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Foreword
Peter Kretschmar, Science Ops. Manager

This newsletter marks a very special day for IN-
TEGRAL– five busy and successful years in space!

While a significant part of the INTEGRAL com-
munity is celebrating this date at a special workshop
taking place from 17 to 19 October in Chia Laguna,
Sardinia, we hope the rest of you also find a moment
to salute the healthy five-year old and wish it many
more good years to come.

Evidently, the anniversary is also a reason for us
to look back at these eventful years. Erik Kuulkers
presents below the events since the perfect ’birth’ on
17 October 2002.

But life doesn’t stop at anniversaries and ISOC
has been busy preparing the next call for Key Pro-
gramme proposals which is due to be opened in a
few days on 22 October 2007. More details can be
found in Guillaume Bélanger’s contribution.

With the archive filling up relentlessly, questions
of access to these large data sets are becoming more
and more important. Rees Williams and Pieter-Jan
Baeck give an overview of how things are develop-
ing at ISOC in this respect.

As always, we share our selection of the scientific
and operational highlights below with short features
by Celia Sanchez and myself.

Finally, ISOC also keeps evolving and you will
find more news towards the end of this newsletter.

Looking forward to the next anniversaries!
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Five Years of INTEGRAL
Erik Kuulkers, Operations Scientist

In the following, I describe the scientific high-
lights of the INTEGRAL mission over the five year
period from its launch on October 17, 2002, 04:41
UTC, to this day, October 17, 2007. Over the course
of this five year time frame, INTEGRAL achieved
and even surpassed many of the goals that had
been set out for it by unlocking some of the se-
crets of the high-energy universe. To cover all of
these achievements is impossible: there are about 300
refereed publications based on INTEGRAL observa-
tions. Thus, the examples below are only a selection
of these.

First, it is interesting to remember that even prior
to the start of nominal operations, INTEGRAL was
already performing scientific observations: its first
gamma-ray burst (GRB) detection was recorded by
SPI’s anti-coincidence system (ACS), on October 27,
2002, 08:34 UTC, shortly after it had been switched
on. The ACS records about one GRB per day. How-
ever, it is only approximately once a month, that one
of these appears in the field-of-view of the IBIS in-
strument. Furthermore, even before the performance
and verification (PV) phase, SPI already showed
its excellent spectral performance by measuring the
spectrum of the locally induced gamma radiation by
the protons of a solar flare that occurred on Novem-
ber 12, 2002.

INTEGRAL’s ‘first light’ was chosen to be one
of the brightest high-energy emitters in the sky and
prototype black-hole candidate: Cygnus X-1, a bi-
nary consisting of a black hole orbiting a blue super-
giant, HDE 226868, with a period of 5.6 days. These
observations showed INTEGRAL’s strength in point-
ing its different instruments at the same object and
thus perform simultaneous observations over an en-
ergy range spanning several orders of magnitude.



INTEGRAL’s ‘first light’ from Cyg X-1. This is a
well-known source of high-energy radiation and

provided an ideal test location to fine-tune the
instruments. Shown from left to right, on top of the

artist’s impression of Cyg X-1, are the (reconstructed)
images from SPI, IBIS, OMC and JEM-X.

The many exciting results of the first year were
published in November 2003, in a 460-page special
volume of A&A Letters (Vol. 411, No. 1). Shortly after,
we had the pleasure to take part in the first scientific
conference dedicated to results derived from INTE-
GRAL observations: The 5th INTEGRAL Workshop,
The INTEGRAL Universe was held in Munich, on
16–20 February 2004, and was very successful with
around 230 participants.

The first ‘secret’ source detected by INTEGRAL
was discovered during a Galactic Plane scan on Jan-
uary 29, 2003. The source appeared in the direction
of the Norma arm of our Galaxy and was named
IGR J16318−4848. An XMM-Newton follow-up on
February 10 showed a relatively bright X-ray source,
emitting, peculiarly, only above several keV. This
was determined to be due to strong absorption from
obscuring material in the line-of-sight estimated to
be a few times 1023 atoms/cm2. The source had been
observed earlier, by, e.g., ASCA, but had gone un-
noticed, hidden behind a thick, absorbing blanket of
matter around the X-ray source.

