Stockholm, 28 August 2006
Recent INTEGRAL results

15 keV - 10 MeV
FCFOV: 9°x9°
Excellent imaging (12' FWHM), good spectra < E/AE~1000

SPI

20 keV - 8 MeV

FCFOV: 16° dia

Excellent spectra (2 keV FWHM @ 1.3 MeV) good images <arcmin

Jem-X OMC
3-35 keV 500 - 600 nm

FCFOV: 4.8° FOV: 5°




Coded aperture masks (SPI, IBIS, JEM-X)

IBIS/ISGRI shadowgrams Crab pulsar:
off-axis, on-axis, pulsating (33 ms)
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INTEGRAL: coded mask FOV and source multiplicity
Many different source types - outside GC and bulge !
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INTEGRAL: advance in imaging

4U1705-32

& o)

1RXS 1172006.1-3 11702

ALY LERS69 4U1724-307 (Ter 2) IGR J17091-3624 401700377

GR51734-292 1RXS J172525.5-325717

v ® © SAX 17124 373 Limit. sens: 1 mCrab

@ OARIBE57-4H15

S A T GX354-0 1RKS J170849.0-40091 1 b erv i
e . e e |® f°'”d Ms observation
(2" source cat,

Il GRS 1758-258 . pu1702-429

|GHJ|?43+3:3M1?43—322 @ Bif‘d et 0'., 2006)

AU 1705440

SLX 1746331 .
@ XTE J1743-363

9 Revnivtsev et al.,
2005 (pr comm)







ey T T T | 1 T i T 1 T T T ]
2L [2-101 kev |<—ﬂ"ﬂl—)| ]

é L5 i ++*bq i -
= af LI O -
w I ++++!
05— —
e T L s "':*.'MW
i ZOHblF  iWB GEHMD RORHN IlllHIiI e 10111 L
SRR :;:Hrt‘-{- |:==u'||:o\ i
" Y — =7
£ +
= "F ++#i ++:¥: ++ ]
I 4 + [5- |u||“v & .*.ir&-
0z ft:h@ *:t-F

I
IUNN! I IINNI I I"IHI IZlNHI

]Z"“H.I

W ﬁa

% s M##

m:cmr 1 mnu 1 mm 120
Time (%)

12500

Exposure time 5Ms

Figure 1: Lefi: Light curves of the very bright X-Ray flare of Sgr A* as observed by XMM-Newton on October 2002 (curves at different
energies and hardness ratio). Righi Reconstructed sky image in the range 20-40 keV of the central 2% X 2° of our Galaxy obtained from
IBIS/ISGRI data collected in about 4.7 % 107 § between 2003 - 2004 with INTEGRAL. A source at the Sgr A* position is detected at

the level of 45 o.
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ABSTRACT

We report on the first census of INTEGRAL/IBIS detections (2 4 significance) above 100 keV
hased on the Core Program and public Open time observations up to April 2005, There are 49 sources
detected in the 100-150 keV band of which 14 are also seen in the 150-300 keV range. The low energy
sample is dominated by X-ray binary systems of both low and high mass, but also includes 10 active
calaxies, Of the binary systems that are detected above 150 keV, more than 50% are associated with
black hole candidates, often reported as microgquasars. The present survey results are then used to
construct LogN-LogS curves for galactic and extragalactic objects in the 100-150 keV band: above a
I mCrab sensitivity limit we expect that around 200 galactic sources and almost 350 active galaxies
populate the sky above 100 keV. While the contribution of individual point sources to the total
Galactic emission has been estimated to be around 70-80% between 100-300 keV, we find that active
ralaxies detected above 1 mCrab aceount for only about 3% of the cosmic hard X-ray background in

the 100-150 keV band.

