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IBIS	  and	  SPI	  are	  the	  main	  instruments	  
 SPI	  op3mised	  for	  spectra:	  20keV-‐MeV	  
  IBIS	  op3mised	  for	  imaging:	  17keV-‐10MeV	  
IBIS	  is	  the	  primary	  survey	  instrument	  

  Wide	  FOV	  (30x30	  degrees)	  	  
  ISGRI	  detector	  mainly	  operates	  17-‐600	  keV	  
  PICsIt	  0.3-‐10	  MeV	  	  
  Sensi3vity	  ~0.1mCrab	  for	  deep	  exposures	  

(>10Ms)	  

  JEM-‐X	  and	  OMC	  are	  the	  Monitors	  
Credit: ESA 

IBIS 

SPI 
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INTEGRAL	  STATUS	  
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2012	  exp	  24	  Ms:	  1	  year	  on	  the	  GC!	  

INTEGRAL	  Legacy:	  EXPOSURE	  TIME	  

2003-‐2012	  exp	  240	  Ms	  
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images from (cat 4:746) maps   

light curve	  

spectrum 
for every source	  

IBIS	  STANDARD	  Survey	  products	  and	  Legacy	  



378 INTEGRAL sources, IGRs, accounting for 50% of the total in 2009 
262 IGR now identified (not in cat4)  

 68% are transient and strongly variable sources 
   49 Bursticity > 4 
   76 Bursticity > 1.2  
   48 Bursticity  < 1.2 

IGRs/unknown transients in the IBIS latest Cat  
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236	  iden3fied	  	  	  

142	  AGN	  

48	  HMXB	  

20	  LMXB	  

21	  CV	  

	  Others	  

142	  uniden3fied	  	  	  
78%	  high	  burs3city	  

22%	  persistent	  

…. XRT follow-up campaign   
is still on going ….. 

Status of the IGRs source identification process 
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INTEGRAL	  	  on	  GalacHc	  X-‐ray	  Binaries:	  	  Neutron	  Stars:	  
	   	   	  	  	  	  	  	  	  cyclotron	  line	  are	  visible	  again!	  

ALer	  2	  aMemps	  in	  2011	  INTEGRAL	  finally	  caught	  a	  	  
3.8	  Crab	  outburst	  from	  A0535+26	  

	  	  
Figure	   refers	   to	   this	  outburst.	   In	   the	   top	  panel	   the	  
SwiL/	   BAT	   light	   curve	   during	   the	   outburst	   is	  
reported,	  with	  red	  Hcks	   indicaHng	  the	  Hmes	  of	  the	  
INTEGRAL	   observaHons.	   The	   verHcal	   doMed	   line	  
indicates	   the	   Hme	   of	   periastron.	   The	   insert	   shows	  
the	   long	   term	   SwiL	   BAT	   light	   curve,	   including	   the	  
past	  2005	  and	  2009	  giant	  outbursts.	  Weaker	  normal	  
outbursts	  in	  2005,	  2009	  and	  2010,	  also	  observed	  by	  
INTEGRAL,	  are	  also	  visible.	  	  
The	  INTEGRAL	  broad-‐band	  photon	  spectrum	  of	  the	  
source	  during	  one	  of	   the	  observaHons	  of	   the	  2011	  
outburst	   is	   shown	   in	   the	   boMom	   panel.	   	   Flux	  
corresponds	   to	   ~0.47	   Crab	   (15-‐50	   keV	   range)	   and	  	  
the	   fundamental	   cyclotron	   line	   is	   observed	   at	  
E=45.7	  ±	  0.7	  keV.	  	  Caballero	  I.	  et	  al,	  in	  preparaHon.	  	  
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INTEGRAL	  	  on	  GalacHc	  X-‐ray	  Binaries:	  	  Neutron	  Stars	  
RX	   J0440.9+4431,	   known	   as	   	   persistent	   low-‐luminosity	  
binary	   with	   Be	   companion	   harboring	   a	   slowly	   rotaHng	  
neutron	  star	  (pulse	  period	  ~202.5	  s).	  	  	  
In	  March	  2010	   the	  MAXI	   all-‐sky	  monitor	   reported	   	   the	  
first	   evidence	   of	   the	   pulsar	   outburst	   acHvity.	   During	   a	  
new	  outburst,	   in	   September	   2010,	   INTEGRAL	  was	   used	  
to	  invesHgate	  the	  properHes	  of	  RXJ0440.9+4431	  in	  hard	  
X-‐rays	   for	   the	   first	   Hme.	   Spectral	   analysis	   of	   data	  
obtained	   with	   INTEGRAL	   during	   the	   2010	   September	  
outburst	   revealed	   a	   ~32	   keV	   cyclotron	   resonant	  
scaMering	   feature	   in	   the	  source	  spectrum,	   that	  allowed	  
to	   esHmate	   the	  magneHc	   field	   strength	   of	   the	   neutron	  
star	  as	  B	  =	  3.2	  x	  1012	  G	  .	  It	  makes	  RX	  J0440.9+4431	  only	  
the	   second	   persistent	   Be/XRP	   system	   (aLer	   X	   Persei)	  
with	   known	  magneHc	   field	   strength	   and	   orbital	   period	  
(155	  d)	  as	  derived	  from	  the	  3	  outbursts.	  	  	  
In	   the	   figure	   the	   top	   panel	   shows	   the	   light-‐curves	  
obtained	   by	   SwiL	   (black)	   and	   INTEGRAL	   (red)	   while	   in	  
the	   boMom	   panel	   the	   composite	   spectrum	   is	   shown	  
using	   (a)	   data	   from	   SwiL	   (green),	   INTEGRAL/JEM-‐X	  
(blue)	   and	   INTEGRAL/IBIS(red).	   The	   residuals	   to	   the	   fit	  
are	   shown	  without	   (b)	   and	  with	   (c)	   a	   32	   keV	   cyclotron	  
absorpHon	  line	  	  (S.	  Tsygankov	  et	  al,	  in	  press).	  
	  