More follow-up observations at infrared and op-
tical wavelengths, showed the companion to be a an
early-type star, probably a sgB[e] star, surrounded
by rich and highly absorbing circumstellar mate-
rial. Since this first detection of a highly obscured
X-ray binary, many more such systems have been
uncovered by INTEGRAL, several of which show
long-period (minutes) pulsations of a neutron star.
IGR J16318−4848 was the first source of a new class
of highly absorbed supergiant high-mass X-ray bina-
ries (HMXB). Many other such systems are found in
the direction of the Norma spiral arm, where a lot of
OB supergiants are formed.

An artist’s impression of a highly absorbed HMXB.

Another new kind of INTEGRAL source, des-
ignated IGR J17391−3021, was detected on August
26, 2003. This source, with a position that is
consistent with that of the transient X-ray pulsar
XTE J1739−302, faded already a few days later. The
outburst duration was much shorter than the viscous
timescales of a standard accretion disk. Once more,
follow-up observations showed the optical star to be
a supergiant. Systems like this one are termed super-
giant Fast X-ray Transients, and many more are now
known thanks to INTEGRAL.

Sgr A*

SLX 1744-299

SAX J1747.0-2853

KS 1741-293IGR J17475-28221E 1743.1-2843
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INTEGRAL’s view of the Nuclear region of our Galaxy.
From Bélanger et al. 2006 (ApJ, 636, 275)

The centre of our own Galaxy has been of great
interest to many in the INTEGRAL community and
this has been reflected in the time spent observing
this unique region. One of INTEGRAL’s remark-
able results was the detection of hard X-ray emis-
sion from the nuclear region of the Galaxy. IBIS was
able to detect a rather weak but persistent hard X-
ray emission from a region smaller than its instru-
mental point-spread function (12′ ≈ 28 pc) centred
within 1′ of the massive black hole. A number of sug-
gestions for the nature of this source have been put
forward: emission from the interaction of the super-
nova remnant Sgr A East and the nearby molecular
cloud; high-energy protons and neutrons accelerated
by stochastic processes near Sgr A∗ interacting with
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the circumnuclear disk as they escape from the vicin-
ity of the massive black hole; a collection of highly
peaked and very weak X-ray point sources, mainly
cataclysmic variables. However, the mystery emis-
sion has not been resolved yet.

INTEGRAL also detected emission from the giant
molecular cloud Sgr B2 and by comparing its spec-
trum with that obtained with ASCA in soft X-rays, it
has been proposed that the hard X-ray emission from
this cloud is a ‘Compton echo’ of a giant flare from
Sgr A∗ that would have occurred some 300 years ago.

The compact sources located in the Galactic bulge
region vary on all time scales. Therefore, the re-
gion never looks quite the same. Due to the fre-
quent and regular observations of this region during
its whole visibility period, the Galactic Centre region
was caught in a moment of rare quiet: the bright-
est high-energy sources near the centre of the Galaxy
had all faded below detectability levels in April 2006.
When these normally bright sources are faint, we can
look for even fainter sources. These could be other X-
ray binaries or the high-energy radiation from giant
molecular clouds interacting with supernovae which
occurred in the past.

Already using data from the first visibility win-
dow of the Galactic bulge region (northern spring
2003), SPI yielded its first detection of the 511 keV
line emission from an extended region centered on
the Galactic Centre. This region is now known to be
about 6◦ in diameter. The 511 keV emission could
arise from annihilation of positrons originating ei-
ther from low-mass X-ray binaries (LMXB), novae,
Type Ia supernovae, or possibly even light dark mat-
ter. However, the ’problem’ to solve is that there is
no known source population with a spatial distri-
bution which exactly matches the observed symmet-
rical distribution of the 511 keV emission about the
center of the Galaxy.

©!2006!Nature Publishing Group!
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parameters (Fig. 1). We find that the observed lineshape approaches
the one expected from instrumental resolution. The linewidth of
celestial emission, which would be observable as additional
broadening, is therefore rather small. The high spectral precision of
our instrument can now be combined with its imaging capability
to search for signatures of Galactic rotation, that is, to determine 26Al
line-centre energies for different regions along the Galactic plane.
Our method of deriving spectra must adopt a model for the

