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Abstract. We present version 1.0 of the ISOGAL-DENIS Point Source Catalogue (PSC), containing more than 100 000 point
sources detected at 7 god 15 um in the ISOGAL survey of the inner Galaxy with the ISOCAM instrument on board the
Infrared Space ObservatorflSO). These sources are cross-identified, wherever possible, with near-infrared (Q8%2.2

data from theDENIS survey. The overall surface covered by the ISOGAL survey is about 16 square degrees, mostly (95%)
distributed near the Galactic planb| (s 1°), where the source extraction can become confusion limited and perturbed by the
high background emission. Therefore, special care has been taken aimed at limiting the photometric~&r@miag down

to a sensitivity limit of typically 10 mJy. The present paper gives a complete description of the entries and the information
which can be found in this catalogue, as well as a detailed discussion of the data processing and the quality checks which
have been completed. The catalogue is available at the Centre ded¥oAstronomiques de Strasbourg (via anonymous ftp to
cdsarc.u-strasbg.fr (130.79.128.5) or viahttp://cdsweb.u-strasbg.fr/cgi-bin/qcat?]/A+A/403/955) and

also via the server at the Institut d’Astrophysique de Patisyf: //www-isogal.iap.fr/). A more complete version of this

paper, including a detailed description of the data processing, is available in electronic form through the ADS service and at
http://www.edpsciences.org.
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1. Introduction infrared dark clouds (Hennebelle et al. 2001), and of young

The ISOGAL survey is the most sensitive mid-infrared wide‘c’—te"ar objects (Felli etal. 2000, 2002; Schuller 2002).

field survey dedicated to the inner Galaxy (see the accompany-A total of ~16 square degrees of the inner Galactic disk
ing paper Omont et al. 2003 and references therein for a revi@a S 1°) were observed, with strong emphasis on the inner
of its scientific goals and results). The large amount of ISO of¢alactic bulge, at wavelengths of 7 and ArB, with a pixel
servations collected, in combination with the near-infrared daigale of usually 8 and sometimes’3 down to a sensitivity

of the DENIS survey, has resulted in the production of a catiit of typically 10 mJy. A total of~250 hours of ISO time
logue of 18 point sources, the PSC. The first scientific resultéere used, making ISOGAL one of the largest programs per-
obtained include studies of the Galactic structure, analysisf@fmed by ISO. For the southern sky the results were com-
the stellar populations comprising completely detected AGBned with thel, J, Ks (effective wavelengths equal to 0.79,
stars with their mass-loss in particular fieldse(&lt et al. 1.22 and 2.14m) ground-based data from the DENIS survey
1996; Omont et al. 1999; Glass et al. 1999; Ojha et al. 200§fPchtein et al. 1994, 1997) in order to produce an (up to) 5-

characterisation of interstellar extinction (Jiang et al. 2003), Wgvelength catalogue of point sources. Given the emphasis of
ISOGAL on the inner Galactic regions, the DENIS coverage is

Send gprint requests toF. Schuller, e-mailschuller@iap. fr available for 95% of the fields surveyed with ISOCAM.

* This is paper No. 18 in a refereed journal based on data from the . . .
ISOGAL project. As a comparison, the IRAS satellite, which made a break-

** Based on observations with 1SO, an ESA project with instrdhroth In th? 'nf_rared window '_n 1983, performed an a_” sky
ments funded by ESA Member States (especially the PI countri€&fvey resulting in a.3 x 10° point source catalogue, with a
France, Germany, the Netherlands and the UK) and with the parfi¢pical sensitivity (or 90% completeness level) around 0.5 Jy
ipation of ISAS and NASA; and on DENIS observations collected #t low source density regions and at the shortest wavelengths.
the European Southern Observatory, Chile. The four IRAS bands were centred at 12, 25, 60 and 400
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thus covering the mid- to far-infrared range, with a spatial restable 1. ISOCAM filters used for ISOGAL: reference wavelengths
lution ranging from less tharf At 12um to about 4at 100um. and bandwidths, zero point magnitudes and flux densities, and total
The sensitivity of ISOCAM is about two orders of magniobserved area.

tude better than that provided by the IRAS detectors atri2

in the high source density regions (thus in particular in the
Galactic plane). Indeed, as explained in the IRAS Explanatory
Supplement (Sect. VIII), the typical 50% completeness limit

Filter A A ZP? Fmy-o  Area
[um] [um] [mag] [Jy] [ded]

Lw2 6.7 35 12.39 90.36 9.17

LW5 6.8 0.5 12.28 81.66 0.64

flux density was about 1 Jy at 12 and 28 in the Galactic LW6 7.7 15 1202 6427 297
Plane, and even brighter at longer wavelengths. LW3 143 6.0 10.74 19.77 992
More recently, the MSX (Midcourse Space Experiment, see LW9 149 20 10.62 17.70 3.53

Mill et al. 1994 for an overview) mission surveyed the COMxThe magnitude of a source with a flux densiy expressed in mJy
plete Galactic Disk in the rangb| < 5° in the mid-infrared, s given bymay = ZP - 2.5 x log(F, ).
using a 33 cm aperture telescope called SPIRIT Il (Price et al.
2001). Six bands between 4 and @2% were surveyed simul-
taneously at a spatial resolution ©18”. The most sensitive Table 1 lists the filters used. Most observations were performed
band was the\ band, centred at 8,8n, for which the present with the broad filters LW2 and LW3, with a field selection
point source sensitivity limit is about 0.1 Jy. The survey of thavoiding bright IRAS sources susceptible to detector array sat-
Galactic Plane has presently resulted in a catalogue2ofB)®  uration. However, a few regions with stronger sources (around
sources (Price et al. 2001), which permits a complete analy#lg Galactic Centre and in a few star forming regions) were ob-
of the most luminous infrared Galactic populations. The inserved with the narrow filters LW5 or LW6, and LW9, and with
ages of this survey have also led to the detection of more ttgmaller pixel field of view (3).
2000 infrared dark clouds (Egan et al. 1998). A very recent For standard ISOGAL observations (broad filters LW2
analysis (Lumsden et al. 2002) of the MSX PSC has producaad LW3), we estimated that, to avoid saturation of the detec-
a large sample of massive young stellar objects in the Galadti, no IRAS source withFi2,m > 6 Jy should be observed.
disk. This limit was further relaxed up 12 ,m < 20 Jy with narrow
Among the many large observing programs conductéiers; however, even with such a high limit value, it implied
by 1SO, including deep and wide-field extragalactic survey#at a few regions, including the Galactic Centre itself, could
worth mentioning are the European Large-Area ISO Survépt be observed. A quick inspection of the images showed that
ELAIS (Rowan-Robinson et al. 1999), ISOCAM deep surveyaly very few observed pixels among all ISOGAL observations
using guaranteed time observations (Elbaz et al. 1999), amere slightly above the limit of the linear domain of the de-
FIRBACK, a deep 17Q:m imaging survey carried out with tector. The profiles of the associated point sources do not de-
ISOPHOT (Dole et al. 2001). Apart from these there were algtate much from the average point spread function (PSF, see
a number of observations of specific targets in the Galaxy. Thect. 3.2.1), so that no sourcefgus strongly from saturation
following ISOCAM studies were with sensitivities comparain the published point source catalogue.
ble to or slightly deeper than ISOGAL (in more limited areas): The observations were performed as rasters. The basic
LW2 and LW3 imaging surveys of nearby star forming regiodSOCAM observation is a 3% 32 pixel image of 0.28 s inte-
(Nordh et al. 1998; Bontemps et al. 2001), photometric studigkation time. Due to limitations in the downlink data rate, these
of other GalactidH1 regions (Zavagno & Ducci 2001), and thédasic images were coadded in groups of four and downlinked,
GPSURVEY (Burgdorf et al. 2000), which provided observanaking the unit frame one of 1.12 s integration time. At each
tions of about 0.25 dégn the central Galaxy at mid-infraredraster position 19 such frames were obtained, resulting in an
wavelengths. integration time of~21 s per raster position. The rasters were
In this paper, we give a detailed description of the ISOGA@riented along galactic latitude and longitude, whicffeted
observations in Sect. 2, and of their processing and the relafmn the direction of the sides of the detector array, resulting
quality checks in Sect. 3. The DENIS data are presentedifin‘saw-tooth” edges of the final mosaics. WitH gixels, the
Sect. 4. The content of the Point Source Catalogue (PSCYaster steps were typically 90n one direction and 130in the
explained in Sect. 5, and the complete descriptions of variqeg/pendicular one (and a factor of two smaller withgixels),
support tables are given in the relevant sections. Finally, tifeorder to observe each sky position about twice. However, be-
main characteristics of the catalogue are briefly summarise¢ause of the non-alignment of the raster and detector axes, eact
Sect. 8. sky position was not as regularly observed. The actual number
of observations per sky point varied from four to exceptionally
zero (for the dead ISOCAM column close to a raster edge),
2. ISOGAL observations and fields with an average of1.5.
. The total area covered by the ISOGAL survey
2.1. ISOGAL observations is ~15.6 square degrees, of which 10.7 were observed at
The mid-infrared observations were obtained with theoth 7 and 15um, 2.1 were observed atgm only, and 2.8
ISOCAM instrument (Cesarsky et al. 1996; Blommaert et akere observed at 1om only. This survey is the result of
2001) on ISO (Kessler et al. 1996) using filters centretlat7 three successive proposals developed over the lifetime of
and 15um and with a pixel scale of'g or 3’ in a few cases. 1SO. As a consequence, most fields were observed at 7 and
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positiont. Thus, we had to choose the best observation in the

