaving	the	day	after….	

He	was	never	negative		
and	always	propositive		
with	great	ideas..	





Dublin	Castle	2010		



Roger Bonnet on April 20, 2010 appointed the “Future of Space Astronomy” 
Working Group under the aegis of Commission E – chaired by Neil -, with the aim to 
analyze the difficult situation of space astronomy over the next two decades and 
recommend ways to improve the prospects. Nanni Bignami (Bremen, July 2010) 
endorsed the WG and its activity.  

 
 
 
 
 
 
 
 
 
 
Having assessed the scientific needs and the current plans of the main space agencies 
worldwide, the Working Group has identified some major concerns about the lack 
of a secured future for Space Astronomy. 
 

Cospar Working Group on The Future of Space Astronomy 
 

A Global Road Map for the Next Decades 



Roger Bonnet (COSPAR) 
 
Pietro Ubertini (Chair); 
 
Neil Gehrels (Co-Chair); 
 
Ian Corbett;  
 
Paolo De Bernardis;  
 
Marcos Machado; 
 
Matt Griffin;  
 
Michael Hauser;  
 
Ravinder K. Manchanda;  
 
Nobuyuki Kawai;  
 
Shuang-Nan Zhang;  
 
Mikhail Pavlinsky; 

So, more recently we were working together on the:  
 

A Global Road Map for the Next Decades 
 

Presented @ the 39th COSPAR Assembly,   July 14-22, 2012 Mysore, India 
 
 
The work started in Bern, Swiss, May 15, 2011 
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Abstract

The use of space techniques continues to play a key role in the advance of astrophysics by providing access to the entire electromag-
netic spectrum from radio to high energy c rays. The increasing size, complexity and cost of large space observatories places a growing
emphasis on international collaboration. Furthermore, combining existing and future datasets from space and “ground based” observa-
tories is an emerging mode of powerful and relatively inexpensive research to address problems that can only be tackled by the appli-
cation of large multi-wavelength observations. While the present set of astronomical facilities is impressive and covers the entire
electromagnetic spectrum, with complementary space and “ground based” telescopes, the situation in the next 10–20 years is of critical
concern. The James Webb Space Telescope (JWST), to be launched not earlier than 2018, is the only approved future major space astron-
omy mission. Other major highly recommended space astronomy missions, such as the Wide-field Infrared Survey Telescope (WFIRST),
the International X-ray Observatory (IXO), Large Interferometer Space Antenna (LISA) and the Space Infrared Telescope for Cosmol-
ogy and Astrophysics (SPICA), have yet to be approved for development.

A “Working Group on the Future of Space Astronomy” was established at the 38th COSPAR Assembly held in Bremen, Germany in
July 2010. The purpose of this Working Group was to establish a Road Map for future major space missions to complement future large
“ground based” telescopes. This paper presents the results of this study, including a number of recommendations and a Road Map for
the next decades of space astronomy research.
! 2012 COSPAR. Published by Elsevier Ltd. All rights reserved.
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The	results	of	the	3	years	work	have	been	very	influential	on	the	missions		
Selection	Worldwide	and	most	of	the	“High	Priority”	missions	highlighted		
in	the	Roadmap	have	now	been	selected	and	are	now	in	the	completion		

Phase.		Among	them	
	

ATHENA	and	LISA		
	

the	two	large	ESA	missions	due	to	launch	2018	and	2032	
and	planned	in	collaboration	with		
US,	Japan	and	other	countries	

	
	
	



Milano,	May	2007	



Milano,	October	2011	









Over	the	TUPUNGATO	top!!	



Thanks Neil!! 
Ciao 

	