distribution of emission over the sky (see Supplementary Infor-
mation). When we split such a model in the region of interest
(2408…þ408) into three longitude segments through cuts at 2108
and 108, and determine 26Al line energies for these regions, we
systematically find that the 26Al line energy clearly falls above the
laboratory energy east of the Galactic centre, and slightly below
towards the west (see Fig. 2 and Supplementary Information). Such a
signature is expected from Galactic rotation. This strongly supports
the view that the observed 26Al source regions are located in the inner
region of the Galaxy, rather than in localized foreground regions, as
they appear to follow the global Galactic kinematics. This affirms a
Galaxy-wide interpretation of the 26Al g-ray measurement, which
had previously been argued for indirectly on the grounds of correlat-
ing the 26Al g-ray image with different tracers of candidate
sources1,10.
The total 26Al g-ray flux that we obtain is 3.3 (^0.4) £ 1024

photons cm22 s21. This value is conventionally quoted for the
inner Galaxy region (2308 , l , 308; 2108 , b , 108) and the
combined uncertainty from statistics and systematics is shown; the
flux varies by ,4% when we use a range of models, which we
consider to be plausible tracers of 26Al sources1,10 (see Supplementary
Information). This can be converted to an equilibrium mass pro-
duced by ongoing nucleosynthesis throughout the Galaxy in steady
state, once the three-dimensional spatial distribution is known. Our
best three-dimensional model is based on free electrons liberated by
ionizing radiation from massive stars—such electrons can be
measured at radio wavelengths, and the results have been translated
into a geometrical model11,12. Using this and alternative plausible
models13 (see Supplementary Information), we infer a mass of

2.8M( (where M( is the mass of the Sun) of 26Al in the entire
Galaxy. We estimate this value to be uncertain by^0.8M(, from the
combined statistical uncertainty of our measurements and the
spatial-model uncertainty. The 26Al/27Al ratio implied13,14 for the
average interstellar medium is 8.4 £ 1026 (assuming an interstellar
gas mass of 4.95 £ 109M(, and a numerical abundance of
logN(27Al) ¼ 6.4, on a scale given by logN(H) ¼ 12), about one
order of magnitude lower than the solar-nebula value.
In conjunction with stellar yields and a distribution function of

stellar birth masses this provides an independent estimate of the star-
formation rate in the Galaxy. Although we know the star-formation
rates for external galaxies and specific regions in the solar neighbour-
hood reasonably well, the star-formation rate of the Galaxy as awhole
ismuch less certain, because of occultation from interstellar clouds or
other biases. Values based on optical-to-infrared tracers range from
0.8 to 13M( per year15–18 (see Supplementary Information). The
g-ray technique has the advantage in that it measures the rate in
penetrating radiation over the full Galaxy, and averages over a
timescale associated more closely with one (current) generation of
massive stars (1Myr). The signature of Galactic rotation in the 26Al
g-ray line reaffirms that large-scale distributions for tracers of 26Al
sources can be applied to obtain a census of massive stars in the
Galaxy.
Theoretical nucleosynthesis yields have been derived for massive