X . .
Coie RNy W Y W% Exx « case of overlapping images at the same wavelength. The se-
MR Ll g fe, muu% T lection criteria were: first, if the dierent observations are ob-
e a ) [m] . . . .
it o w2 e Ce R @ viously of different quality, the best quality one was selected.
a [m] a . . . . .
ooy g ¥ = " f = R & o ["  Then, if the observations were made witffeiient filters, we
a . . ap ® .
AR L e o e chose to keep the one with a broad filter (if it exists) because
(=] o .
e af o Be = 8% _ " & gl the number of detected sources is larger. In the very few cases
X (ojin| [m] . . . . . .
I u; e sl e B o So where the filter is the same but the pixel size ifatent, we
| ek T el ng - £ selected the large (9 pixel observations in order to have more
[m] . .
5 % g BE DD‘EEPED;Q - gl DD g homogeneous data. If the quality and the observational setup
o me o . . . .
x Eu ) 3 Ba o9 g E‘@DD 3w 28" 5o o @ were approximately the same irfidirent opser\_/atlons,we then
g950 i B B E e s SR selected the most recent one (the one with higher ISO observa-
X|"g g0 @ © 5 @ Hm wgfe g ° DDD% o 3 i i
s’ 38 Fo0 R S g TR EDS = tion number), because on average the data quality was better
b oe®e Cal® T ne L o e oTa - certified. Finally, 384 raster images have been used to build
Ol 5 oo o L g5 Bl the PSC
N g mmy e EEREE B go ] - TN :
a . . .
T e TN e All the raster images used are published with the PSC (and
¥ X ‘1 X XX .
frE RN 0 R - o available through the CDS and IAP web sfiesand the elec-
< < . . .
N °f> 50°° R Fe0 %S0 & e ° ol o, L tronic version of the catalogue of ISOGAL observations of the
& ° o © . . .
ESVER hE L 3, 0op LBy W W PSC contains 384 entries, each entry having the format de-
< 3 . . .
ICTPCT 7 s L] Wi ARy scribed in Table 2. Two examples are shown in Table 3, for the
OO, <> . . .
gz 2nw o TR LTI _i 7and 15m observations composing a test field of 0.027%deg
8,8 TSt | R S tee g A centred atl( b) = (0.0, 1.0), hereafter called the “C32” field.
pS o0 > o0 8 <o on |
- oo Ooof%o 0%00 OOO < i oy ooo Oé> * :0 o oo goo++
<<>> ogo 2 00 o® 300 o’ %oo& 0690 &, < ags : “ H ”
CREEITS S . ¢ Foragud™ Lo s M., &= 22 Definition and list of “Catalogue Fields
o8 4 G§><>o o % OOQ%OOO% ssll OQ o%o . .
O gy S LA " o TN AP SRS We define an ISOGAL “field” as a rectangular area of the sky
o o . . . .
N o SO, SRR L0 °+°‘ i<> T whose edges are aligned with the galactic axes, and which

has been completely observed with ISOCAM. There are three
Fig. 1. Example of one ISOGAL observation which has been used finds of fields, depending on the available observations: the
one FA and one FC fields. The formal limits of both fields are showifrA’ fields were observed only at @m, the “FB” fields were
with rectangular frames: FC field (upper frame) and FA field (lowasbserved only at 1am, and the “FC” fields were observed at
frame). The diferent symbols correspond to thefdrent catalogues both 7um and 15um.
of sources (see Sect. 5): squares (FC, regular), crosses (FC, edge)yq pyiid the present version of the PSC, we have defined
diamonds (FA, regular) and plus signs (FA, edge). a total of 43 FA fields, 57 FB fields and 163 FC fields. In
some cases, a fraction of an ISOGAL observation was used
for an FA (or FB) field, and another fraction was used for an
15 um at diferent dates, and some fields were observed RC field (see e.g. Fig. 1), so that only 384fdient observa-
one wavelength only, in particular because the planned targgdss were required for these 263 fields. These peculiar config-
were not observable at the very end of the mission. urations can result in the presence of a few redundant sources:
A total of 696 observations compose the ISOGAL subecause of edgdtects, two sources at the same position may
vey. Of all these observations, 29 could not be used @&ppear in two dferent catalogues; nine such cases can be seen
cause of instrument failures or other problems during the Fig. 1 (see also Sect. 5.1). The complete catalogue of the
data reduction. Another 18 observations are single ISOCARS3 ISOGAL fields is available electronicalland contains
frames (32« 32 pixels) observed in the spectroscoPiccular 18 columns, as described in Table 4, and an example is given
Variable Filter (CVF) mode; they are treated in afdirent way in Table 5.
(Blommaert et al., in preparation). A further 186 images are The field names are generated using 14 characters, and the
“dummy” observations, containing only one 822 pixel im- first two indicate the type of the field (FA, FB or FC). The
age — acquired after repositioning of the telescope to allow fop last characters of the field names are the galactic coordi-
reconfiguring the camera from the CAM parallel mode to th@ites in decimal degrees of the centre of the field. A graphical
of the observation — and have not been used for the cataloguew of the observed fields is given in Fig. 2.
As a result, only 463 raster-observations are considered as rel-

evant forthe 'maging suryey. . 1 However, in very few cases due to edgieets, two ISOGAL
To avoid redundancy in the published catalogue (due €.9¢fq;rces have exactly the same final coordinates because they are asso-
various observations of a test field with several filters, but alg@ited with the same DENIS source (see also Sect. 5.1).

to small overlapping areas between two observations in many http: //www-isogal.iap.fr/Fields/index_tdt.html
cases), we decided to use, for the present version of the PS€http: //www-isogal.iap.fr/Fields/ and at the CDS:
only one observation at #m and one at 1um for a given http://cdsweb.u-strashg.fr/cgi-bin/qcat?]/A+A/403/955
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Fig. 2. Galactic map of the ISOGAL disk fields. The black boxes show the fields which have been observed at both grar{§Q@3ields),
while the open boxes stand form only observations (FA), and the grey ones fort only observations (FB).
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Table 2. Format of ISOGAL observations Table (version 1) — 384 entries (see examples in Table 3).

Col. Name Format  Units [range] Description
1 |ION a8 ISO Observation number
2 name al3 ISOGAL observation name
3 date a6 YYMMDD date of observation
4 j_day i4 Julian day of observation - 2450 000
5 qual i1 [1,2] quality of imag®
6 |off 5.1 arcsec appliedffset in Galactic longitude
7 b_off 5.1 arcsec appliedffset in Galactic latitude
8 G.lon f8.4 deg F180—+180] Galactic longitude of raster centre
9 G.lat f8.4 deg F90—+90] Galactic latitude of raster centre
10 dl 6.4 deg half width of raster in longitude
11 db 6.4 deg half width of raster in latitude
12 RA f8.4 deg RA (J2000) of raster centre
13 DEC 8.4 deg Dec (J2000) of raster centre
14 filt il [2,3,5,6,9] LW filter number
15 pfov i1 arcsec [3,6] pixel field of view
16 maglim 5.2 mag ISO magnitude cufid
17 nhsour i4 number of extracted sources brighter than_firag
18 rot i1 [0,1] applied transformation (276otation) to the rastér
19 xinv i1 [0,1] applied transformationx{inversion) to the raster
20 y.nv i1 [0,1] applied transformatioryinversion) to the raster
21 m i2 number of raster steps inin final raster
22 n i2 number of raster steps inin final raster
23 dm i3 arcsec size of step betweeifinal) raster positions
24 dn i3 arcsec size of step betwegifinal) raster positions
25 angle 6.2 deg angle from the upward axis to the north in the final raster
26 NX i3 pixel number of pixels ir of final raster
27 NY i3 pixel number of pixels ity of final raster

a Image quality: 1 is standard quality, 2 is medium quality (in most cases, the problem is that the first individual image of the raster appears
brighter than the other ones). Images of bad quality have not been used to build the catalogue.

b The astrometry of the published raster images has been corrected to match the DENIS astrometry if any (see Sedts&) vahess given

in this table have been added to the initial raster coordinates.

¢ The ISO magnitude cufbhas been computed for each observation to correspond at least approximately to a 50% completeness level (see
Sect. 3.4).

4 Columns 18-20: all the published images are oriented Watbng decreasing andb along increasing. In each column, a 1 means that the
corresponding transformation has been applied to the initial (OLP7 processed) raster, and a O means that this transformation was not needed.

Table 3. Two examples of entry in the ISOGAL observations Table (see Table 2 for explanation), from the “C32” flehj at (0.0, 1.0).

Col. 1 2 3 4 5 6 7 8 9 10 11 12
Name ION Name date _dlay qual |.off boff G.lon G_lat dl db RA

Ex.1 83600418 2POOP10B 980228 873 1-48-56 0.0001 0.9988 0.1633 0.0758 265.4353
Ex.2 83600523 3PO0OP10B 980228 873 1-63-31 -0.0003 0.9995 0.1633 0.0758 265.4353
Col. 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
name DEC fit pfov madim nb.sour rot xinv yinv. m n dm dn angle NX NY
Ex.1 -28.4136 2 6 8.89 331 1 0 0 7 4 150 90 5895 196 91
Ex.2 -28.4136 3 6 8.00 220 1 0 0 7 4 150 90 5897 196 91

3. ISOGAL data processing and quality 3.1. ISOCAM image processing

A complete description of the data processing and of the profbeéta reduction was performed with standard procedures of the

dures that were run to quantify the quality of the data is giV%]AM Interactive Analysis (CIA, Ott et al. 1997) package ver-

In the electronic version of this paper, available through tréleon 3.0 on data products produced with version 7.0 of the ISO

ADS servicé. Only the main results, which may be useful t%ﬁ“—Line Processing (OLP) pipeline (Blommaert et al. 2001).

all users of the catalogue, are summarised in this section ghd ~ .
: 9 aﬁ?partlcular care was taken to correct thigeet of the slow
the following one. . ) .
detector responsitivity. Two methods of transient correction
were used: the IAS model transient correction (Abergel et al.

1998), also called the “inversion” method, was used to get the

4 Or directly athttp://www.edpsciences.org
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Table 4. Format of ISOGAL “Fields” Table (version 1) — 263 entries (see example in Table 5).