Subject headings: surveys — palaxies: active — pamma rays: observations

1. INTRODUCTION

One of the primary goals of the INTEGRAL ohserva-
tory (39), and in particular of the IBIS imager (38), is to
provide a survey of the high energy sky (=20 keV). To
this end a number of teams have made an effort to pro-
vide a svstematie analveis of the data sets as availahle

to date only, galactic LogN-Logs relation above 100 keV,
This was followed by the HEAO 1-A4 survey in the 40-
180 keV band (24). Of the 44 sources detected, 14 had
a formal statistical significance > 47 in the 80-180 keV
band, i.e. well above the sensitivity limit of 36 mCrab.
The 14 objects detected comprise 6 low mass X-ray bi-
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Fia. 1.— The High energy hardness ratio (100-150 keV /40-100 keV') as a function of the low energy hardness ratio (40-100 keV /20040
keV'). The stars are AGN, diamonds are PSR, triangles and squares are LMXEB and HMXEB and no symbol are unidentified. The curve is

the locus of ratios as a function of photon slope (left-hand axis)



The error on the source fux as function of exposure. This relationship
is used to compute the flux limit for the entire exposure map.
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I . Crob nebulo (totol emission) _

Spectrum of Cosmic X-ray background In Fig.12 we plot the INTEGRAL data together with
100 ————ry — —— the CXB spectrum in the 3-20 keV derived from the

1 RXTE data (Revnivtsev et al. 2003). Note that the same

L | reference Crab spectrum was adopted for RXTE analy-
- 1 sis. This makes the INTEGRAL/RXTE comparison very
! straightforward. The normalizations are in a good agree-

i Hiﬂ e | ment and are higher than in Gruber et al. (1999). Note
;‘i’”ﬁ — that if, instead of the Crab spectrum adopted here, we

_‘t?‘ —+ would use the Crab spectrum adopted in the analysis of
A INTEGRAL | HEAO-1/A4 data (see Table 3) the value of the CXB flux

! | in energy band :

struments would Thef' € l:s. r aam f or
RXTE in Gruber et al. ]0% more f/ux 1,0
o S AT, explain

10 100 5. Conclusions
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Fig.12. Comparison of the CXB spectrum derived by

INTEGRAL with the 3-20 keV CXB spectrum derived from
the RXTE data (Revnivtsev et al. 2003). The IBIS/ISGRI and

SPI data points were averaged in this plot.

N he observed flux near the peak 0O
the CXB spectrurfl(in the vF, units) at 29 keV is 46.9
keVZem=2s 1 keV\@ sr—1. This value is ~10% higher than
suggested by Grub@et al., 1999, Note that in the prese

= e BN & - CXB N,
y5 i - and atm.e
° JEM-X E
E:.' IBIS/ISGRI ¥ \
m SPI 2 ol Atmosph. emission /| _
_3._ 10 — - L [
@ - b - ; \ |
§ 7 . ] ' \ L)
[=3 L 'l : : i T |
i L N
10 100 o Energy, keV e

Energy, keV



‘sAaas Avl-y onoe(edel)xe deap Aq pagseddns se uornjoss Aysouimin] adnd seousuiadxe noroung ASOUTHN] KO 210 2[IM Lo

103 ¢ 1 VO LNI Aq peansestm 1e1]1 0} IB[IUIS 1 N5 JO Uonquistp Hyr ol (=) #7/ U7 uaald ® 10] s)jyspal [[e 18 [ol)m ___HhT

Ul OLIENE2S a[dumns a1 ul paure[dxs aq med gy) 21l jo apuidume pue adeys [eljoads o) eI} ojelisuoimap ay " A8 n_ml.ﬁ: -
e AN (8818 0T % (E0FFT) SLOF < “U730] [3m NHY 03 anp £suap £S0UIN] [ea0] pajyerunss ay], ‘820 F 0Feh = *7 mora
30 ASOUNNN] DNMSUBIDRIED ® 1w ¢¢F > *U7 Fo] = gf aduel a1y ul aders .,_pﬂ-um_.‘_.__._um OM) Pajostos AJJ00Is [BOIUOTED B SEl =
U0 APSOUIIN] ABl-} pIeT pajondisuod a1y, ASAINs Mo Jo Yl saloags o) ' _8 318 07— 0T ~ M0[aq [[B] SeEoum] —_
ARI-Y pIRY pealasqo 111 yeyl NOY painosqo AFuons os jo uornemdod jueogiuFs e st alat) ssaqun 4,07 el ssa] sl NOY -
MO 3-uo3dIo, ) Jo HOTOEL 013 A[[E00] 1B} PUL OS[E o0\  PUBY Adloto Aoy (0 L] O3 UL AJSOUIN] o) SI ~0] odolm 0 Gg ~ of =)