INTEGRAL	  new	  discoveries:	  	  
SFXTs	  &	  their	  possible	  associaHon	  to	  MeV	  transient	  

Fermi	   &	   AGILE	   are	   detecHng	   several	   similar	  
unidenHfied	  MeV	  transients	  on	  the	  GalacHc	  plane.	  
IdenHficaHon	   of	   their	   counterparts	   is	   a	   very	  
challenging	   task:	   INTEGRAL	   results	   on	   possible	  
associaHons	   between	   unidenHfied	   transient	   MeV	  
sources	  and	  SFXTs	  are:	  

AX	  J1841.0-‐0536	  /3EG	  J1837-‐0423	  	  	  	  
IGR	  J11215-‐5952	  /EGR	  J1122-‐5946	  	  
IGR	  J20188+3657/	  AGL	  J2022+3622	  	  

and	  
IGR	  J17354-‐3255	  /	  AGL	  J1734-‐3310	  

IGR	  J17354-‐3255/AGLJ1734-‐3310	  from	  Sguera	  et	  al.,	  2011	  

IGR	  J17354-‐3255:	  outbursts	  duraHon,	  high	  dynamic	  range,	  orbital	  period,	  strong	  variability	  on	  short	  
Hmescale,	   X-‐ray	   luminosity	   suggest	   that	   is	   an	   intermediate	   SFXT.	   It	   is	   spaHally	   correlated	  with	   the	  
transient	  unidenHfied	  MeV	  source	  AGL	  J1734-‐3310	  	  discovered	  by	  AGILE	  on	  14	  April	  2009.	  
Extensive	  and	  systemaHc	  search	  for	  transient	  gamma-‐ray	  emission	  revelead	  10	  fast	  gamma-‐ray	  flares	  
with	  typical	  duraHon	  1-‐2	  days	  at	  significance	  detecHon	  in	  the	  range	  3σ	  -‐	  5σ	  leading	  to	  a	  7σ	  detecHon	  
centered	  at	  l	  =	  355.805	  and	  b	  =	  -‐0.26,	  	  error	  circle	  radius	  of	  0°.46	  (Bulgarelli	  et	  al,	  in	  preparaHon)	  .	  
In	  figure	   the	   IBIS/ISGRI	  deep	  mosaic	   significance	   image	   (∼	   10	  Ms,	  18-‐60	  keV)	   is	   showed	  with	  other	  
possible	  counterparts.	  The	  probability	  of	  an	  associaHon	  by	  chance	  between	  IBIS/AGILE	  is	  ∼	  1%;	  	  
3EG	  J1734-‐3232:	  variable	  and	  persistent	  with	  average	  flux	  very	  similar	  to	  AGL	  J1734-‐3310	  
2FGL	  J1737.2-‐2312:	  NON	  variable	  and	  persistent	  (possibly	  associated	  with	  SNR	  or	  PWN),with	  average	  
flux	  one	  order	  of	  magnitude	  lower	  than	  that	  of	  AGL	  J1734-‐3310/3EG	  J1734-‐3232	  
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INTEGRAL	  	  on	  GalacHc	  X-‐ray	  Binaries:	  	  Black	  Holes	  
On	   January	   3,	   2010,	   GX	   339-‐4	   entered	   a	   new	   outburst	  
followed	   	   with	   INTEGARL	   during	   the	   iniHal	   and	   declining	  
hard	   X-‐ray	   phases.	   The	   most	   comprehensive	   collecHon	   of	  
simultaneous	  mulH-‐wavelength	  data	  collected	  so	  far	  during	  
an	  outburst	  of	  GX	  339-‐4	  was	  obtained.	  	  
On	   the	   top	   panel	   the	   high-‐energy	   data	   from	   RXTE/ASM	  
(red),	   SwiL/BAT	   (green)	   and	   INTEGRAL/ISGRI	   (blue)	  
observaHons	  of	  GX	  339-‐4	  are	  shown	  with	  also	  observaHon	  
Hmelines	  from	  ATCA,	  Faulkes	  South,	  REM/ROSS,	  REMIR	  and	  