stars, which are presumed to dominate the Galactic 26Al budget,
specifically for core-collapse supernovae and for the preceding
Wolf–Rayet phases. Such models have been shown to match the
chemical history of the Galaxy as reflected in the abundances of
chemical elements to within a factor of two19, which is an impressive
success. 26Al yields (wind-phase and explosive yields) from
recent models of several independent research groups (Woosley,
S. E., Heger, A. & Hoffman, R. D., manuscript in preparation;
Limongi, M., & Chieffi, A., personal communication; refs 20 and
21) converge within about 50% over the full mass range (see
Supplementary Information). Yields are moderated by the steep
initial mass function (IMF), y < m2a, in our relevant mass range
,10–120M(. We use the Scalo IMF (y < m22.7) for this higher-
mass range, supported by a wide range of astronomical constraints22,
to obtain an average ejected mass per massive star of 26Al of
Y26 ¼ 1.4 £ 1024M(. With our measured amount of 26Al, this
IMF-weighted 26Al yield implies a rate of core-collapse supernovae
in the Galaxy, averaged over the radioactive lifetime of 26Al
(1.04Myr); this represents the current core-collapse supernova
rate: Evolutionary times for star clusters are ,10–100Myr, while
the formation times of star clusters from giant molecular clouds are
,100Myr, and the Galaxy’s age is ,12Gyr. (See Supplementary
Information for the method of calculation and discussion of uncer-
tainties). Our 26Al measure implies a rate of (1.9 ^ 1.1) core
collapses per century, corresponding to a star-formation rate of
,4M( yr21, or a stellar production rate of ,7.5 stars per year.
Our high-resolution spectroscopy of 26Al with SPI/INTEGRAL data
shows that the Galaxy produces stars at a moderate rate, typical for
spiral galaxies of similar type and luminosity.
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Figure 2 | Line position shifts with viewing directions along the inner
Galaxy. Galactic rotation will shift the observed 26Al line energy owing to
the Doppler effect, to appear blue-shifted at negative longitudes and red-
shifted at positive longitudes. Our expectations (greyscale) can be modelled
from the Galactic rotation curve and a hypothetical three-dimensional
distribution of 26Al sources. From such models, we typically expect Doppler
shifts of 0.25 keV, varying by ,0.05 keV with assumptions about inner-
Galaxy rotation and spatial source distribution (see Supplementary
Information), for the integrated longitude ranges 408…108 and
2108… 2 408, respectively. We show here one of our models (in greyscale),
based on free electrons in the insterstellar medium11,12, with an exponential
distribution perpendicular to the Galactic plane (scale height 180 pc); for
our longitude intervals 408..108 and 2108… 2 408; this predicts integrated
Doppler shifts of 20.22 keV and þ0.24 keV, respectively. The three line
energy measurements (s.d. error bars shown) extracted from our
observations are consistent with the Galactic-rotation explanation at the
94% probability level (see Supplementary Information for method and
details).
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SPI’s detection of 26Al consistent with Galactic rotation.
From Diehl et al. 2006 (Nature, 439, 45)

In addition to the detection of the electron-
positron annihilation line, SPI has detected an excess
from the decay of 26Al at a line energy of 1809 keV,
known to be a good tracer of recent star formation.
Indeed, more observations have shown that there is a

shift in the line centroid at high (10◦<l<40◦) and low
(−40◦<l<−10◦) Galactic longitudes with respect to
that at the Galactic Centre. Detailed modeling shows
that the shift is fully consistent with the Doppler
shift expected from the Galactic rotation. Using cur-
rent massive-star nucleosynthesis models, this mea-
surement represents an independent estimate of the
Galactic core collapse supernova rate.

60Fe lines (at 1173 and 1333 keV) from the inner
Galaxy have now also been seen. Recent investi-
gations resulted in the most-significant detection of
60Fe to date, improving upon previous hints from
RHESSI and earlier SPI measurements. It is believed
that core-collapse supernovae seed the interstellar
medium with unstable isotopes such as 60Fe and are
therefore at the origin of this emission. The ratio
of 60Fe to 26Al is a convenient relative diagnostic, if
both isotopes indeed originate predominantly from
massive stars. This ratio has been predicted to lie in
the range 10–100%, and is now measured by SPI as
15% (see also Recent Science Highlights).
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First unambiguous detection of 44Ti in Cas A.
From Renaud et al. 2006 (ApJL, 647, 41)

Supernovae and their remnants are the main
Galactic nucleo-synthesis sites. Few radio-active iso-
topes are accessible to γ-ray astronomy for probing
these stellar explosions. Among them, 44Ti is a key
isotope for the investigation of the inner regions of
supernovae and their young remnants. With a life-
time of 86 years, it emits three gamma-ray lines at
67.9, 78.4 (from 44Sc) and 1157 keV (from 44Ca). Cas-
siopeia A is the youngest known Galactic supernova
remnant and is so far the only one from which the
line emission from 44Ti decay has been unambigu-
ously detected by INTEGRAL. The high yield of 44Ti
found by IBIS/ISGRI indicates that the remnant is pe-
culiar in comparison to other supernova remnants.
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A long standing question about the nature of the
foggy or diffuse glow of hard X-ray and soft γ-rays
emanating from the Galactic bulge region was re-
solved by INTEGRAL in March 2004. IBIS revealed
that compact sources accounted for the entirety of
our Galaxy’s emission at energies between 20 and
∼200 keV with an uncertainty that reached about
15% at the highest energies. This leaves a minor role,
at best, for a truly diffuse emission process. This re-
sult was in great part due to the efforts of the IBIS
survey team whose efforts are aimed at producing
the most complete catalog of sources detected with
INTEGRAL. Three catalogs have been published up
to now (1st: May 2004, 2nd: January 2006, 3rd: May
2007). The third is based on more than 40 Ms of ob-
servations performed during the first 3.5 years of the
mission, and comprises more than 400 high-energy
sources detected in the 17–100 keV band. Of the
known systems, LMXBs are old and mainly popu-
lating the Galactic bulge; HMXBs are younger sys-
tems and thus seen along the Galactic plane; Active
Galactic Nuclei (AGN) are extra-galactic sources and
hence detected over the whole sky (see also below).
Around one in four of the catalog sources seen by
INTEGRAL are, however, still unidentified.

