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ABSTRACT

Context. A considerable fraction of the-ray sources discovered with the Energetic Gamma-Ray Erpat Telescope (EGRET)
remain unidentified. The EGRET sources that have been pgyopentified are either pulsars or variable sources at battorand
gamma-ray wavelengths. Most of the variable sources asegtadio blazars. However, some low galactic-latitude EGRources,
with highly variabley-ray emission, lack any evident counterpart accordingeéa#dio data available until now.

Aims. The primary goal of this paper is to identify and charactetise potential radio counterparts of four highly variapleay
sources in the galactic plane through mapping the radi@snodings of the EGRET confidence contours and determinimgahiable
radio sources in the field whenever possible.

Methods. We have carried out a radio exploration of the fields of theaedd EGRET sources using the Giant Metrewave Radio
Telescope (GMRT) interferometer at 21 cm wavelength, witinjings being separated by months.

Results. We detected a total of 151 radio sources. Among them, weiftehts few radio sources whose flux density has apparently
changed on timescales of months. Despite the limitatiormiofearch, their possible variability makes these objdtp-priority
target for multiwavelength studies of the potential cotpeets of highly variable, unidentified gamma-ray sources.
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1. Introduction jets (e.g. microquasars and microblazars) being behine sm

, the EGRET unidentified sources. For instance, the high-iXass
The high-energy sky revealed by the present and past geneggr pinaries LS 5039 and LS+61 303 have been reported as
tions of y-ray telescopes and satellites is populated by a larggaly counterparts to 3EG J1824514 and 3EG J0245103,
number of unidentified sources. For instance, the Third EGR’-T:espectively (Knffen et al. 1997, Paredes et al. 2000). Such an
catalogue (Hartman et al. 1999) contains 271 entries a“d&’_‘e%lssociation has been strongly supported by the detec-
two thirds of these/-ray sources presently remain unidentifiedjon, at Tev energies, of LS 5039 by the High Energy
At low galactic latitudes bl <10°), 40 of them do not show gterepscopic System (H.E.S.5.. Aharonian et al. 2005) &nd o
any positional coincidence (within the 95% EGRET contouf,s |+61 303 by the Major Atmospheric Gamma Imaging
i.e., asize of about 0.52Jwith possibley-ray objects knownin cherenkov telescope (MAGIC, Albert et al. 2006). In additio
our Galaxy ((Romero et al. 1999; Torres et al. 2001a). Sinie itiheoretical models have been developed that consistertly e
most unlikely that all these sources are extragalactig,sheuld plain the high-energy gamma-ray emission in terms of ei-
belong to one or more populations of galagticay sources yet ther external and synchrotron self-Compton processesén th
to be discovered. In particular, both observational andrte  jets [Kaufman-Bernado et al. 2002, Bosch-Ramon et al. 005
cal arguments point to the idea of galactic sources of WSt o hadronic interactions with wind material (Romero et 802
Orellana et al. 2007). Alternatively, both theroretical riwo
Send gprint requests toJ.M. Paredes (Dubus 2006) and observational data (Dhawan et al.[200@& hav
* Member of CONICET been used to claim that this emission may also come from a
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pulsar wind scenario in cases such as k81 303. The jet or formed through repeated scans of the nearby phase calibrato
pulsar scenario remains at present a matter of interesébgtd J1733-130, J1822096, and J1913201. The first two fields
(Romero et al. 2007). used both interleaved scans of J17330. Correction of the
Here we will focus our attention on highly variable unidentiGMRT flux densities for the increase in the sky temperature in
fied EGRET sources, defining the sample as those presentirthadirection of the pointings was also taken into accouhe T
variability index| > 2.5 as given by Torres et al. (2001a), whictGMRT data was processed using standard procedures within th
by being a relative comparison places them more thaalay Astrophysical Image Processing System (AIPS) softwar&-pac
from statistical variability of pulsars. Other variabjlindices age of NRAO. Self-calibration was possible in most of thenpoi
have been introduced (see e.g.,dhadex of Nolan et al. 2003). ings with some exceptions when no suitable bright sources we
Although statistically correlated (Torres et al. 2001le spe- available in the field. The mosaicing of the pointings forleac
cific classification of a given source can vary in each scheme, field was carried out using the FLATN task of AIPS, which
using thel or¢indices. For the four sources herein analysed, tlecludes weighting according to the primary beam respohse a
é-index is also compatible with they being gamma-ray vagabl each pixel position.
Variability is naturally expected in a microquagaicroblazar
scenario due to several causes such as jet precessionnrirotio
an eccentric orbit, and accretion rate changes due torstéfid 3. Results
inhomogeneites, although such behaviour does not exchade t N . .
we are dealing with active galactic nuclei (AGNs), which aré/e show in Fig[lL an example of one of the obtained radio
also known to be variable sourcesjefays. Models also predict MaPs, which corresponds to a GMRT mosaic of the source
that these variations should be reflected not only-rays but SEG J17351500. It was computed using uniform weight. We
also in the jet non-thermal radio emission. inspected each of the error boxe_s of the fo_ur EGRET sources
To determine the possible counterpart of selected EGREPServed and searched for all radio sources in the field.Wass
sources, we undertook two campaigns withietient radio inter- chieved through a combined use of visual inspection fasého
ferometers to search for variable radio counterparts ofrgpa  0PViOUS cases and automated source extraction proceducss,
of variable unidentified EGRET sources. In the 2004 campaig@f theSearch and DestroySAD) task contained in the AIPS
we used the Westerbork Synthesis Radio Telescope (WSRRFkage. Only objects with peak flux densities higher than 4-
for multiepoch radio observations of three of the most \meia UMEeS the root mean square (rms) noise were retained. For eac
EGRET sources at low galactic latitudes, to determine tat s "adio source detc?cted, we measured its p&§RY) and the to-
eral radio variables were present in their location errorwith ~ tal flux density 6,"*9), position and angular size by means of
their flux density changing in more than a 30% amplitude o elliptical Gaussian fit. This procedure was carried opase
timescales of months_(Paredes et al. 2005). In the 2005 caiaely for the February 23 (first epoch) data, the April 1@ (sl
paign, we conducted observations with the GMRT of the remai@poch) data, and for the combined maps from both epochs. At
ing four EGRET sources. This paper is devoted to presentingthe end of this process, all source detections were finaliged
account of these results. manually to ensure their reality. Artifacts near brightis@s that
could be considered low-significance detections by SAD were