ESO/ISAAC	  telescopes.	  	  
On	   boMom	   panel	   the	   spectral	   energy	   distribuHon	   from	  
radio	  to	  soL	  gamma-‐rays	  at	  around	  2010	  March	  4-‐6	  (~	  MJD	  
55260)	   is	   shown.	   	   Clear	   evoluHons	   in	   the	   disc	   and	   hot	  
medium	   components	   were	   seen;	   the	   relaHve	   flux	   and	  
contribuHon	  of	  the	  laMer	  decreased	  on	  average.	  	  
For	  the	  first	  Hme,	  a	  jet	  being	  quenched	  in	  many	  wavebands	  
has	   been	   observed,	   aLer	   it	   had	   been	   bright	   and	   powerful	  
before	  as	  observed	   in	   the	   radio,	  near-‐infrared	  and	  opHcal.	  
VariaHons	  are	  observed	  on	  various	  Hme	  scales,	  down	  to	  at	  
least	   11	   sec	   possibly	   related	   to	   the	   varying	   size	   of	   the	  
acceleraHon	   zone	   above	   the	   jet	   base,	   or	   to	   the	   magneHc	  
field	  (M.	  Cadolle	  Bel	  et	  al.,	  A&A	  534,	  A119,	  2011)	  	  
New	  insight	  on	  Cyg	  X-‐1	  will	  be	  presented	  by	  A.	  Zdziarski	  
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INTEGRAL	  	  on	  PULSAR	  WIND	  NEBULAE	  

F.	  MaMana	  et	  al.ApJ	  743,	  L18	  (2011)	  

INTEGRAL	  discovery	  of	  extended	  emission	  above	  18	  keV	  from	  the	  Vela	  nebula.	  	  

Broadband	  modeling	  implies	  a	  magneHc	  field	  higher	  than	  10	  μG	  in	  this	  region.	  The	  nature	  of	  the	  
northern	  emission	  might	  be	  due	  to	  fresh	  parHcles	  injected	  aLer	  the	  passage	  of	  the	  reverse	  shock.	  

In	  the	  IBIS/ISGRI	  significance	  map	  at	  18-‐40	  keV	   	  (top	  
panel)	   an	   extended	   emission	   is	   visible	   beyond	   the	  
bright	   point-‐like	   source	   (black	   pixels	   in	   leL	   panel),	  
which	   encompasses	   the	   inner	   structured	   PWN	  
resolved	   by	   Chandra	   and	   the	   pulsar.	   ALer	  
subtracHon	   of	   the	   point-‐like	   source,	   the	   northern	  
side	   	   appears	   larger	   and	   more	   significant	   than	   the	  
southern	   one,	   which	   is	   in	   turn	   parHally	   coincident	  
with	  the	  cocoon	  detected	  by	  ROSAT	  in	  the	  soL	  X-‐ray	  
band	   (green	   contours)	   and	   by	  H.E.S.S.	   at	   very	   high-‐
energy	  gamma-‐rays	  above	  1	  TeV	  (red	  contours).	  The	  
morphology	   of	   the	   whole	   extended	   emission	   also	  
matches	  the	  one	  found	  by	  the	  Birmingham	  Spacelab	  
2	   telescope	   in	  2.5-‐10	  keV	   (cyan	  contours).	  The	   IBIS/
ISGRI	  flux	  integrated	  in	  concentric	  circles	  centered	  on	  
the	  pulsar	  at	  increasing	  radii	  recovers	  the	  BeppoSAX/
PDS	   and	   SPI	   fluxes	   at	   radii	   comparable	   with	   their	  
PSFs	  (boMom-‐right	  panel,	  ISGRI	  flux	  data	  =	  triangles)	  
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INTEGRAL	  	  on	  MAGNETARS	  