SPI showed that at energies between 200 and
300 keV, diffuse emission, concentrated along the
Galactic plane, seems to contribute substantially
and, in fact, dominate to the overall Galactic emis-
sion. The nature of this emission is unknown and
could possibly be the combined emission of a large
number of faint, unresolved point sources. Above
300 keV the picture changes drastically and the 300–
500 keV image is clearly dominated by emission
from the Bulge, with a morphology akin to that of
the 511 keV line.

Unexpected soft gamma-ray emission has been
discovered by INTEGRAL in several types of
sources. These are accreting millisecond X-ray pul-
sars, anomalous X-ray pulsars and Soft Gamma-ray
Repeaters. Most of the high-energy radiation (up to
about 150 keV) in accreting millisecond X-ray pul-
sars is originating near the poles of the neutron star.
For the anomalous X-ray pulsars and Soft Gamma-
ray Repeaters INTEGRAL found very hard contin-
uum spectra; both classes of sources are thought to
be magnetars, neutron star containing high magnetic
fields, up to 1014–1015 Gauss.

INTEGRAL has also revealed AGNs hidden be-
hind tori that we view edge-on, i.e., directly from the
side. The presence in these AGN of high density ab-
sorbing gas along the line of sight (up to about 1024

atoms/cm2), makes them quite faint at soft X-ray en-
ergies and at optical wavelengths. By detecting these

nearby obscured AGN, INTEGRAL has made it pos-
sible to expand our census of AGNs covering the
whole sky. The effective depth of INTEGRAL’s hard
X-ray survey, allows us to probe the nearby Universe
up to distances of 100 Mpc, and it turns out that there
is a strong anisotropy in the distribution of nearby
AGNs. For more details see Recent Science Highlights.

Integral turns around to look at the Earth.
Top: SPI image at 25–50 keV; the Earth stands out as

a dark ‘hole’ in the middle of the image.
Bottom left: JEM-X light curve at 3–5 keV for one of

the observations, together with various model
contributions. Bottom right: IBIS/ISGRI light curve

in the 20–40 keV band.

In late January and early February of 2006 INTE-
GRAL observed an unusual target: the Earth. This
was done in order to learn more about the cosmic
X-ray background between 15–100 keV. By compar-
ing observations with and without the Earth block-
ing the sky, the cosmic X-ray background can be
reconstructed. Since the Earth cannot be directly
targeted, a special operational procedure was de-
veloped. INTEGRAL was settled on a point in the
sky and then the Earth drifted through the instru-
ments field of views. Note that the unusual way
of observing severely complicates the data analysis.
The shape of the cosmic X-ray background spectrum
is consistent with that obtained previously by the
HEAO-1 observatory. The data now join smoothly
(better than before) with RXTE and Chandra and the
normalisation is higher by about 10%. INTEGRAL’s
measurements have direct implications for the en-
ergy release of supermassive black holes in the Uni-
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verse and their growth at the epoch of the cosmic X-
ray background origin.

An interesting GRB was detected by INTEGRAL
on 3 December 2003. It was a rather typical GRB
with a duration of 40 seconds. However, given its
small distance (a redshift, z, of about 0.105 to the host
galaxy), the burst had an unusual low luminosity.
This GRB is associated with a peculiar supernova.
Within minutes of the detection, many observatories
around the world were pointing their instruments at
this source, including XMM-Newton. The latter ob-
servatory imaged a spectacular set of rings which ap-
pear to expand, with a speed a thousand times faster
than that of light. These ‘echoes’ are caused by the
flash of X-rays scattered by dust in our Galaxy.