. removed and the fitting of close double radio sources was also
2. GMRT observations checked individually.

The observed fields, each about one square degree, were
those corresponding to EGRET sources 3EG J318B0, 3 Catalogue
3EG J17461001, 3EG J181:01032 and 3EG J1904.124.

The radio observations were carried out with the GMRT dased on the combined maps from the two observing epochs,
the National Centre for Radio Astrophysics (NCRA) in Khodade detected a total of 151 radio sources above a flux density of
(India), during February 23 and April 19, 2005. The observa-1.5 mJy. Typical rms noises achieved in each pointing aredn t
tions were made at the 1.4 GHz frequency (21 cm wavelengthXlriLl-0.4 mJy range depending on particular observing cimmdit
spectral-line mode with 128 channels covering a 32 MHz banaird bright sources limiting the dynamical range. The stesihg
width, with two polarizations and two sidebands. The fullag source detected is GMRT J173814160301, with an average
synthesised beam of the GMRT interferometer was about 2-geak flux density of 460.8 mJy beafn
with the field-of-view limited by a 24full width half maximum In Table4, available in electronic form in the online madéri
(FWHM) primary beam. To cover the larger (1°) y-ray error of this paper, we list all the radio sources detected. Fraist
boxes with a sensitivity as uniform as possible, each EGREJ 8th columns, this table contains the GMRT name for each en-
source field was covered with a hexagonal pattern of 7 poirity, the J2000.0 coordinates, the peak flux density, thgmated
ings. In this mosaicing approach, one pointing was centred flux density and the apparent angular size. The correspgndin
the nominal EGRET position and the other siffset by one values were determined by fitting elliptical Gaussians gisire
primary beam FWHM with position-angle increments of @ AIPS task JMFIT. Uncertainties quoted in 4th and 5th columns
galactic coordinates. Their right ascension and decbinasire are based on the formal errors of the fit and allow the reitgbil
listed in Table[ll. We devoted an integration time of about 2ff the detection to be judged. However, they do not include th
minutes to each pointing. In this way, we were always able tmntribution of primary beam corrections as a function of an
map the whole solid angle of the EGRET 68% confidence cogular distance to the phase centre (9th column). An estimate
tours and usually most of the 95%, too. This technique was alsf the combined error is given in the 10th and 11th columns
applied when using the Very Large Array (VLA) and the WSRTor both the peak and integrated flux density, respectivighg
to map the fields of 3EG J1928733, 3EG J20364441 and final 12th column contains a radio variability index expregs
3EG J18121316 (Paredes et al. 2005). the flux density dference between the two observing epochs

The calibration of amplitude and bandpass was achievedibyterms of this sort of combined noise estimator (see belwv a
observing 3C 286 and 3C 48, whereas phase calibration was ggpendix A for details.) This information has been omittedd
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Table 1. Right ascension and declination (J2000.0) for the pointemgres of GMRT mosaics of the EGRET sources observed in

this work.
Pointing 3EG J17351500 3EG J17461001 3EG J18101032 3EG J19041124

Id. (hms,>” ") (hms,°” ") (hms,°” ") (hms,°” ")