Col. Name

Format  Units [range]

Description

1 Name

2 ION7

3 ION15

4 Ailt7

5 filtl5

6 pfov

7 Glon

8 Glat

9 di
10 db
11 area
12 dens7
13 densi15
14 RMSII
15 RMSID
16 K_maxl
17 K_max2
18 densk2

al4

a8

a8

i1 [2,5,6]

i1 [3,9]

i1 arcsec [3,6]

f8.4 deg F180—+180]
f8.4 deg F90—+90]

6.4 deg
6.4 deg
f6.4 degy
i5 ded
i5 deg
f4.2 arcsec
f4.2 arcsec
f4.1 mag
f4.1 mag
i5 deg?

ISOGAL field identifier
ION for 7um data (see Table 2)
ION for 15um data
7um filter
15um filter
pixel field of view
Galactic longitude of field centre
Galactic latitude of field centre
half width of field in longitude
half width of field in latitude
area of field
density of 7um sources
density of 15um sources
RMS separation of 7—fn associated sources
RMS separation of ISO-DENIS associated sources
DENI¥s magnitude cutfy 1°
DENI¥s magnitude cutfy 2°
density of DENISK; sources uséd

a dl anddb apply to the limits inside the edges of the images within which sources are accepted.
b maximum DENISKs magnitude limiting the density dfs DENIS sources to-18 000 sources per square degree if the 1ISO images have
6" pixels (or to~72 000 sources per square degree for théSD observations)K_max1 is used to discuss the quality of ISOGAL-DENIS

associations (see Sect. 4.3.4).

¢ maximum DENISKs magnitude accepted in order to avoid spurious cross-identifications. The densifyD&ENIS sources is limited to
~36 000 sources per square degree fof$O observations (and again+d@2 000 sources per square degree fotS0 observations).
¢ density of DENISK¢-band sources brighter than the diitmagnitudeK_max2.

Table 5. Example of entry in the ISOGAL fields table (Table 4)one, roughly treated with “vision”, where most remnants have

(“C32” field at (, b) = (0.0, 1.0)).

Col. Name C32 field
1 Name FG00006+00100
2 ION7 83600418
3 ION15 83600523
4 Ailt7 2
5 filtds 3
6 pfov 6
7 G.lon -0.0011
8 Glat 0.9990
9 di 0.1441

10 db 0.0471
11 area 0.0271
12 dens7 9225
13 densl5 6125
14 RMSII 2.24
15 RMSID 1.70
16 K_maxl 9.6
17 K_max2 10.6
18 densk2 35979

been removed, but with wrong photometry. The two rasters are
converted to physical units (mJy), using the standard conver-
sion factors (Blommaert 1998).

3.2. Point source extraction

3.2.1. The point source extraction procedure

A dedicated PSF fitting procedure worked out by C. Alard has
been used to extract point sources from all “inversion” and
“vision” processed images. First, a search for local maxima is
performed on the complete image, resulting in a list of pixel po-
sitions of point source candidates. Then, an analytical expres-
sion of the PSF is fitted at each position to compute the flux
density of the point sources, and to discard the local maxima
whose shapes do not correspond to the instrumental response
to a point source.

The source detection is first performed on an oversampled
image, using pixels a factor of two smaller than in the initial
image. This image is used only for the detection step of the
source extraction. The oversampling is performed by a convo-

best photometry for non-stabilised signals, while the auxilialytion of the initial pixels with an analytical expression of a
“vision” method (Starck 1998; Starck et al. 1998) was used theoretical PSF. As a result, the sources can be localised on a
remove most of the latent images (or remnants) due to mem#tyiner grid.

effects of the detectors to strong sources (Coulais & Abergel The detection procedure looks for local maxima in the over-
2000). We thus have two sets of reduced data: a) the maampled image. This step is controlled byneshparameter,

one treated with “inversion”, which performs a correction fowhich can take values of 1 or 2, and defines the size of the grid
the missing signal, (though this correction is not perfect, sea which local maxima are looked for. Withesh= 1, all local
Sect. 3.3), but which still contains the remnants; b) an auxilianyaxima are detected, even those corresponding to bright spots
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in the background rather than to point sources. On the otlilean 1’ for real sources, while a separation larger thémtay
hand, withmesh= 2, 5x 5 oversampled pixel meshes are usege due to artifacts (see also Sect. 3.2.5). The final data (po-
to find local maxima, resulting in a smoothing of the irregwsition and photometry) in the catalogue come only from the
larities in the background, without any significant loss in th&nversion” processed rasters, with elimination of the remnant
detection of relatively bright, = 100 mJy) point sources, butsources using the “vision” results.

with a more confusion limited extraction of the faintest sources. L.
The majority (70%) of the extracted sources could be as-

The extraction procedure which has been used to build §§:iated petween theesh= 1 and themesh= 2 catalogues
ISOGAL PSC performed a complete extraction with each valygith a 6 association radius for all observations), while the re-
of mesh For each observation, the two resulting catalogug.?aining 30% are only found witmesh= 1. Since less than 1%
have been cross associated to check the quality and the reafitye extracted sources were detected wigsh= 2 with no
of the detected sources (see Sect. 3.2.2). Obviously the EXt@ﬁInterpart in thenesh= 1 catalogue, while almost 30% of the
tion performed witrmesh= 1 is the most #icient to correctly oyiracted sources were only detected witash= 1, the pub-
extrgct blended sources; on the other hand, anon negligipleed data (position and photometry) come fromrthesh= 1
fraction of the sources extracted only witiesh= 1 (With N0 regyts for the sources which were detected with both values, in
association in the extraction performed witlesh= 2) seem qer 1o get a homogeneous set of data. Further quality selec-
to be spurious (see the discussion in Sect. 3.5.2). tion criteria are applied later in the processing (see Sect. 3.2.5),

Another procedure is used to measure the flux density of the that only~10% of the sources in the published catalogue
sources on the original image, and to estimate the correlatiomal/e been detected wittnesh = 1 only. A special MESH
their profile with the PSF. For each observational setup (comfiig is included in the catalogue to indicate for which value(s)
nation of one filter and one pixel scale), a single reference P&fmesha source has been extracted, and the global QUALITY
has been determined for all the observations from a sampleflagy is decreased for sources without association between the
relatively bright and isolated sources. A least square fit betwa@e sh= 1 and themesh= 2 results (see next section).
the reference profile and &% (not oversampled) pixel mesh is
computed at the position of each source candidate, starting with
the brightest one. The background is estimated from the med@p.3. Source extraction quality flags
value of the pixels in an annulus of inner and outer radii equal

to 3 and 5 pixels, respectively. The results of this operation afge quality of the derived photometry as well as the reliabil-
the flux density of the source and the uncertainty on its M&g; of the extracted sources can bgested by several factors,
surement, computed as the RMS of the residual between | diferent quality flags have been computed to warn the user

sity uncertainty is later converted to a magnitude uncertainfg,ﬁnauy estimate the global quality of the point sources.
hereafter called. The reality of each point source is estimated

by the ratio of the fitted flux density to the RMS uncertainty of
the fit, and only sources with this ratio greater than 3 are cofine MESH flag
sidered valid and stored in the resulting catalogue. Then, the

profile of the source is subtracted from the image, and the PHe MES H flag is set to 1 (resp. 2) for sources which have
cedure runs iteratively going to fainter and fainter sources. Tlﬂﬁen detected only witmesh= 1 (resp. 2), and to 3 for the

method is powerful even in crowded fields, where it is able 1, ;e which could be associated between the two extractions
estimate correctly the flux densities of blended sources. (see Sect. 3.2.2), thus making their reality more trustful

3.2.2. Source quality checks
The NPIX flag

Four catalogues have been built for each observation, com-

bining the two possible values ofiesh(1 or 2) and the “in- The number of independent measurements of the signal at
version” and “vision” processed rasters. Considering the higfie position of a source, which takes into account the num-
background level in the Galactic Disk, we decided to anper of coadded individual exposures, but also the fact that
how limit the published catalogue to a flux density of 5 mJyome exposures might be discarded due to glitches or to the
([7] = 10.5 and [15]~ 9.0) to reduce the number of spuriousSOCAM dead column, directlyfects the photometric quality.
sources (another limit was eventually later applied dependifge NPIX flag is the integer part of one tenth of the weighted
on the field, see Sect. 3.4). Then, the sources found in “invacimber of measurements usable at the central position of the
sion” processed images that were associated with a “visi@gBurce, as given in the third plane of the OLP7 processed FITS
source within a search radius of one observed pixel were cdites. As each raster position has been observed on average
sidered valid, while those found only in the “inversion” im-19 x 1.5 (see Sect. 2.1) times, typical “good quality” values
ages were considered spurious (these can be remnants of bogliis flag are in the range 2 to 4. Note that this flag is rather
sources, or other non real point-like sources). The distance be-indication of the number of good exposures than a number
tween the “inversion” and the “vision” sources gives a goaaf pixels involved, but we decided to keep the NPIX name, as
estimate of the quality of the sources: it is generally smallgrappears in the header of the OLP7 processed files.
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LW2 LW5 LW6 3.2.4. Extended sources

The first version of the ISOGAL PSC only contains point
sources, and sources of very small extension. The extraction of
extended objects will be performed with a dedicated procedure
for the second version of the catalogue.
The present version of the PSC contains a small propor-
tion of sources of small extension, with typical sizes around
LW3 LW9 10-20' (FWHM). These slightly-extended sources are charac-
terised by relatively high values of the photometric uncertainty,
with typicalo ~ 0.15 mag for brightf, ~ 1 Jy) sources, while
bright point sources generally have < 0.05 mag. Aperture
photometry performed on a small sample of such bright slightly
extended sources has shown that their magnitudes can be un.
derestimated by about 1 mag (Schuller 2002). It is planned to
perform accurate photometry and to include a relevant exten-

gray scale corresponds to thé&drent values of this flag, from 4 (light-

est grey) to 1 (darkest grey).
3.2.5. Spurious sources

Three kinds of extracted sources are considered as spuri-

ous: (1) the “inversion-only” sources, i.e. those found in
The EDGE flag “inversion” rasters with no counterpart in the “vision” rasters,