One of the latest results comes from far away.
IGR J22517+2218 was yet another unidentified ob-
ject discovered by INTEGRAL/IBIS, but this time
the quest for its identification turned out to be
particularly rewarding. Follow up Swift/XRT
observations identified its optical counterpart in
MG3 J225155+2217, a quasar at z=3.668. This so far
the most distant object detected by INTEGRAL (see
also Recent Science Highlights).

Currently, INTEGRAL operations are confirmed
until the end of 2010. Further extension is being con-
sidered. ISOC is looking forward to review by then
the Science Highlights for the next five years of IN-
TEGRAL observations.

AO-6 KP Announcement and AO-5
KP Update

Guillaume Belanger, Operations Scientist

On October 22, INTEGRAL’s AO-6 KP opens.
This is the second Announcement of Opportunity
(AO) for Key Programme (KP) proposals. The dead-
line for submissions is November 30 and the recom-
mendations of the Time Allocation Committee are
expected to be released in February 2008. The AO-
5 KPs that were presented and favourably recom-
mended as multi-year programmes will be subject to
a review by the Target Allocation Committee (TAC).
Together with the new proposals they will be consid-
ered in the allocation of a total time of 12 Ms to KPs
in AO-6.

In AO-4, a pilot KP on the Galactic centre region
was introduced to assess the interest of the commu-
nity to such a large project. The large number of sub-
scriptions to this first KP inspired the first call for
proposals on other such large projects one year ago,
in October 2006.

The AO-5 KP resulted in the submission of 22
KP proposals and the selection of 4, to observe 3
different parts of the sky: the Galactic Centre (PI:
Bélanger), the Cygnus region (PIs: Knödlseder and
Butt), and the North Ecliptic Pole (PI: Ajello), for
2 Ms each in AO-5. The first part of the Galactic Cen-
ter KP observations have already been carried out
and the data has been made available to all the PIs
soon after the observations. The data in consolidated
format is expected to be released within a month of
the observations.

We are confident that many new and interesting
proposals for Key Programmes will be presented to
the TAC.

Recent Scientific Highlights
Peter Kretschmar, Science Ops. Manager

As usual, the following can only contain a brief,
subjective selection of all the scientific results ob-
tained by INTEGRAL since the last Newsletter. Many
more results have been obtained. Up to end July, 90
papers (54 refereed, 36 non-refereed) have been pub-
lished in 2007, the total number since launch is 730
papers (293 refereed, 437 non-refereed).

Spatial distribution of sources detected by ISGRI.
From Bodaghee et al. 2007 (A&A, 467, 585)

Bodaghee et al. 2007 (A&A, 467, 585) have care-
fully collected various parameters for the ∼500
sources detected by INTEGRAL up to end 2006 (see
also Bird et al. 2007, ApJS, 170, 175), investigating
where the sources fit into the parameter space of
high-energy objects. Among other results, this study
emphasizes again the special role of the Norma spi-
ral arm with its high number of heavily absorbed

5



sources. The study also indicates – based on their
spatial distribution – that a large fraction of currently
unidentified IGR sources could be Galactic LMXB.

ISGRI image of IGR J22517+2218 with inset from
Swift/XRT and overlaid combined spectrum.

Following up sources detected by INTEGRAL
at other wavelengths is a laborious but very nec-
essary task (see, e.g., INTEGRAL Picture of the
Month, March 2007, and Masetti et al. 2007, A&A,
459, 21). Sometimes, the results can be very ex-
citing, such as the recent detection by Bassani et
al. 2007 (ApJL, in press, arXiv:0709.3023) that one
of these sources, IGR J22517+2218, is actually the
quasar MG3 J225155+2217 at z=3.668, the farthest ob-
ject so far detected by INTEGRAL. Another source
was identified by Bonnet-Bidaud et al. 2007 (A&A,
473, 185) to be a cataclysmic variable, underlining
that such faint white dwarf systems may well rep-
resent a significant fraction of the unresolved high
energy background.

For brighter sources INTEGRAL can measure
spectra to far above 100 keV. One such case, the black
hole transient GRO J1655−40, was studied by Ca-
ballero Garcá et al. (ApJ, in press, arXiv:0706.1302).
In the ‘low/hard’ state its spectrum extends without
any break up to ∼500 keV, demonstrating that non-
thermal emission processes can dominate the high
energy emission in this state.

