


W h y  h ig h  e n e r g y  A G N  s u r v e y s  a r e  im p o r t a n t  ?

A new window to discover the
heavily obscured sources and
new bright AGNs

Best definition of Nh distribution for
various AGN class

High energy coverage
                 Spectral information on

Ec, R and constrain on !

With X-ray follow-up 
•  AGN modeling 
•  Unified theory, torus studies, etc
•  X-ray Background (XRB) studies

Absorbed AGN could be missed in X-ray surveysAbsorbed AGN could be missed in X-ray surveys
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[INTEGRAL] Outreach

# stories in:
2021 - 3            
2020 - 5            
2019 - 4            
2018 - 4            
2017 - 5 

As always…: suggestions and proposals for new outreach material 
welcome!

(not only Nature or Science papers…)

Status since last PS report (26+27 November 2019)

CV Coordination meeting #8 | ESAC | 27/09/2012 | Page 16

See: https://www.cosmos.esa.int/web/integral/outreach-products
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ATel total:  ~100/month 
INTEGRAL: ~2.5/month

Ø Quick publications: discoveries / follow-ups

[INTEGRAL] Outreach - publications I

☛ 2015: 25% of ATels on V404 Cyg!

☛ <2015: GRBs only
>2015: GRBs+GW/UHEN events

As of Nov 2021
ATel = Astronomers’ Telegram
GCN = Gamma-ray Coordinates Network

GRB = Gamma-Ray Burst
GW = Gravitational Wave
UHEN = Ultra-High Energy Neutrino
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Refereed papers statistics

Total since launch, 
up to Nov 2021: 
1883 refereed 

☛ 2015-2021: 41 papers using V404 Cyg public data!

[INTEGRAL] Outreach - publications II

C
it
at

io
ns

Papers
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[INTEGRAL] Project Scientist Status Report

Community interfaces

Observatory status

Science highlights

Outreach
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Scientific objectives for 2023+
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☛ INTEGRAL will remain the only observatory 
allowing these studies

Key science capabilities I

☛ is complementary to 
dedicated missions like 
NASA’s IXPE (2-8 keV) 

Ø Gamma-ray line spectroscopy & imaging
• Nucleosynthesis: lines from elements formed in massive stars, SNe & (X-ray) novae
• Positrons in the Galaxy: annihilation with electrons (511 keV emission)

Ø Hard X-ray/gamma-ray polarimetry
• Unique diagnostic of the photon source process (magnetic fields)
• Neutron stars, black holes, pulsars, magnetars, GRBs

Ø Large FoV (~900 square degrees) + arcmin localisation
• X/gamma-ray transient discovery space + multi-source monitoring

Ø Omni-directional view through anti-coincidence shields 
• gamma-ray transients + counterparts - GRBs, GW & ultra high-energy neutrino events, FRBs

☛ NASA’s COSI SMEX: 
0.2-2 MeV 

Scheduled for launch 
in 2025
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Ø Strong focus on:

ToO capabilities of INTEGRAL in broadest sense:

• The “Multi-messenger astronomies”: 
- On GW events, high-energy neutrino events and Fast Radio Bursts

☛ INTEGRAL prompt & ToO follow-up observations
• 3 Msec reservation of ToO time per AO for other transients: 

- Novae, Supernovae, outbursts of Black Holes in X-ray binaries and AGNs (Micro-quasars, 
Blazars and Quasars seen out to z=3.6)

+ Key programs in areas for which INTEGRAL was designed:

• (Galactic) nucleosynthesis; synergy with other observatories, like NuSTAR, Swift, XMM-Newton
• Continued monitoring of the Galactic Center, e+/e- annihilation emission and precise study of its 

asymmetric structure
• Study of polarization at gamma-ray energies (100 – 3000 keV) - of relativistic jets of black 

holes in X-ray binaries and AGNs, and sources like Crab, GRBs, etc.

Summary of aims for 2023-2025

New gyroslew allows 
for ultra-fast ToOs

(<2 hrs)!
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Ø Possible additional science: Solar system observations 

• Earth (aurora) observations 
- Coordinated with Swarm & Cluster, 2nd half of 2022, TBC 

- Earth observations with INTEGRAL are still operationally possible 
(but require special operations, that need to be well prepared)
☛ Target-of-Opportunity observation as response to Solar flare
☛ New gyroslew-mode makes Earth observation easier 

(RS presentation)
[Serendipitous INTEGRAL/Proba-2 Earth observations available]

• Jupiter & Moon hard X-/gamma-ray observations (also requires special operations)
Community expressed interest to propose for observations in AO-18 & AO-19

• Radiation Monitor instruments onboard various satellites provide info on high-
energy particles across Solar System à Space weather!

Summary of aims for 2023-2025
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LIGO-G2002127-v4

INTEGRAL & Multi-Messenger astronomy

From Abbott, B.P. et al.   
(KAGRA, LIGO Scientific & 
Virgo Collaboration) -
Living Reviews in Relativity

extension

O4 (and O5): 
GW observatories get 
more sensitive
☛ more GW events        
à higher chance of one 
in INTEGRAL FoV!

☛ Same holds for 
neutrino observatories 
and their events

Latest update: O4 start delayed to December 2022 (COVID-19 related) 
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• Reconstructed sky regions typically several tens deg2

(O4: 10-15%, O5: 25-30% of GW events with <5 deg2)
• INTEGRAL: wide, comparable FOV ~10°x10°(fully coded)

Gravitational Waves & High-E Neutrino events

IceCube high-energy                 
e-neutrino events (blue) and 
muon events (green crosses)

54 events in 2010−2014

☛ ideal for follow-up ToO observations 

90% and 50% error regions for 
6 confidently detected GW 
events in LIGO/Virgo run O2

IBIS

IBIS

IBIS