Pulsed	  emission:	   	  for	  energies	  2.5-‐10	  keV	  all	  pulsed	  spectra	  are	  
very	   soL	   (Γ	   -‐4.6—3.9)	   while	   for	   energies	   10-‐150	   keV	   ,	   aLer	   a	  
major	   frequency	   derivaHve	   jump,	   hard	   non-‐thermal	   spectra	  
similar	  to	  the	  ones	  for	  AXPs	  is	  detected.	  The	  pulsed	  hard	  X-‐ray	  
emission	   was	   at	   maximum	   aLer	   70±30	   days	   aLer	   the	   glitch	  
followed	  by	  gradual	  decrease	  by	  a	  factor	  of	  10	  over	  300	  days.	  
Total	   emission:	   	   Both	   the	   soL	   and	   hard	   X-‐ray	   were	   maximal	  
already	  2	  days	  aLer	   the	   the	  outburst,	  decayed	  by	  a	   factor	  >	  3	  	  
over	  400	  days.	  The	  total	  spectra	  can	  be	  described	  with	  a	  balck-‐
body	  	  (kT	  values	  0.57-‐0.74)	  	  plus	  a	  single	  power-‐law	  model	  with	  
Γ	   exhibiHng	   a	   hardening	   from	   -‐1.4	   to	   -‐0.9	   with	   Hme	   that	   is	  
correlated	  with	  a	  decresing	  flux	  in	  the	  20-‐300	  keV	  band.	  	  
The	  measured	   Oming	   glitch	   is	   the	  most	   extreme	   istantaneous	  
frequency	  derivaOve	  jump	  detected	  so	  far.	  
Many	  similarity	  with	  X	  &	  hard	  X	  characterisHc	  of	  AXPs,	  however	  
for	  1E	  1547.0-‐5408	   	  it	  is	  a	  transient	  variable	  phenomenon	  both	  
above	   and	   below	   10	   keV	   while	   the	   non-‐thermal	   persistent	  
emission	  of	  AXP	  appeared	  stable	  	  within	  the	  staHsHcal	  errors	  of	  
20%	  over	  more	  than	  10	  years.	  From	  Kuiper	  L.	  et	  al.,	  2012	  

Time	  evolu3on	  of	  the	  glitch	  

Recently,	  INTEGRAL	  has	  been	  able	  to	  study	  in	  great	  detail	  the	  evolu3on	  of	  the	  
temporal	  and	  spectral	  characteris3cs	  of	  the	  persistent	  total	  and	  pulsed	  emission	  of	  
1E1547.0-‐5408	  between	  ∼1	  and	  300	  keV	  from	  October	  2008	  to	  January	  2011,	  	  
Kuiper	  et	  al.,	  2012.	  



Doppler shift of the 26Al gamma-ray line at 1.8 MeV due to 
large-scale galactic rotation. First indicated in 26Al INTEGRAL 
data from the first 2 years of observations (Diehl et al., 2006, 
Nature 439, 45), now, as shown in the figure, the line shift is 
strongly significant using data from 5.5 years of observations 
(Kretschmer et al., 2010, in preparation). 
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Inserts show the fine 
spectroscopy analysis 
of selected lines (from 
Jean et al., 2006, 
A&A 445, 579; Wang 
et al., 2007, A&A 469, 
1005; Wang et al., 
2009, A&A 496, 713) 
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Bouchet	  L.	  et	  al.,	  2010	  

Bouchet	  L.	  et	  al.,	  2011	  

GalacHc	  Bulge	  511	  keV	  emission	  
DetecHon	   of	   the	   511	   keV	   positron	   annihilaHon	   line	  
emission	  from	  the	  GalacHc	  centre	  region	  was	  one	  of	  
the	  main	  objecHve	  of	   the	   INTEGRAL	  Mission	  as	  one	  
of	   the	   early	   important	   success	   of	   Gamma-‐ray	  
Astronomy.	   	   To	   this	   aim	   the	   SPI	   instrument	   took	  
advantage	  of	  the	  long	  exposure	  Hme	  of	  the	  Bulge	  to	  
refine	   the	   morphology	   and	   to	   possibly	   unveil	   the	  
origin	   of	   the	   GalacHc	   positron.	   On	   the	   leL	   the	   SPI	  
smoothed	   50.25-‐513.75	   significance	   map	   as	   from	  
Bouchet	   et	   al.,	   2010	   while	   below	   the	   most	   recent	  
result	  making	  use	  of	  data	  from	  2003	  to	  2009.	  Summary	  of	  results	  