(see Sect. 3.2.2), (2) the sources with an inversion-vision asso-

The position of a source with respect to the edges of the rastition with a large separatior(.5 pixel) and with a poor ex-
also dfects the derived photometric quality, because the extrdg@ction confirmation (fladES H < 3), and (3) the other pos-
tion procedure needs a large enough observed area to prop&R{g remnants of bright sources. Indeed, the “vision” method
compute the flux density of the source and the background®e Sect. 3.1) does not remove all remnant sources, and re-
be subtracted. The EDGE flag is set to 1 when the centre®oining remnants of brigh(L00 mJy) sources were identi-
the source is at a distance between two and five pixels from fifgd by looking for faint sources within a radius of 0.5 pixel
edge of the observed raster (taking into account the saw-toBtRund the exact location of the bright source in the detector
borders), and to 0 when the distance is greater than five pix@sthe five successive positions in the raster. They have been
Sources at less than two pixels from one edge were removVggioved from the catalogue and their positions and magni-

from the catalogue, since their flux density cannot be propefifes are listed in the catalogue of spurious sources (Sect. 6).
estimated. Unfortunately, true faint sources which are found at the posi-

tion of a putative remnant are also considered as spurious, and
appear in the catalogue of spurious sources but not in the PSC.
The global quality flag @

A global quality flagQ was computed by combining the flags>-3- Photometric calibration

defined above and the photometric uncertainmtylts value The flux densities of the point sources, as obtained by the
ranges from 1 to 3 for sources WitES H= 1 or 2, and from 2. pgr fitting procedure, lead to a good relative photometry, but
to 4 for sources WittMES H= 3, the higher the better quality. yaye to be calibrated in an absolute way. Two factors introduce
The distribution of this flag for all the sources in the catalogygases in the photometry. First, the integration time for the
is shown for the dferent filters in Fig. 3. As can be seen, morgtandard ISOGAL observations was too short to allow the sig-
than one half of the sources have a very good photometric qua; to stabilise. A correction to this transient problem is ap-
ity (Q = 4). A value of 3 for this flag can also be consideregjied with the “inversion” method (see Sect. 3.1). However,
as reasonably good quality. Finally, onl5% of the sources this method only allows proper correction for extended emis-
in the catalogue have a moderate photometric qualit:(2).  sjon, but is insfiicient for point sources (Coulais & Abergel
They should be used with much caution since their reliabili%oo; Blommaert 1998). A few ISOGAL fields were observed
is not warranted. with longer integration times. A comparison betwaegular
Additional estimates of the reliability of the sources argndlong measurements showed that the photometry from the
provided by the analysis of repeated or overlapping observegularraster is about 0.2 mag too high (too faint).
tions (see Sect. 3.5.1), but also by the combination of several Our PSF photometry introduces a second bias, because a
wavelengths, including DENIS ones: a source with a moddraction of the signal from a point source falls outside the
ate quality flag at, for example,gn, but with a good quality mesh used to model the PSF. The general flux calibration
association at 1am (see Sect. 3.6) finally has a very largef ISOCAM was established from measurements on standard
probability to be a real source. stars (Blommaert 1998; Blommaert et al. 2000). The observed
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signal was measured using aperture photometry, which wasan diference in magnitudes was limited to an even brighter
corrected for the part of the PSF falling outside the apertusample ([15k 3.0) in order to avoid Malmquist bias. This nev-
To convert our PSF-fitting photometry to absolute photometsttheless shows that our photometric calibration is reasonably
a comparison was made with photometry obtained using theod and in agreement with others.
same techniques as in the ISOCAM general flux calibration.
The aperture magnitudes were found to be lower (brighter) thgn e
the PSF magnitudes by 0.2-0.4 mag, revealing a biagJ in th)e I?S% Artificial sources
normalisation. Artificial star experiments (see Bellazzini et al. 2002 and ref-
erences therein for a general description) were conducted on
the ISOGAL images in order to study théfects of a crowded
field on the photometric quality and the completeness of the
The total correction that has to be applied is betwe@87 extracted point source catalogue. A procedure was created for
and-0.59 mag for the dferent setups. As the uncertainty oradding artificial stars to the ISOGAL images, for extracting
each determined correction is at least 0.1 mag we decidedhe sources with the same pipeline as the one used to generate
apply the same constanffset of—0.45 mag to all the sourcesthe ISOGAL catalogue, and for checking how well the input
and for all observational setups. This correction leads to ptesurces are extracted.
tometry in good agreement with external comparison data, as Artificial star experiments enabled us to evaluate both ran-
is explained below. dom and systematic photometric errors due to crowding, as
The first publications based on ISOGAL data made usewEll as the completeness level of the extraction. The out-
a non-corrected photometry. The mid-infrared magnitudes pg# magnitudes were found brighter than the input ones. This
sented there should thus be corrected byOad5 mag diset bias is very small for bright stars, but can reach 0.3 mag for
(with a possible+0.1 mag additional discrepancy from fieldhe faintest ones in the densest fields, where the probability of
to field). This concerns in particular the results published llending with real stars is higher (see e.g. Fig. E-10 in the elec-
Pérault et al. (1996), Testi et al. (1997), Omont et al. (1999yonic version of this paper).
Glass et al. (1999), Schultheis et al. (2000) and Felli et al. The completeness of the extraction can be quantified as
(2000). Appropriate errata will be published for these paperdollows. For each observation, we can plot the fraction of
simulated sources which were retrieved as a function of in-
put magnitude. We observe a smooth curve which drops for
the faintest magnitudes. The magnitude where this fraction be-
The comparison of the observed with the predicted photon@mes less than 50% strongly depends on the density of the
try for stars with known spectral types and distances providégld. We used this trend to define the limiting magnitudes
an absolute calibration. Comparing the predicted and the ctar each observation, corresponding to the faintest sources
rected PSF magnitudes for three stars from the Hipparcos Infhat were included in the published catalogue. These mag-

3.3.1. Final correction

3.3.2. External checks

Catalogue we obtain: nitudes are generally consistent with the magnitudes above
which the bias reaches 0.1 mag and its standard deviation
Magpred— Magpse= 0.04+0.10 reaches 0.3 mag. We derived relations between source density

. o . nd limiting magni for the fiieren rvational
where the result is the average of all determinations, mdepan—d ting magnitudes for the fierent observational setups

dent of filter-PFOV combination, and the uncertainty is th see also Figs. E-13 and E-14 in the electronic version). We

. . L . .~ make a distinction between the core of the ISOGAL survey
variance of the six determinations obtained, though the distri: . . ) o .

. R ; . observed with broad filters and ixels and the peculiar ob-
bution of these determinations is clearly non-Gaussian. . . ; .

" : servations of dficult fields observed with narrow filters antd 6

A second check on the photometry is provided by the Crogsa ixels
calibration with the published catalogue of bright sources de- P '
tected by the MSX survey of the Galactic Plane (Price et al.
2001). A comparison with the band photometry of MSX, A) 6" pixel observations with broad filters

which used a filter similar to the ISOCAM 1pm f|Iters,_ Fpr the & pixel observations with LW2 and LW3 filters, we
showed good agreement between the corrected ISO magnitudes

and the MSX ones. For 650 stars (424 observed with Lv\fgmputed the following linear relations:

and 226 with LW9) we find: — for LW2 observations:
Magmsx — Magpse= 0.01+ 0.40 __J101 ifd <001
M&Jim = { 107-60.xd ifd>0.01 1)

where the uncertainty is the RMS of the measuretbokénces ) ) ) )

in magnitude. The large width of the distribution is due to the Whered is the source density expressed in so(poe|.
combination of the ISO and MSX photometry uncertainties, 1"US; the limiting magnitude ranges from 10.1 to 8.8, cor-
and to the intrinsic variability of many of such bright stars. responding to Ilm!tmg flux densities between 8 and 27 mJy.
Note that, strictly speaking, this result is valid for the bright-— for LW3 observations:

est ISOGAL stars that could also be measured by MSX (which 8.7 if d < 0.005

means roughly [15k 4.0). Moreover, the computation of the =~ M&im = { 89-40.xd ifd>0005 )
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Table 6. Limiting magnitudes used to cut the catalogues fopsel 20 |,7| *‘il,nl Ot,’lseryatliflllrsl, 60 |15,| *“mr Ob,selﬂvﬁtilollls
observations. 50 10 40 10 5
50F
Filter W2 LwW5 LwW3 LW9 30f
magym 100 84 85 7.0 w0l
)
2 20 30
Here, the limiting magnitude ranges from 8.7 to 7.7, andg
the associated flux density ranges from 6.5 to 16 mJy. 20h
101
B) 6” pixel observations with narrow filters 10f
The results of our artificial source simulations show that the ~ © 8'0: - E;'O 95 110'0 0 7;0 7'5; ;'O' .
completeness level is generally worse in LW5, LW6 and LW9 T maglim " mag lim

observations, which can be interpreted as #ect of the
much brighter dfuse background in the peculiar regions whic
needed the use of such narrow filters. Therefore, we applﬁ‘y
0.5 mag brighter cutting criteria for the’ ®bservations with
these filters:

ﬁig. 4. Distribution of the magnitudes mgg at which the catalogues

e been cut for the broad filters LW2 and LW3 (full lines), and for
narrow filters (dotted lines). However, note that, for the narrow
filters, the data with magnitudes higher thamay,,-0.5 are of poor
quality (see text, Sect. 3.4 B). The logarithmic scales at the top of each
_ for LW5 and LW6 observations: panel show the corresponding flux densities in mJy for LW2 and LW3.
A small correction has to be applied for the corresponding flux densi-