The distribution of sources outside our Galaxy
can be used to probe the large scale structure of the
local Universe up to ∼100 Mpc as Krivonos et al.
(astro-ph/0701836) have shown. The number den-
sity of nearby AGN counted from an INTEGRAL sur-
vey correlates well with the surface density of IRAS
PCSz galaxies at distances <70 Mpc and both indi-
cate the distribution of mass in the local Universe
peaking towards the Virgo Cluster and Great Attrac-
tor.

Number density of sources in the local universe.

Wang et al. 2007 (A&A, 469, 1005) report on the
detection of γ-ray lines from 60Fe decay at 1173 and
1333 keV. This isotope is created in massive stars
shortly before they explode as core-collapse super-
novae and thus is key diagnostic of the structure of
such stars in their late stages, especially if used to-
gether with 26Al.

Roland Diehl
© INTEGRAL / SPI Team, 2007

W.Wang et al. , A&A (2007)

SPI spectrum with superposition of 60Fe lines.

Science Operations
Celia Sanchez, Operations Scientist

No major operational changes have been imple-
mented since the last Newsletter of March 2007.

The 10th SPI annealing period (in order to main-
tain SPI’s high spectral resolution) started on May 29
(revolution 565) and ended on June 15 (revolution
569). The annealing allowed to recover SPI’s energy
resolution at 882.5 keV from 2.58 (before annealing)
to 2.39 keV; this recovery is similar to that of the 9th

annealing. As is customarily done to reduce the im-
pact of the annealing on the mission’s science return,
ISOC scheduled mostly observations whose science
is driven by IBIS data. Both Core Program (CP) and
Guest Observer targets were observed during this
period: Galactic Plane region, MCG -05-23-016, and
EXO 0748−676, respectively.

Apart from various Guest Observer observations,
the Crab was observed for calibration purposes.
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Evolution of SPI’s energy resolution at 882.5 keV as a function of time in between the annealing periods.

These observations took place in March (partly co-
ordinated with RXTE, Suzaku and Swift) and in
September 2007.

The Galactic Centre was visible by INTEGRAL
during March and part of April, 2007, and most
INTEGRAL observations carried out during these
two months (specially those in March), pointed to
that region. Some other targets were also observed,
such as the Orion OB1 region, the radio-loud quasar
PKS 0537−286 or the Galactic Plane region. Addi-
tionally, the transient source GX 339−4 was moni-
tored during this period. GX 339−4 was observed in
outburst every 4 revolutions since early February till
the end of March, following a Target of Opportunity
(TOO) request. Regular monitoring of GRS 1905+105
and the Galactic Bulge region was also included dur-
ing this period.

The first two revolutions in May were devoted
to the eclipsing X-ray binary system SS 433. The
Galactic Plane region 4 and PKS 0537−286 were ob-
served in the subsequent revolutions. The nomi-
nal observing plan had to be modified after the re-
quest for TOO observations of the Anomalous X-ray
pulsar 1E 1048.1−5937 which was observed in mid-
May. After this, several revolutions were spent on
the Seyfert galaxy NGC 4151. The last days of May
(the start of the SPI annealing) were spent observing
the Galactic Plane.

Observations of the Seyfert galaxy MCG -05-
23-016 and of the neutron star binary system
EXO 0748−676 were executed at the beginning of
June 2007, again during the annealing phase. Once

annealing was finished, by mid June, we pointed
to the XMM LSS field, which was the main target
for the second half of the month. Other targets ob-
served in June include the neutron star X-ray bina-
ries GX 301−2 and EXO 0748−676, and the CP obser-
vations of the Galactic Plane.

The last days of June, most of July, and almost
the first half of August, were devoted to perform (re-
peated) rapid latitude scans across a selected region
of the Galactic disc, outside the central bulge. By
mid-august we came back to the Orion OB1 region.

AO-4 formally ended with revolution 590 on Au-
gust 15. Core Programme observations of the Galac-
tic Plane were the first to be carried out in AO-5.
This was followed by KP observations of the Galac-
tic Centre, whose visibility season began in the latter
part of August.

After a couple of revolutions on the X-ray bi-
nary system Her X-1 at the beginning of Septem-
ber, the rest of the month was devoted to the Galac-
tic Center and the Galactic Plane, but also included
regular monitoring of the Galactic bulge region and
GRS 1915+105.