(,_8 810 .07 < ¥7) seuo Aysounun(-yFny a3 Fuome weyy (,_s 58 07 > 7)) OV Asounan]-mo] ayy Fuoure (0L ~) -

IBUDI] ol 81 8100l00 (gg < By 60]) Pollosqo Jo ©] Uoljoed) o) Jei)} puy em seipnys snotadd [itm jusiealde peolq U] synssy w
.:Epzn_:u_mﬂ_ n@EmEm_ﬂm Ael-y pue UoHoUNy ASOUNIn] NOY 871 3o
n_uﬁﬂzu_.,mu a1]} 10] 850 _8M 10 g . = = . lg| 18 pajeso] NOV HmHmE UOU

1311107 21 FUouly ms_usmﬁmmﬁ_n_ a[aue Funmp .ﬁso ﬂ_mﬂ_umpmﬁ_ ale 7f pue unmEﬂEmE THOST/SIAT 247 0T 2|0
mmE ﬂ_mm,m I3AR-BTIN A1) U0 (0f <) paldajap A[UapUuod ale T oI Jo "NOY €01 Jo s1st=suo0 apdures Ays-[e alrja .Hﬂ.u WY
gﬁmm aanyeuasaidar v mo .:uﬂm [eansye)s v maopad o) Asams ...,E-H E,m: ANs-[[e uﬂm.ﬁ.m& NI 211 2sn_g z
R D P s o S ooy LT DITE TIOIno as oo o7 SHo e[ 811 ssnasp pue

NSV 1eonu onoees aanoe (170 = 2) [e20] J0 nozzn: 1981 zn_ﬂmﬁomn_m pue SHHEE .EE@EEE ARI-Y PIBT] 811 APNIS ap) SWiy 7L_

1OVvy1s8v Vv

paadasoy [/ ﬂmﬁmuw,mﬂw

BISSY] ‘MODS0TY LAELTT ‘7E/F8 edeuzndosjol ‘seousiog jo AMSPEDY URISSNY ‘8)ninsu] yoiesssy] soedg - o
AuBuLIaS) "USDUNJY 12q SUMDIesy OFLG8-(] T 11§-PIPSEIeMIpg-[Ied] H1sAqdonsy 1mf ininsup-{oue]J-Xepy m
@)

N.r_”h.__.mthﬂﬂm H pue fwﬂ.ﬁbﬁﬂﬁhﬂ.ﬂﬁu H rﬁnmm@ﬂﬂhﬁm.ﬂum_” Nl .ﬂ.r_”h__rm.m..uhﬂ.nﬂbmq.m T .mn.ﬁh‘rﬁ.ﬂﬁﬂﬁm s

Aanins Axs-jle TYYDILNI :NOV Agiesu
Jo uoinnquisip uondiosqge pue uoiduny Aysouiwn| Aes-y pieH



(S = L B I B I
-1 17-60 keV

0.01

o
II|T|'1 IIIIIIII IIII|'|'| 1

II|,|_|J IIIIIIII IIII|,|] 1

10-8

t

10-9

10-7

dN/d{log L), Mpc—3

1l IIIIIIr‘ IIIIIIII I Ilrll 1
o

104

-

-
I_II "-.-. 1101 1 IIIII|J 1 IIIIIII 1 Ll uI 1

1[]-II:|:III|IIIIIIIIIIIIIIIII
40 41 42 4.3 44 45

Log 17-60 keV luminosity (erg =')

Fig. 4. Hard X-ray luminosity function of local emission-
line AGIN obtained with INTEGRAL in binned form (solid
cireles and 1o error bars). The solid line shows the analytic
approximation given by equation (1) and Table 3.
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Next steps

and finally

Continue the (ongoing) strong optical, IR, Radiol counterpart
identification programme
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