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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




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

1"#$%$&' () *#+$),-,./$0-,12 3$45628',1$9:::$;5<6:2$ NASA’s Fermi telescope reveals best-ever view of the gamma-ray sky

LS1+61303

Credit: NASA/DOE/Fermi LAT Collaboration
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INTEGRAL UL anyg ! -ray«emission from GW150914

SPI-ACS count/s

lSO n'15 I ' l ' ' 250 ms l—&—i ' I bz;ckﬁ'roun'

GBM detectors at 150914 09:50:45.797 +1.024s

- ke i {ﬂ }
iﬂ lI q T

4400

flux [counts/s]

4200 ) <

relative time [s]

1| 1-oks

seconds since LVC trigger, UTC 2015-09-14T09:50:45.39

Fig. 1. INTEGRAL/SPI-ACS lightcurve in £10 s around GW150914 trigger
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
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m GW150914
arxivl 6 02.04180, arxiv1602.08492

per limits /detection fl uence at t he time of the

Ment ! 10° ergcm “? inthe 75keV-2MeV  energy
#lge, ie.  promptly released in  @@ays

E,/E gw <10 -°

M/hat are the  implications of this energetic
constraint  ?



WhatOsiext:
OP21T 1 trigger/week

INTEGRAL-SWIFT The HERMES mission

Large Observatories LOBSTER (NASA) High Energy Rapid Modular
Theseus (ESA) ExperimentSatellites

R —

INTEGRAL and Lobster eye X-Ray Cubesat sworm
SWIFT operation + gamma-ray constellation

mode has been trigger
changed to

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

NEXT GW trigger 200-500M! 100cubesat

Whiich' Fuiure |




~We end this short review of the powererful j;ools glven by modern
Space Observatory the Universe. Just one. eXample the'ny: . uIIICoIor
- view of Andromeda Galaxy seen atdlf.ferent -Wavelenghts |e

. : enhancmg dlffererHates of |ts evotutlonary hystory
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ESA/XMM-Newton/EPIC/W.Pietsch,
MPE




Visible light: the living stars: living from 6-7 My (100 Ms) to 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 giesyou the full story
of the different - components ofiilié Universes at a
glance...scientists can. do much'etter understanding
the physical processes active in'_pta‘ceE.




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 Omonster O ano
OminiBHs, clester of GaIaX|es Galaxies, Stars, Proto- Planetary

I&ow and when the Ofirst stars Qvere built is one of the fundamental
question/ _now compelling in _view of the GW _ detection 100Ms??

Need for more powerful Space Observatories

I!nere IS a need to maintain a FULL ACCESS to the whole
electromagnetic spectrum from Space

here Is a solid plan for Ground Based facilities that must be
complemented by the space-segment 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




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

P. Ubertini | Palermo | 29 May 2013



The short term perspective: an aging fleet!




Agile

Adapted from Ubertini et al.






In the last 5 years COSPAR-IAU-IAF
Commissionscommon action have been implemented to

.find sinergies,
common actions,
Proselitism ,
herding the astrophysics community...

L2 Athena & L3 eLISA

IUUIUIIIO I1HTAAO MJUUITT UL UIUULUU Al TIu ulcy VVviii unve

the next 2-3 decades scintific activity In space
astrophysics and planetology!
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The new IAU-WG will play a key role
In the coordination activity
WhatOs missingO




A new Gravitational Wave Observatory ?

To achieve good positioning capability
3 arms seems necessary (see MBtak) !

#+V#S

Large effort = ESA+NARQA ..endeavour ?
Who will lead ? HST/JJWST like cos >> B$?
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The new WG will play a key role In
the coordination activity




Thanks for your attention