-‐511	  keV	  emission	  is	  detected	  at	  70σ towards	  the	  
GalacHc	  bulge	  and	  at	  25σ	  from	  the	  GalacHc	  disk	  
-‐no	  evidence	  of	  point-‐like	  source	  in	  addiHon	  to	  
diffuse	  emission	  
-‐extended	  disk	  distribuHon	  suggesHng	  old	  stellar	  
populaHon	  as	  main	  GalcHc	  positron	  source	  
favoured	  among	  disk	  geometries	  
-‐the	  hypothesis	  of	  disk	  asymmetry	  reported	  in	  
2008	  by	  Weidenspointer	  is	  not	  supported	  
-‐the	  Bulge	  emission	  appears	  spherically	  symmetric	  
around	  the	  G.C.	  with	  an	  extension	  of	  12°	  with	  its	  
centre	  shLed	  towards	  l=	  -‐0.64±	  0.20°	  	  

Today	  status	  
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Diffuse	  Emission	  

Hard	  X-‐ray	  emission	  from	  the	  GalacHc	  Ridge	   is	  know	  since	  1972	  and	  subsequently	   	  observed	   	   from	  
keV	  to	  MeV	  energies.	   	  Previous	   INTEGRAL	  data	  up	   to	  100	  keV	  showed	  that	  about	  80%	  of	   the	   total	  
emission	  from	  the	  inner	  	  Galaxy	  is	  due	  to	  point	  sources	  while	  	  the	  associated	  diffuse	  emission	  is	  1/10	  
and	  dominate	  	  above	  300	  keV	  (Lebrun	  et	  al.,	  Nature,	  2004).	  	  
New	  results	  on	  6	  years	  of	  data	  collected	  by	  SPI	   (Bouchet	  et	  al.,	  2012)	   in	   the	  range	  20	  keV	  2.4	  MeV	  
show	  the	  diffuse	  emission	  as	  due	  to	  superposiHon	  of	  several	  different	  processes	  and	  summarized	  as:	  

Diffuse	  emission	  in	  the	  centaral	  radian	  	  is	  esHmated	  as	  1/10	  
of	  the	  total	  below	  100	  keV	  and	  1/3	  in	  the	  100-‐300	  keV	  band	  
Spectral	  components:	  	  
Diffuse	  conHnuum	  spectrum	  	  fiMted	  by	  power	  law,	  Γ=1.4-‐1.5	  
Decomposed	  in	  2	  spaHal	  components:	  Inverse	  Compton	  
with	  Γ=1.8,	  and	  another	  weak	  	  component	  	  with	  Γ=1.0	  	  
The	  diffuse	  conHnuum	  flux	  at	  1	  MeV	  is	  consistent	  with	  old	  
COMPTEL	  measurement	  
An	  addiHonal	  component	  is	  required	  below	  50	  keV	  that	  is	  
modeleld	  with	  the	  NIR/DIRBE	  4.9	  µm	  map	  and	  interpreted	  
in	  terms	  of	  the	  stellar	  origin	  as	  previously	  proposed	  by	  
Krivonos	  (2007)	  .	  

Complementarity	  with	  the	  	  Fermi	  	  data	  has	  been	  discussed	  by	  Strong	  and	  the	  new	  
available	  data	  	  will	  allow	  for	  unambiguous	  decomposiHon	  of	  the	  diffuse	  Gamma	  ray	  sky	  
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Point	  Sources	  ContribuHon:	  
	  

	  	  25-‐	  	  50	  keV=	  254	  	  
	  	  50-‐	  100	  keV=123	  
100-‐	  200	  keV=	  	  53	  
200-‐	  600	  keV=	  	  26	  
600-‐1800	  keV=	  	  	  4	  
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MOST	  RECENT	  Galac3c	  Hard	  X-‐survey	  
Krivonos	  et	  al.,	  2012,	  submiMed	  

35-‐80	  keV	  map	  of	  the	  region	  around	  GalacOc	  
Centre	  corresponding	  to	  26Ms	  