S 9.6 if d <0.04 3) ties with narrow filters (see Table 1).
#im =1 102-60.xd if d>0.0L
— for LW9 observations: cut is far more severe for moderate quality sources than for
8.2 if d < 0,005 good quality ones: if we consider tt@UALITY flag as de-
M&giim = { 8:4— 40.xd  ifd> 01005 (4) finedin Sect. 3.2.3, it appears that about one half of the sources

with QUALITY = 1 or 2 are discarded, while30% of the
In addition, the photometry of the faintest sources in theseurces withQUALITY = 3 and~12% of the sources with
peculiar fields is less accurate than in standard obser@@JALITY = 4 are removed by this cut.
tions. Therefore we decided to decrease the quality flags (see
Sect. 3.2.3) for the sources with magnitudes betwaegm-
0.5 andmagim, and we extended the range in which we d
creased the quality flags downrteg;im-1 for the most diicult
FC+01694+0008L1 field located in the M16 nebula.

o3-5. Repeated observations
3.5.1. Overlapping 6" observations

A few ISOGAL fields have been observed twice or more with
exactly the same observational setup (filter and pixel size), and
alarge number of fields have overlapping regions. The total sur-
The situation is more complicated for thé gixel observations, face of such repeatedly observed areasdi§ deg. A compar-
because they are too few and peculiar to allow a global staiizen of the photometry extracted from such independent obser-
tical treatment. Artificial source simulations have been run oations of the same regions of the sky was performed, and the
all the 3" pixel observations used in the PSC, and the resultsin results for each observational setup are given in Table 7.
show good agreement between thedtent observations with Note that, because of the variability of some sources, the quoted
a given filter. Therefore we used a single limiting magnitudgandard deviations in Table 7 are slightly above the true pho-
for each filter, and the dierent values are given in Table 6tometric uncertainty of the final catalogue multiplied §.
These limits give reasonably good results in terms of bias and It is also possible to get information about the completeness
completeness. from the fraction of sources detected in both overlapping obser-
vations. It is however diicult to accurately estimate the com-
pleteness level by this method, as neither of the two catalogues
is complete. It is nevertheless possible to have a rough estimate
The distribution of the limiting magnitudes, as defined iby comparing the catalogue extracted from”apixel obser-
the previous section (Egs. (1)—(4) fot @ixel observations, vation with the more complete one, extracted front’gpsel
Table 6 for 3 pixel observations) for all ISOGAL observa-observation of the same region. Then we can compute the
tions is shown in Fig. 4. Since most observations were domagnitude above which the fraction of 3ources found in
with the broad LW2 and LWa3 filters, these histograms shothie 8’ catalogue is below 50%. Taking into account all the lim-
that the typical reached sensitivity is around 20 mJy ah¥ itations inherent to this method, the final results are essentially
and 12 mJy at 1am. consistent with those derived from the artificial sources simu-
When we apply these relations to all the ISOGAL catdations, and also confirm that more care has to be taken for the
logues, we eliminate:25% of the sources. This photometriobservations performed with narrow filters.

C) 3” pixel observations

3.4.1. Conclusion: limiting the Point Source Catalogue
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3" pixels fields 6" pixels fields

Table 7. Main results of the comparison of repeated observations. a0

T T T
Mean distances Mean distances

3k — 1 —

Filter Overlap Nb.of (Amag RMS 251 M
surface (de§) sources

LW2 0.166 2793 0.008 0.21

LW6 0.098 1974 0.005 0.22

LW3 0.275 2244 0.009 0.23 w0k

LwW9 0.111 1250 0.007 0.28 1r E
Total 0.650 8261 0.003 0.23 H H H H ( 5¢
0 s \ \ ol.ll

3.5.2. Reality of the extracted sources
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An additional check of the reality of the sources can be per-
formed as follows. The sources extracted frofnpbxel obser-
vations should also be found in & ixel observation of the
same region, because the sensitivity is generally greater in the?} 115
latter, since the source extraction is much less limited by confug
sion. Also sources detected at one wavelength and with a goid1 b jo
quality association at another ISO or DENIS wavelength have H H m m 50
0‘2 ‘6 0.8 1.0

3f i esf M

20

fields
]

a very large probability to be real. But sources found only in ‘ o FHT ‘

a 6’ pixel observation, with counterparts neither in the over- oo o2 04 06 08 10 12 0 1 2 8 4 5

lapping 3’ pixel observation nor at other wavelengths (or with 7-15 pm. distance (arcsec) 715 pm. distance (arcsec)

a bad quality association) may be spurious. Fig.5. Top panet distribution of the mean values of the separations
From the available set of overlapping &nd 6 obser- between associated #n and 15um sources after astrometric cor-

vations, we have determined that the overall fraction of sutggtion in all ISOGAL FC fieldsBottom panel distribution of the

doubtful sources is very smalk7%), with a large dference standard deviations of these separations.

between the Zim (~4%) and the 15xm (~11%) sources. This

fraction also strongly depends on the quality of the sources,

and ranges from less than 1% (at both wavelengths) for sour

with quality flagsQ = 4, to ~15% (resp.~30%) for sources

with Q = 1 or 2 or withMESH = 1 or 2 at 7um (resp. at

15um). Therefore sources with quality flags less than 3 sho

be considered with extreme caution, especially girh5

B%rc‘formed with a search radius equal to two pixels. This rather
large radius was chosen in order not to miss 7mibassocia-
tigns for slightly extended sources, and because the density of
Lﬁum sources is low enough to limit the probability of chance
associations to a few percent in most cases. Only associations
with the smallest separation are retained. The mean values of

3.6. 7-15 um cross-identification the 7-15um separations are typically in the range 1-#3 all
) ) ISOGAL FC fields, with standard deviations in the same range,
3.6.1. Astrometric correction as shown in Fig. 5. At the end of this step, the catalogued source

The initial astrometric accuracy of the ISOCAM data is limitegoordinates are the most accurate available, namely fire 7

by the errors in the pointing of the telescope and in the positidrRordinates for the sources detected ati/ or the 15:m coor-

ing of the lens wheels. The global astrometric uncertainty cdifiates translated to theun referential for the 1ym sources

reach~10” (Blommaert et al. 2001, see also Ott 2002), and t{4th N0 7 um association in the FC fields. We kept the initial

offset between two independent observations can reach twigg“M coordinates only for the sources in FB fields without

this value. Therefore arfiset correction between theii and 7 #M observations.

the 15um observations was needed before the two catalogues

could be cross identified. The foundfsets_ are typically of Or- 3 6.3 The 7-15 um association quality flag

der a few arcseconds, but can reaclf,1if agreement with

expectations. Finally, a 7—15:m association quality flag is computed for each
In addition, there can be a small error in the positioning @fssociated source. The value of this flag is defined as follows:

the individual images within the final raster, due to a combina-

tion of possible long term drifts and the lens wheel jitter. Only: the separation between thedh and the 15:m sources is

very small amplitude “distortion” fects have been observed, <1 pixel and there is only one possible association within a

but a low order polynomial correction was systematically ap- radius of 2 pixels;

plied to the 15um coordinates to best match th@w ones. 3. the separation is stikk1 pixel but there is another 1&m
source at less than 2 pixels;

2: the separation is between 1 and 2 pixels, and there is no
other source within a radius of 2 pixels;

After the 15um coordinates were corrected to match those &t the separation is between 1 and 2 pixels, and there are at

7 um, an association betweenum and 15um sources was least 2 sources within a radius of 2 pixels.

3.6.2. Source associations
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LW2—-LW3 LW5—-LW9 described in the Table of DENIS Observations, whose format
is given in Table 8.

4.2. Data processing and accuracy
The source extraction has been made through PSF fitting, us-
ing the same extraction code as for ISOCAM images. The PSF

is modelled in 9 squares on each’ 3212 individual image
LW6—-LW3 LW6—-LW9 and adjusted with respect to the source position. The derived
correlation factor gives an evaluation of the photometric un-

certainty of the source extraction. For each band, we preserve
only the sources with a correlation factor greater than 0.6. The
correlation factors are given for each DENIS source in the
ISOGAL PSC (Sect. 5).

The saturation of DENIS detectors occurs around magni-
tude 10 inl, 7.5 in J and 6 inKg, and results in severely

F|g 6. Distribution of the values of the 7_:|Iﬁ’n association quahty underestimated flux densities. Therefore, the brlghteSt DENIS

flag for the diferent combinations of 7 and 18n filters. The gray Sources have been removed from the catalogue. The absolute

scale corresponds to thefiidirent values of this flag, from 4 (lightestphotometry results from the zero point derived from standard

gray) to 1 (darkest gray). Only very few sources have this flag eqthrs observed through the night. A mean value is applied.

to 1, so that the darkest gray is hardly visible in these plots. These magnitudes can be converted to flux densities using the
zero points given in Table 9 (from Fouget al. 2000).

