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Prologue

Space satellites have given astrophysicists a unigue
opportunity to explore the invisible part of the
electromagnetic spectrum and drastically improve our
knowledge of the Universe.

S | From the discovery of the first X-Ray source, in 1962, a

factor of 10" ¢ improvement in sensitivity have been
achieved in X-Ray astronomy and of 10 in Cosmic micro
wave background datal

.and we have now the first detection of Gravitational

Wave, 100 years after their predictoin: a new window
open
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.SPECTACULAR RESULTS FROM SPACE OBSERVATORIES




The multicolor Universe as was known 20 years ago and nowdays

Radio Continuum: 408 MHz, Bonn, Jodyell Bank, and Parkes

Near Infrarved: 1.25, 2.2, 3.5 micron wavelength COBE/DIRBE

-
ESA — INTEGRAL Galaxy Plane: more than 1000 sources

X-Ray: 0.25, 0.75, 1.5 kel ROSAT/PSPC

NASA'’s Fermi telescope reveals best-ever view of the gamma-ray sky

LS1+61303

Credit: NASA/DOE/Fermi LAT Collaboration



The different views of the Galaxy

INTEGRAL detects in the centre of our Gzl




INTEGRAL UL en y-ray emission from GW150914

SPI-ACS count/s
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Fig. 1.— INTEGRAL/SPI-ACS lightcurve in =10 s around GW150914 trigger fias Prslat:
red symbols represent the measurements at the natural instrument time resol @

dark red points are rebinned to 250 ms. The dashed black curve is the back

estimated from a long-term average.

http://arxiv.org/abs/1602.04180



SPI-ACS count/s
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per Limiks/detection fluence ot the time of the
ivent % 1077 erq cm™ in the 78 keV-2MeV energy
Phae, Le. promptly released in r-rays
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Mhot are the implications of this energetic
:; conskraint?

At 240 Mpc this is|L =7x10%¢ erg in 1s,

&rOF’Ec, or 1044 ystrowgbytreurrer
3 Lot of energy to be extracted from disk




What's next:
OP2 =1 trigger/week

s

INTEGRAL-SWIFT The HERMES mission
Large Observatories LOBSTER (NASA) High Energy Rapid Modular
Theseus (ESA) Experiment Satellites

INTEGRAL and Lobster eye X-Ray Cubesat sworm

SWIFT Opera&om + gamma-ray constellation
mode has been trigger
changed to

IMMEDIATELY Short turnaround
follow—up the 10y dev. Cost Moderate cost, modularity:

NEXT W rigger 200-500M€ 100cubesat

Whidh' Fujaure




We end ThIS shor"r review of ‘rhe powerer'ful Tools lven by moder'n;;r; o
- Space Observatory the Universe. Just one’example the mul‘rlcofor-‘fi,";;, -
. view of Andromeda Galaxy seen.at: dlffer'en’r waveler\gh’rs ie. &3
: enhancmg dlffer'eﬁsta’res of |’rs evolu’rronar'y hyi;appy-‘ AL

| .R.-"Gen’diér'




ESA/Herschel/PACS/SPIRE/I.Fritz, U.Gent




ESA/XMM-Newton/EPIC/W.Pietsch,
MPE




Visible light: the living stars: living from 6-7 My (100 Ms) 1o 13 By (0.9 MS)

X-Rays: the final stage of stars

..in a picture the whole time history of a galaxy..

Powerful space observatories givesyou ’rhe full story
of the different components o

glance....scientists can do much etter understanding
the physical processes active in place....




THis%is the'st@de of.art.. and open quastiens?

We need to probe the very early stages of the Universe, to

" | understand how it evolved from the Big Bang, i.e. from the (almost)
pure hydrogen in form of gas (and dark matter?), to the ‘'monster’ and
‘mini' BHs, clester of Galaxies, Galaxies, Stars, Proto-Planetary

‘/how and when the 'first stars’ were built is one of the fundamental
question=> now compelling in view of the GW detection 100Ms??

-~ Need for more powerful Space Observatories

‘/There is a need to maintain a FULL ACCESS to the whole

electromagnetic spectrum from Space
There is a that must be

complemented by the to get the full picture of how
the Universe originated and what is it made off.

At the WG time we had a unsecured future for Large
missions
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-)4 ESA'S FLEET ACROSS THE SPECTRUM

Than‘ks to.cutting edge tethnology, 'SStronomy is today unvellmg a new unlve*around .us. With ESA‘s fleet of spacecraft, scierice can explore the fuII
. " spectrum of Ilght see-into the hrdden infrared universe, wsit the untamed and violent tniverse, chart our galaxy and even Iook back at. the dawn of time,
i SO e e A PRI Sch,eduled2018_

", Unyeiling the cool - - ‘Surveying a billian stars
and dusty Universe * (s . AR 5 BT
- : : Striving to observe -

the first light &

‘Mission ended:.

B
.

‘..L'boking batck * 0 A . ; % 3 i " “Egpanding tHe frontiers .
at the dawnof time*. - : Lo Yz L 2 _ofghe visible Uruverse :

24 Aprll 1990

Seemg deeply into the hot
and violent Universe.

The ESA fleet is aginig
‘The community need a new high
energy Observatory class mission

" Seeking out the-extremes - °
.. of the Univérse

17 October 2002

www.esa.int ; ARk R R > b o g E s S - Européan Space Agency
- e e & > v - : . ow i

P. Ubertini | Palermo | 29 May 2013




Multi Colour Eyes 2010-2015

SOFIA <~ g
Gaia 2012-201
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Chandra, XMM

€ Nustar 2011
L ASTRO-H 2013
.

Adapted from Ubertini et al.



Muiti Colour Eyes > >2020

ATHENA

S = Integra\\
Swift
ASTRO-H y

-

Adapted from Ubertini et a




~.find sinergies,
-~ common ac"rions

the nex’r 2- 3 decades scm’rlfuc ac’nvn’ry in space

asTrophys_lcs and planetology!




..what's next?

At the TAU GA in Honolulu (2015) was held a
" Focuss Meetlng on Global Coordination.
After several days of open discussion
the result was the Establlshment of a WG. on:

%

,};Global“'Coordiﬂ‘;;a' [], of Groqnd and Space Astrophys:cs

IAU Executlve ]
S . S

Bl Members and Contact Details
Chairs:

Roger Davies (Roger.Davies@ physics.ox.ac.uk) - UK — co-chair
David Spergel (dns@astro.princeton.edu) - USA — co-chair
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The new IAU-WSG will F’LO‘U a Lmv role
i Ehe coordinakion at&&v&&j =
What's missing’
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A new CGrravikational Wave Observaﬁor:j?

To achieve qoo Eioning ﬂ&pabai&;
3 arms seems, necesmmy(sce MB talk)

Larqge effort = ESA+NASA endeavour?
Who will lead? HST/OWST Likke cos »> B$?
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Thanks for your attention