During the first half of October, several tar-
gets were observed, including the binary system
SS 443 and a TOO on the soft gamma repeater
SGR 1806−20. For the second half of the month, ad-
ditional observations of SS 443 are foreseen, as well
as more Galactic Disk scans.
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ISDA and INVITE
Rees Williams, Archive & Ops. Scientist

Pieter-Jan Baeck, Software Engineer

As described in previous newsletters, the ISOC
Science Data Archive (ISDA) is one of the two com-
plete INTEGRAL archives, the other being main-
tained by the ISDC. The two archives contain nearly
identical data, but have very different interfaces. The
ISDA has the now standard ESA look-and-feel, and
so its usage will be very familiar to users of, e.g.,
ESA’s XMM-Newton archive.

Version 2.7 of the ISDA was released in June
2007, rather later than foreseen in the last newslet-
ter. It contains a number of new features, of which
the Virtual Observatory (VO) compliant interface is
perhaps the most significant. At this time only im-
ages are available, but light-curves will be avail-
able soon. This interface makes INTEGRAL data
ready for the VO tools for the first time. This
capability means that it is possible to include IN-
TEGRAL observations into the newly announced
Google Sky, the Google Earth module for the sky (see
http://earth.google.com/sky/skyedu.html ).

An enhanced version of the INTEGRAL Visuali-
sation Tool and Explorer (INVITE) has just been re-
leased. In addition, it will soon be directly accessi-
ble from the INTEGRAL home page, where it can be
launched for a list of known INTEGRAL sources. IN-
VITE now also supports access to OMC light curves
(supplied to us by courtesy of the LAEFF OMC
archive) and IBIS images, which can be passed to ds9
for further imaging and manipulation. Both these
enhancements also make use of VO protocols to ac-
cess data.

Version 3.0 is now expected in December 2007.
It will include an INTEGRAL bibliography (already
maintained by ISOC), which will be cross referenced
to a source list. This will make it possible to search
for publications related not merely to a source, but
also any field observed by INTEGRAL. Looking for-
ward to the more distant future, ISDA Version 4.0 is
planned for June 2008. The main extra functionality
planned for that version will be ‘on-the-fly’ creation
of mosaicked images for a given list of INTEGRAL
science windows.

Changes at ISOC
Peter Kretschmar, Science Ops. Manager

Looking back at the previous newsletter, we find
that most changes that have taken place this year
were already mentioned last time.

In the software team, Silvia de Castro Garcı́a now
leads our small software team in the place of Paul
Balm. Paul, after being about a year and a half at
ISOC, has taken up a new challenge in working for
Herschel since September, but has remained at ESAC
and will still spend a little time every now and then
to help to ensure a smooth transition. Pieter-Jan
Baeck, who had been working on the Archive as a
Young Graduate Trainee, has now taken up the ju-
nior developer position in place of Marnix Bindels
who left at the end of Spring 2007.

Rees Williams is still with us, but the selection of
a successor is ongoing and will be completed by the
end of October 2007.

Contacting ISOC

ISOC
European Space Astronomy Centre (ESAC)

Urb. Villafranca del Castillo
P.O. Box 78, 28691 Villanueva de la Cañada

Fax: +34-91-8131-308 Phone: +34-91-8131-xxx
http://integral.esac.esa.int/

E-mail = name@sciops.esa.int
(name = first initial and surname, max 8 chars)
ISOC helpdesk: inthelp@sciops.esa.int

Name Function Phone

Kretschmar, P. Science Ops. Manager
& Deputy Project Sci-
entist

399

Bélanger, G. Operations Scientist 294
Kuulkers, E. Operations Scientist 358
Sanchez, C. Operations Scientist 375
Williams, O.R. Archive & Operations

Scientist
274

Baeck, P.-J. Software Engineer 328
De Castro Garcı́a, S. Software Engineer 335
Cadolle Bel, M. Research Fellow 390
Matagne, J. Webmaster 303
Arpizou, M. Secretary 252

ESTEC
European Space Research & Technology (ESTEC)

Keplerlaan, 1
2201 AZ Noordwijk, The Netherlands

Fax: +31-72-565-5434 Phone: +31-71-565-5434
E-mail = name@rssd.esa.int

(name = first initial and surname, max 8 chars)
ISOC helpdesk: inthelp@sciops.esa.int

Name Function Phone

Parmar, A. Mission Manager 4532
Winkler, C. Project Scientist 3591
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