The distribution of the values of this flag is shown in Flg 6. A The ||m|t|ng Sensitivity is about 0.05 mJy (mag 19)||n
very large majority of the associated sources have a very gapd mJy (mag. 16) id and 2.5 mJy (mag. 13.5) i but the ex-
quality of association: 87% of the associations h@yeis = 4  traction can become confusion limited in the dense Galactic en-
and 6.4% hav&;_15 = 3. Only ~6% of these flags are equalironment. The relative accuracy of the photometry is checked
to 2 and fewer than 0.3% are equal to 1, corresponding to @fough the comparison of the measurements in the overlaps (2
association distance Iarger than one piXG'. However, 19% [jgtween adiacent images)_ The averagﬁdjnces are better
the sources detected at A within the area also observed athan 0.03 mag down to magnitudes 17 istandard deviation

7 pm have no association, while 47% of them sources in the <0.1 mag), 14 inJ and 12 inKs (standard deviatior0.2 mag),

common area have no 1 counterpart. This largeflierence hich remains very good given thefficulty inherent to such
is explained by the deeper sensitivity of ther observations, dense regions.

as compared to the 1Bn ones. ) ) )
Finally, an image quality flag has been evaluated from

_ the overlapping regions of each DENIS frame covering the
4. DENIS observations of the central Galaxy ISOGAL rasters. In each band the standard deviation of mag-

In addition to these mid-infrared wavelengths, all the obsdfitude diferences over a defined magnitude range is calculated
vations in the southern hemisphere (almost 95% of the tofSf€ Table 10) and we assigned a quality flag ranging from 0
area) have been systematically cross-identified with the DENI'Y bad) to 3 (very good). More than one half of the used
(Epchtein et al. 1994, 1997) data, which provide measuremefi@9es have this flag equal to 3, and less than 20% have a flag
in the three near infrared bants) andKs. equalto 1 or 0.

The astrometry is calculated for each image from the

4.1. The DENIS “Bulge” project (Simon et al., present association bgtvyeérand the USNQA2 catalogue.

Then, the cross associations bfdata overl, and ofKg data
overJ are relatively straightforward since all three images have
In coordination with the ISOGAL project, dedicated observdreen observed simultaneously. The resulting relative accuracy
tions with the DENIS instrument on the ESO 1 meter telescoebetter than 02 (RMS) in | and 0.4 in J andKs. The de-
at La Silla have been performed, along the inner Galactic planged position forl is kept forl/J/Ks associations, and thiepo-
between-30 and+10 degrees in galactic longitude?2 and+2  sition is given for thel/Ks associated sources. From a compar-
degrees in latitude,#4 degrees in the inner Bulge) using ason made with the TYCHO catalogue in the Sgrl field in the
specific technique (Simon et al. in preparation). The individBaade’s Window, no systematidfeet was found. The mean
ual images (12x 12) were taken in a raster mode, coveringalue of the distances was 0/36vith a 0.19 standard devia-
typically 3 square degrees. BetweehO and+30 degrees in tion (Simon et al., in preparation). Altogether the present accu-
longitude, regular 30DENIS strips (see Epchtein et al. 1994)acy of the DENIS coordinates used is thus better thafi. 0t5
were used, with a special reduction procedure. All the DENI&II be improved in the future since it is greatly limited by the
images which have been used to build the ISOGAL PSC aecuracy of the astrometry of the USNE2 catalogue.

in preparation)
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Table 8. Format of DENIS observations (12 12 images) Table (version 1).

Col. Name Format Units [range] Description
1 Name a7 image number
2 date a6 YYMMDD date of observation
3 jday i4 Julian day of observation - 2450 000
4 RA 8.4 deg RA (J2000) of image centre
5 Dec 8.4 deg Dec (J2000) of image centre
6 Glon 7.3 deg F180—+180] Galactic longitude of image centre
7 Glat 7.3 deg F90—+90] Galactic latitude of image centre
8 q.l i1 quality flag ofl image
9 qgJ i1 quality flag ofJ image
10 gK i1 quality flag ofKs image

Table 9. Isophotal wavelengths and zero point flux densities for thEable 10.Definition of the DENIS image quality flags.
three DENIS bands.

Mag. range Sigma range
Band Aiso (/Jm) Fv (‘]y) Flag 0 1 2 3
I 0.791 2499 | 11-16 >0.15 0.1-0.15 0.07-0.1 <0.07
J 1.228 1595 J 914 >020 0.16-0.20 0.13-0.16 <0.13
Ks 2.145 665 Ks 7-12 >0.20 0.16-0.20 0.13-0.16 <0.13

4.3. ISOGAL-DENIS cross-identification o ) N
association withouKg counterpart has a large probability of

The general method that we used to associate DENIS sourigeivg a misidentification. The density remains very high at
with ISOGAL sources is similar to the procedure we used to agis stage, exceeding 18ourcegled in the Galactic Centre
sociate 7um and 15um data. The only dierence arises from region. Therefore we further cut the DENIS catalogue to a
the very high density of DENIS sources, so that we used a muchmagnitude that gave a source density of 72 000 soldegs
smaller association radius, and we cut out the faintest DENi& the 1SO 3 pixel observations. For the observations with
sources when the source density was too high, in order to 6-pixels, we proceeded in two steps, first limiting the DENIS
duce the probability of chance associations. source density to 18 000 sourgésg and then to 36 000
sourcefled (see below). This confusion cut, with the pro-
cedure described below, enabled us to limit the probability of
chance associations to a few percent even in the most crowded
As explained in Sect. 4.2, the absolute accuracy of the DENiglds.

coordinates is better than 0.,5hus much better than the ISO

astrometry. Therefore we took the DENIS coordinates as tH% 3. Source associations

reference system, and computed the global translatitseto "~

between the ISOGAL and the DENIS catalogues with the samRe search for DENIS associations was done with the same
procedure as for the 7—18n associations. The resulting®ets procedure as for the 7-18m associations, with a smaller
are typically in the range 3#9and can be explained by the lengearch radius. The mean values of ISO-DENIS separations that
wheel jitter of ISOCAM (Sect. 3.6.1). This also implies that thgye found are typically in the 1-22range for all ISOGAL fields,
coordinates of ISOGAL sources outside the region with DEN\gith a few larger values for the FB fields, in which the associ-
observations can be wrong by this range of distances. An gfion is done between DENIS and A coordinates (see e.g.
proximate polynomial distortion correction was computed withig. E-31 in the electronic version of this paper). The corre-
the same procedure as for the 7+ associations, in order tosponding standard deviations are mainly in the 1-tahge.
match as best as possible the previous ISO reference coopi-association radius of3—4" is thus appropriate to find most
nates with the DENIS ones. Again, the observéidas were good associations with a low probability of spurious results.
of very small amplitude, but this correction was required to coftowever, a close inspection of the distribution of association
rect for small rotations in the ISOCAM rasters. radii shows that, in a few fields with poor data quality, a few
real associations may have a larger association radius, in partic-
ular for blended or extended sources withgxels. Therefore,

for the ISO 3/pixel observations, we used a 3.€earch radius.
The catalogue of DENIS sources covering each ISOGAL fieRlt for the ISO 6/pixel observations, we pushed the search
was first limited to sources withl§s detection, since &-7um up to a radius of 7; however, we carefully distinguished by

4.3.1. Astrometric correction

4.3.2. Confusion cut of weak DENIS sources



968 F. Schuller et al.: Explanatory supplement of the ISOGAL-DENIS PSC

quality flags the associations with separations smaller or larger ~ LWZ LW5 LW6
than 3.5.
With such values, the probabilities of random associations
may appear high. However, as discussed below, because of t
large fraction of real associations with smaller separation, th
actual fraction of spurious associations with reasonably good
quality flags remains lower than a few percent. The chance of
spurious association is larger for weakéy sources allowed
with the higher density limit. The final ISO-DENIS quality flag LW3 LW9
(Sect. 4.3.4) takes this point into account.

4.3.4. The ISO-DENIS association flag

The ISO-DENIS association is characterised by a specific
quality flag,Qip, which ranges in values from 5 (highest qual-

ity) to O (no association). The computation of this flag takes
into account: Fig. 7. Distributions of the ISO-DENIS association flag for the dif-

ferent ISO filters. The gray scale corresponds to tlfedint values of
— the separation between the ISO source and the associai@dflag, from 5 (lightest gray) to 1 (darkest gray), and the black sec-
closest DENIS source; tors show the fraction of sources without DENIS association within
— the number of DENIS sources within the search radius; the area observed by DENIS.
— the global quality of ISO-DENIS associations for each

field, as derived from a visual inspection of the histograms | . it inside the f Llimits of th
of the distances of associations: catalogue contains all the sources inside the formal limits of the

— for the ISO & observations only, the value of this flag i ectangular field, as defined in Table 4 (see example in Fig. 1).

decreased for sources witlkg magnitude between the two hese limits ha}ve.been_ computed to avoid any boréects: .
cutoff magnitudesk_max1 andk_max2 (Cols. 16 and 17 all the sources inside this area are located at more than two pix-

of the table of ISOGAL fields, see Table 4), which wergls from the saw-tooth edges of the observed raster, both at 7

used to limit the source density of the DENIS catalogue fi'd 13:m for FC fields. This dters from the EDGE flag com-

18 000 and 36 000 sources per square degree, respecti gd for each wavelength (see Sect. 3.2.3) since the “regular”
' region is limited to a rectangular area (whose axis are aligned

Let us stress the large fraction of DENIS associatier#2% along the galactic ones) which has been fully observed at both
for 7 um sources~79% for 15um sources in FB fields and wavelengths.
~45% for 15um sources with no Zm association in FC fields  Then, the “edge” catalogue contains the sources outside the
(Fig. 7). The fraction of associations witk_max1< Ks < limits of the rectangular field, but excluding the measurements
K_-max2 is also smalk-4% for 7um sources;2.5% for 15um  at less than two pixels from the saw-tooth edges. This means
sources in FB fields and17% for 15:m sources with no Zm  that in the “edge” region of an FC field, it is possible to find a
association in FC fields. Therefore, the fraction of spurious asurce with for example aZm detection and no 15m coun-
sociations among accepted associations (see below) alwaysdgpart, simply because the edges of theufibraster do not ex-
mains small, typically at most1% for 7um sources and a few actly match the ones of the raster, so that the source can
percent for 15:m sources. be outside the region observed at/5 or within 2 pixels of
Finally when the derivation leads Qp = 0, the asso- one saw-tooth edge. As a resui§3% of the 7um sources and
ciation is considered as invalid and no DENIS association i81% of the 15:m sources in the “regular” regions of all FC
given in the catalogue. With this definition, associations withfields have an association at the other ISO wavelength, while
quality flag equal to 4 or 5 can be considered as secure, whitese fractions become47% for 7 um sources anc-70%
a value of 3 is more uncertain but remains a high probabilifgr 15 um sources in the “edge” regions.
association, and values of 1 or 2 are more doubtful but still Both the “regular” and the “edge” catalogues have the for-
include an appreciable fraction of real associations. The distfiat described in Table 11, and a few examples of entries are
bution of the computed ISO-DENIS association flags is showfven in Table 12. The final Catalogue contains 93 385 sources
in Fig. 7, where it can be seen thaB7% of the associationsin the “regular” regions, and 12 765 sources in the “edge” re-
found have a good quality (flag 4), while fewer than 8% of gions.
the 7um sources (LW2, LW5 and LW6 filters) within the area

observed by DENIS have no association. .
5.1. Position data

5. ISOGAL-DENIS Point Source Catalogue The first ten entries for each source in the PSC consist of gen-
(version 1) eral data, as described below.