Selected	  9	  year	  averaged	  sky	  images,sensiHvity	  maps	  and	  
catalogue	  of	  detected	  sources	  in	  the	  GalacHc	  Plane	  (|b|<	  
17.5°	  in	  3	  energy	  bands	  are	  presented.	  As	  a	  results	  there	  
are	   ~40	   new	   IGRs	   sources	   	   compared	   to	   the	   ones	  
reported	   so	   far	   either	   in	   other	   catalogues	   or	   in	   most	  
recent	  Atels.	  These	  40	  sources	  are:	  8	  AGNs,	  8	  Binaries	  ,	  1	  
Psr	  e	  2	  Stars	  besides	  20	  not	  idenHfied.	  	  
The	   peak	   sensiHvity	   of	   the	   survey	   is	   3.3	   x	   10-‐12	   erg	   s-‐1	  
corresponding	   to	   0.23	   mCrab	   in	   the	   17-‐60	   kev	   at	   a	   5б	  
detecHon	  level.	  	  	  
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INTEGRAL	  	  view	  of	  the	  EXTRAGALACTIC	  SKY:	  	  
the	  latest	  AGN	  catalogue	  

	  	  	  

IGR	  J22517+2218	  z=3.7	  	  
Log	  L=47.7,	  M 	  109	  M0	  	  	  	  	  	  	  	  	  
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	  272	  AGN	  	  
	  	  with	  complete	  op3cal	  &	  X-‐ray	  data	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Malizia	  et	  al.	  2012)	  	  	  
	  

4th	  	  IBIS	  	  catalogue	  	  	  
(Bird	  et	  al.	  2010)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

+	  
All-‐Sky	  Hard	  X-‐ray	  Survey	  	  

	  (Krivonos	  et	  al.	  2010	  +updates)	  

NGC4395	  	  	  z=0.001	  
Log	  L=40.7,	  M	  	  	   ̴ 4	  ×	  105	  M0	  
	  



"
"

INTEGRAL	  finds	  EARLY	  and	  HEAVY	  black	  holes	  	  blazars	  

In very powerful FSRQs  
the hard X–ray flux is close to the 

emission peak 
(Ghisellini et al. 2011) 

 
--> hard X–rays carry a very  

significant fraction of the jet luminosity, 
making them visible and detectable at 

very high redshift  
  

Most	  powerful	  jets!	  INTEGRAL	  high	  redshiL	  blazars:	  
Swil	  J0218.0+7348	  	  	  	  	  	  	  	  z=2.367	  
PKS	  0528+134	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  z=2.060	  
QSO	  J0539-‐2839	  	  	  	  	  	  	  	  	  	  	  	  	  z=3.104	  
QSO	  B0836+710	  	  	  	  	  	  	  	  	  	  	  	  	  z=2.172	  
Swil	  J1656.3-‐3302	  	  	  	  	  	  	  	  z=2.400	  
PKS	  1830-‐211	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  z=	  2.507	  
PKS	  2149-‐306	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  z=	  2.345	  
IGR	  J22517+2218	  	  	  	  	  	  	  	  	  	  	  z=3.668	  
	  
IGR	  J12319-‐0749	  	  	  	  	  	  	  	  	  	  	  	  z=	  3.12	  	  	  	  	  	  	  	  

Bassani	  et	  al.	  2012	  



New	  results	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Malizia	  et	  al.	  2012)	  

The	  frac3on	  of	  absorbed	  sources	  	  	  
	  	  	  	  	  	  	  as	  a	  funcHon	  of	  redshiL	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  as	  a	  funcHon	  of	  hard	  X-‐ray	  luminosity	  

red points: cat3 Complete Sample 
black points: cat4 extended AGN sample  
of 272 objects         as expected going deeper the 
fraction of absorbed AGN increases in the second 
bin while is unchanged in the first  (z<0.015) 

INTEGRAL confirms the decrease of the fraction of  
absorbed AGN with Luminosity    

FUTURE	  WORK:	  HXLF	  TAKING	  INTO	  ACCOUNT	  THE	  NH	  DISTRIBUTION	  



Galaxy interaction & merging: "
a few examples from the INTEGRAL AGN catalogue"

NGC	  2992	  
Mrk	  1040	  

NGC	  7469	  

--> not all of them have double active nucleus.. 
Interactions do Not means High Energies.. !

UGC08327	  



P.	  UBERTINI,	  VULCANO	  MAY	  27th	  2012	  

Thanks	  for	  your	  anen3on	  