The Point Source Catalogue contains a total of 106 150 sources,Column 1: source number in the field. This num-
and is composed of two sections. For each field, the “regular” ber increases with the right ascension of the sources.
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Each individual catalogue (the “regular” and the “edge” folevertheless, a facta0.70 indicates a poor photometric qual-
each field) contains its own numbering, and these numbéys which may be caused by blendinfjects or confusion with
are preceded by an “E” in the “edge” catalogues. the background.

— Column 2: source name. It is composed of 25 characters,

following the format: 53 ISOCAM data

ISOGAL - P.hhmmss + ddmmssX Columns 23 to 42 give all the data derived from individual
where “ISOGAL" stands for the ISOGAL-DENIS data,;7 and 15um ISO observations, including quality flags (see
the “P” means that these are provisory data, and tlect. 3.2.3), calibrated magnitudes, uncertaintigsom the
Jhhmmss + ddmmssare the J2000 equatorial coordinatePSF fit measurement of the magnitudes, pixel positions in the
of the source, as they appear in Cols. 3 and 4. The last chfal image (after correction of the orientation, see Sect. 7), fil-
acter, X", is left blank in all cases but those where two (oter numbers and pixel sizes.

exceptionally three) sources frontidirent fields are found
at the same position, because they are associated with
same DENIS source and because of edfgces. This con-
cerns 842 sources (0.8% of the PSC) and in all those casgse value of the ISOGAL 7-1pm association flag (see defi-

at least one of the coinciding sources is in an “edge” caition in Sect. 3.6.3) is given in Col. 44, and the separation (in
alogue. A letter is appended to the name of the sourcggeseconds) between theuih and the 15:m positions (after
starting with ara for that in a “regular” catalogue if it ex- correction of the field fiset) is given in Col. 43. This flag and
ists, otherwise using an arbitrary order between the “edggie corresponding separation are set to zero for sources with no
catalogues, and going toor c when needed. 7—15um association.

— Columns 3 and 4: reference J2000 equatorial coordi- For the ISO-DENIS association, the quality flag (see defi-
nates, expressed in decimal degrees (see the fodiriate nition in Sect. 4.3.4) is given in Col. 46, and the separation (in
Table 11). arcseconds) between the ISO and the DENIS positions (after

— Columns 5 and 6 give the ISOGAL corrected coordinatesorrection of the field fiset) is given in Col. 45. Again, these
which are the ISOGAL extracted coordinates when thefigo entries are set to zero when there is no ISO-DENIS asso-
is no DENIS observation of the field, or the ISOGAL corgiation.
rected to DENIS system ones when a DENIS observation
exists.

_ Columns 7 and 8 give the galactic reference coordinatds Examples
corresponding to the reference coordinates given in ColsTgple 12 shows three examples of entries in the ISOGAL—
and 4, in the commonly usetl'(b'") galactic system. DENIS Point Source Catalogue. These sources are located in

— Column 9 gives the name of the ISOGAL field. the “C32” field ( = 0.0,b = +1.0). The first one has been de-

— Column 10 gives the last seven digits of the number @dcted at 7um but not at 15:m, and has a DENIS association.
the DENIS image where an ISO-DENIS association Wghe second one has been detected at 7 anegibut has no

found. For ISOGAL sources with no DENIS counterparpeNIS association. Finally, the third one is detected in all five
this column contains 0000000. bands.

éhz? Association quality flags

5.2. DENIS data 6. Catalogue of spurious sources

All the DENIS data are given in Cols. 11 to 22. For each &s explained in Sect. 3.2.5, three kinds of extracted sources
the three bands, these data are the measured magnitudebtighter than the limiting magnitude of each field are consid-
correlation factor with the PSF, and the pixel coordinates efed spurious: (1) the sources found only in the “inversion” pro-
the source in the individual DENIS 1% 12 image, whose cessed raster, with no counterpart in a 1 pixel search radius in
reference number is given in Col. 10. the “vision” raster, (2) the sources with simultaneously a doubt-

For the ISOGAL sources within the area observed Hul inversion-vision association (with a separation between 0.5
DENIS but with no DENIS association, the J andKs mag- and 1 pixel) and with a poor detection confirmation (i.e. with
nitudes are set to 99.99, while they are set to 88.88 for all the association between timesh= 1 and themesh= 2 re-
sources located outside the region surveyed by DENIS. In thes#s), and (3) the possible remnants of bright sources, found
two cases, the PSF correlation factors and pixel coordinateslaye procedure that looked at the same pixel location in the five
setto 0. successive images of the implied raster.

The correlation factors with the PSF give an indication of These sources are published in three distinct tables. Their
the photometric quality (see Simon et al., in preparation): tfi@mat is defined in Table 13. The numbers, as they appear in
uncertainty on the measured magnitude is small when this f&nl. 1, are preceded by an “I” for the “inversion-only” sources,
tor is =0.95. On the other hand, a valg®.85 means that the by an “M” for the sources of the second class and by an “R”
photometry is more uncertain (typically by 0.1 to 0.2 magjor the probable remnants.

For bright sources, this may come from moderate saturation Note that most spurious sources of the first two kinds are
effects, while for faint sources, a valy®.80 is more typical. probably artifacts, but can also be related to faint extended
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Table 11.Format of the ISOGAL Point Source Catalogue (version 1) — 106 150 entries (see examples in Table 12).

Col. Name Format  Units [range] Description
1 Number a5 source identification number in the field
2 Name a25 ISOGAL-fihmmss+ ddmmssX source identifier (J2000)
3  RAJ2000 8.4 deg [0-360] Right Ascension (J2600)
4 DEJ2000 f8.4 deg{90—+90] Declination (J2000)
5 RAISOGAL f8.4 deg [0-360] ISOGAL RA (J2000)
6 DEISOGAL f8.4 deg £90—+90] ISOGAL Dec (J2000)
7 Glon f8.4 deg £180—+180] Galactic longitude
8 Glat f8.4 deg £90—+90] Galactic latitude
9 |field ala Fxsllllisbbbbb ISOGAL field name
10 Dfield a7 DENIS image nanfie
11 Imag 5.2 mag DENIS$-band magnitude
12  Icorr f4.2 [0-1] DENISI-band correlation factor
13 x 5.1 pixel x-position in DENISI-band image
14 yl 5.1 pixel y-position in DENISI-band image
15 Jmag 5.2 mag DENIS-band magnitude
16  Jcorr f4.2 [0-1] DENIS)-band correlation factor
17 xJ 5.1 pixel x-position in DENISJ-band image
18 yJ 5.1 pixel y-position in DENISJ-band image
19 Kmag 5.2 mag DENIKs-band magnitude
20 Kcorr f4.2 [0-1] DENISKs-band correlation factor
21 xK 5.1 pixel x-position in DENISKs-band image
22 yK 5.1 pixel y-position in DENISK¢-band image
23 mag7 5.2 mag ISOGAL gm magnitudé
24 emag?7 f4.2 mag uncertainty ingfn magnitude
25 filt_7 i1 [2,5,6] LW number of filter used
26 pfov7 i1 arcsec [3,6] pixel field of view
27 x7 6.2 pixel x-position on ISOGAL final um image
28 y7 6.2 pixel y-position on ISOGAL final um image
29 npix7 i1 [0-7] npix flag at 7um (see Sect. 3.2.3)
30 mesh7 il [1,2,3] mesh flag at #m (see Sect. 3.2.3)
31 edge7 i1 [0,1] edge flag at Zm (see Sect. 3.2.3)
32 qual7 i1 [0-4] global quality flag at zm (see Sect. 3.2.3)
33 magl5 5.2 mag ISOGAL 1Bm magnitudé
34 emagl5 f4.2 mag uncertainty in 1Bn magnitude
35 filt.15 i1 [3,9] LW number of filter used
36 pfovl5 i1 arcsec [3,6] pixel field of view
37 x15 6.2 pixel x-position on ISOGAL final 1%:m image
38 y.15 6.2 pixel y-position on ISOGAL final 15um image
39 npix15 i1 [0-7] npix flag at 1%:m (see Sect. 3.2.3)
40 meshl5 i1 [1,2,3] mesh flag at 16m (see Sect. 3.2.3)
41 edgel5 i1 [0,1] edge flag at 16m (see Sect. 3.2.3)
42  qualls i1 [0-4] global quality flag at 1pm (see Sect. 3.2.3)
43 disll 5.2 arcsec separation 7 to 18n associated sources
44  asdll i1 [0-4] 7-15um association quality flag
45 disID 5.2 arcsec separation ISOGAL to DENIS associated sources
46 assIiD i1 [0-5] ISOGAL-DENIS association quality flag

@ The last characterX” is only present when two sources with the same position have to be distinguished (see text, Sect. 5.1).

b Coordinates: the final adopted coordinates (Cols. 3 and 4) are the DENIS ones if there is an association, or the ISO corrected to DENIS
observation exists but no source was associated. In the northern fields (without DENIS), the coordinatesaredhesrif they exist, or the

15 um ones for the sources in FB fields, and theuh® corrected to um for the sources detected only at 28 in the FC fields. When no
DENIS association exists, RAJ206(RAISOGAL and DEJ200& DEISOGAL.

¢ Only the seven last digits of the DENIS numbers have been stored, as the three first ones are always 000.

4 A value of 88.88 for a magnitude means that this position was not observed at this wavelength, while a value of 99.99 means that the sc
was not detected at this wavelength.
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Table 12.Examples of entries in the ISOGAL-DENIS Point Source Catalogue from the C32 field.

Col. Name Example 1 Example 2 Example 3
1  Number 0008 0017 0007
2 Name ISOGAL-PJ174118.0-282916 ISOGAL-PJ174122.7-283146 ISOGAL-PJ174117.6-282901
3 RAJ2000 265.3250 265.3446 265.3234
4 DEJ2000 —284880 —285296 —284838
5 RAISOGAL 265.3251 265.3446 265.3230
6 DEISOGAL —284880 —285296 —-284837
7 Glon -0.1158 -0.1419 -0.1129
8 Glat 1.0415 1.0048 1.0449
9 I field FC+00006+00100 FG-00006+00100 FG-00006+00100
10 D-field 0955338 0000000 0955339
11 Imag 16.49 99.99 16.36
12 Icorr 0.96 0.0 0.91
13 xl 367.7 0.0 376.6
14 y.l 153.8 0.0 735.6
15 Jmag 10.87 99.99 10.63
16 Jcorr 0.99 0.0 0.98
17 xJ 369.9 0.0 3711
18 y.J 154.9 0.0 745.1
19 Kmag 8.32 99.99 8.02
20 Kcorr 0.98 0.0 0.99
21 xK 368.1 0.0 370.5
22 yK 151.8 0.0 750.9
23 mag7 7.60 3.47 7.36
24 emag? 0.03 0.01 0.03
25 filt_7 2 2 2
26 pfov7 6 6 6
27 x7 165.76 181.81 164.10
28 y7 71.76 50.07 74.02
29 npix7 2 0 2
30 mesh7 3 3 3
31 edge? 0 0 0
32 qual?7 4 4 4
33 magl5 99.99 1.54 5.84
34 emagl5 0.00 0.03 0.06
35 filt.15 0 3 3
36 pfovl5 0 6 6
37 x15 0.00 181.64 163.77
38 y.15 0.00 49.86 73.49
39 npix15 0 1 2
40 meshl5 0 3 3
41 edgelbs 0 0 0
42 qualls 0 4 4
43 disll 0.00 1.06 1.16
44 assll 0 4 4
45 disID 0.32 0.00 1.25
46 assiD 5 0 5

structures, for which dierent parameters in the extraction proimages processed with the latest version of OLP are now publi-
cess result in slightly dierent coordinates. The third class otally available through the Data Archive on the ISO web’site
spurious sources is essentially composed of spurious remnaHyever, we make available here the OLP7 images together
but may contain a few real sources, which have been accideiith version 1 of the PSC for consistency, because they have
tally discarded by the procedure because of spatial coincidebeen used for the extraction of the sources of this catalogue.
with a putative remnant. Improved ISOGAL images (Miville-Desdries et al. 2000 and

in preparation) will be published with version 2 of the cata-

. logue.
7. ISOCAM corrected images

The ISOCAM images have been initially processed using ver-
sion 7.0 of the &-line processing pipeline (Sect. 3.1). Similar ® http://www.iso.vilspa.esa.es/ida/index.html
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Because of the éierence in orientation between the indishould therefore be accurate4@” (RMS). Finally, ISOGAL
vidual images (aligned along the satellite axis, thus with tle®urces located outside the area surveyed by DENIS niggrsu
equatorial coordinates) and the mosaiced rasters (aligned altsog the lens wheel jitter of ISOCAM, resulting in a maximum
the galactic axes), and offtitrent times of observations, the~10” systematic €fset in the extracted coordinates.
orientation obtained after the OLP7 processing wa&dint Several flags have been implemented to characterise the re-
from one raster to another. We therefore decided to change tibility of the sources, the quality of their photometry and of
orientation if necessary, in order to use the same conventionfla associations between thdfdient bands. An indication of
all rasters, and set the orientation tmlong decreasinyd andb  the reliability of the mid-infrared detection is also given by
along increasing. the meshflag (Col. 30 for 7um and Col. 40 for 15um, see

A more important improvement provided by the construdable 11). A value of 3 indicates a good reliability level, while a
tion of the ISOGAL PSC deals with the astrometry, which haglue of 1 or 2 shows that the extraction was not perfectly con-
been tied to DENIS whenever possible. TliEsets that we ap- firmed, making the real point-like nature of the source doubtful.
plied to the source coordinates in order to associate the 1ISO The global quality of the ISO photometry and reliability
sources with DENIS have also been applied to the rastersogach source is quantified by one quality flag for each band.
indicated in Table 2. For the FC fields with no DENIS obsefFhese two flags are given in Col. 32 fouih and in Col. 42 for
vation, the astrometry of the 1Bn rasters has been tied to thaﬂ_5'um, and range from 1 to 4, the highest value corresponding
of the 7um ones. The corrected images are available throughthe best quality. Thus sources with quality flags equal to 1
the CDS and the IAPserver. or 2 should be considered with caution.

The quality of the association between the two ISO bands is
also characterised by a specific flag, which appears in Col. 44,
together with the separation of the association in Col. 43. When
The first version of the ISOGAL-DENIS Point Sourcdhis flag is equal to 3 or 4, which means that the separation
Catalogue contains a total of 106 000 sources, with ohetween the im coordinates and the }Bn ones is smaller
or two magnitude measurements in the mid-infrared (7 atfthn one pixel, the validity of the association is almost certain,
15 um), and up to three magnitude measurements in the neahile a value of 1 or 2 means that the association has to be
infrared (, J andKs bands of the DENIS survey, see Tables 1¢arefully checked, but it may be a real association for slightly
and 12). The data are presented in two similar tables, corextended sources.
sponding to the “regular” and the “edge” regions of the ob- Finally, the quality of the ISO-DENIS association is quan-
served fields. The latter contains the sources from the edg#ed by a flag given in Col. 46 (and the ISO-DENIS separation
of the ISOCAM rasters, where borddfects can occur, which appears in Col. 45). Here, values of 4 or 5 correspond to secure
can lead to non-association between the two ISO bands.  associations, while a value of 3 means that the association was

The typical RMS photometric uncertainty is anotstraightforward, but it still has a good probability to be real.
most ~0.1 mag for the DENIS bands, and better thawhen this flag is equal to 1 or 2, the reality of the association
0.15 mag for the ISO bands in most cases, but it can reduhs to be checked carefully, using for instance colour compati-
0.3 mag for the faintest sources in the densest fields. For thikity criteria.
most numerous fields observed with broad filters, the limiting
magnitudes of the published catalogues range between 8.8
and 10.1 at 7um (with a median value equal to 9.46 mag, o®. Conclusion

F, ~ 15 mJy), and between 7.7 and 8.8 at A (median \,u, e first public version of the ISOGAL-DENIS Point

8.16 mag,F, ~ 11 rT”V)’ depending on the source denSIt)éource Catalogue, we provide the astronomical community
For the most dficult fields observed with narrow filters, these .

limits range between 8.2 and 9.6 mag aim and between 7.0 Yé‘é?e?jc;tgl(;%ﬁ (i%ntr?]lr;;]ntghzb;gjgﬁfélr;féi:reed;o tL:]rgeGSéE,;
and 8.2 mag at 1%xm. These limits are conservative and thi H -
t

8. Summary

. : : . he bulk of them are associated with near-infrared data from
fainter sources have been rejected in the present version of

psd hee DENIS survey. We also provide nearly 400 mid-infrared
The current astrometric accuracy of the DENIS data us

gHages, with an astrometric accuracy~df’ for most of them.

is better than 0/5 (RMS). The final coordinates (as they apbf trf\eJ ! Itshg g?jﬁl\ge:gcrgg;ﬁed iuselﬂgedi[g dF;tri(;iL;IC;S ch?;ﬁ:rsﬁ)rj !
pear in Cols. 3 and 4 of the catalogue — see Table 11 —n b gpip ' pectlic p

. : , . _cedures enabled us to greatly reduce the number of artifacts and
equatorial J2000 system, in Cols. 7 and 8 in the galactic sys-

tem, and in the name of the source, Col. 2) of all ISOGA 0 reduce the photometric uncertainty to typically 0.15 mag,

sources with a DENIS counterpart are the DENIS ones, a%%ithe COSt. of limiting the published catalogug n thg Qensest
served fields to levels well above the sensitivity limit of a

should also be accurate to 0.9 he astrometry of the ISOGAL ]? wmJ
sources with no DENIS association, but within the fields ob: Y-

served by DENIS, is also tied to the DENIS coordinates, and A second version of the _catalogue |s_a|ready underdevelop-
ment, based on a systematic reprocessing of the raw data using

6 http://www-isogal.iap.fr/Fields/index_tdt.html the most up-to-date specialised procedures (Miville-Desel”
7 The complete catalogues, including the faint sources reject€f00 and in preparation). This second version will also con-
may be obtained by requesting the ISOGAL éMpnt@iap. fr tain systematic cross-associations with the near-infrared data
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Table 13.Format of spurious sources Table (version 1).

Col. Name Format  Units [range] Description
1 Number a4 identification number in the ION
2 RAJ2000 f8.4 deg [0-360] ISOGAL RA (J2000)
3 DEJ2000 f8.4 deg{90—+90] ISOGAL Dec (J2000)
4 Mag 5.2 mag ISOGAL magnitude
5 ION a8 ISO observation number
6 X 6.2 pixel x-position on ISOGAL final image
7 y 6.2 pixel y-position on ISOGAL final image
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