0 17 3552.80-1500 00.0 17 4600.00100148.0 181004.80103224.0 190450.40112512.0
1 1736 42.41-143912.6 17 4648.69094100.7 181053.57101136.7 190539.311104 24.7
2 17 37 32.19-145958.7 17 47 37.49100147.1 181142.45103223.1 1906 28.34112511.0
3 17 36 42.57152046.7 17 4648.80102234.9 181053.68105310.8 1905 39.4311 4558.8
4 17 3503.03-152046.7 174511.20102234.9 180915.92105310.8 1904 01.37114558.8
5 1734 13.41+145958.7 17 4422.53100147.1 180827.15103223.1 190312.46112511.0
6 173503.19-143912.6 174511.33094100.7 180916.03101136.7 1904 01.49110424.7

3.2. Search for variable radio sources

Based on previous radio work, such as the the GT galac-
tic plane patrol|[(Gregory & Taylor 1986) or the FIRST survey
(de Vries et al. 2004), one could expect that 1% to 5% of the
sources we detected could be intrinsically variable. Thosile/
translate into one or two peculiar variable objects expkate
this work.

The search for variables in the GMRT data was first carried
out systematically by plotting the flux densities of sourdes
tected at two dterent epochs (February and April), one versus
the other. Of course, two epochs of observation are nitfnt
to clearly establish an object’s variability unless the &mge
of variation is rather high. However, this is the kind of dlije
that we are looking for in this work as radio counterpartghia
context, a threshold of variability amplitude 880%, which is a
substantial fraction of the total flux, appeared reasorfableur
purposes.

One example of a variability plot is illustrated in Fig. 2 hret
case of 3EG J17351.500 based on our two epoch GMRT obser-
vation separated by a few months. Here, two radio sourcé®in t
field stand out as apparent radio variables. In the four EGRET
fields observed, a total of 11 candidate variables werealhiti
selected in this way. However, as quoted above, the abdblute
densities of our sources could be additionatfated by uncer-

Fig.1. The 1.4 GHz image of the error box of the unidentifieffinties in the primary beam correction applied to them. fiée
EGRET source 3EG J173%500 obtained with the GMRT us- &ccuracy of pointing and tracking of GMRT antennas is about 2
ing a mosaicing technique. This image has been restorecawitfp 3 @rcmin, which at L-band corresponds to about 10% of the

45" circular beam for easier display purposes. Shown contotr/HM. This leads to poor primary beam correction resultmg i

correspond te-5, 5, 8, 10, 15, 20, 30, 40, 50 and 100 times o gignificant uncertainties in the absolute flux densitiesoofrses

mJy beam!. The noisy appearance toward the edges is due39ay from the pointing centre (see Appendix A). In view ofthi

strong primary beam correction. The 50%, 68%, 95%, and 9g¥PPlem. we instead define a radio variability index meawpri
confidence contours for the location of the EGRET source significance of this dierence between a source’s individual

e : peak
also shown. Forty-three radio sources are clearly deténtiis P2k flux densities from its average vafbig*“as
field, but only two of them show any evidence of variability. — —
gPeakl _ GPeak]? [ gPeak2 _ GPeak]?
Var. Index= [ Y - ] +{ - - ] , (1)
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where the combined JMFHprimary beam correction error is
few cases where an unreliable result is suspected. Thisi#lys computed as
connected with some extended or faint sources and occésiona
Gaussian fitting problems.

The GMRT positions are usually accurate to better thde™ = (0) = \/[rmsJMFIT]Z +
one arc-second, which is suitable for identifying opticabr
infrared counterparts in follow-up observations even ila+e for each of the two observing epochs<1, 2). Here, the second
tively crowded fields. A preliminary search has been coretiictterm represents the error when dividing by the primary beam
in some cases by inspecting the plates from the Digitized SkgsponseP,(6) at the source location (EQ._A.3). If a source has
Survey (DSS/ Lasker etal. 1990) and the 2 Micron All Sk variability index above say 3, we consider it as a candidate
Survey (2MASS|, Skrutskie et al. 2006) as discussed below. variable radio source.

. APy TP
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Peak Flux Density February 2005 (mJy) the plot region considered to correspond to unresolvedradi

sources according to an approach similar to the one in Bdndi e

_Fig. 2. _Flux density in February _2005 versus flux (_jensit l. (2007). Objects located above the upper envelope lipeap
in April 2005 for all compact radio sources in the field oty pe resolved by our GMRT observations.

3EG J17351500 detected with the GMRT at 21 cm. Error bars

shown are+3 times the JMFIT rms. The dashed lines repre-

sent a variability amplitude a£30% above which an object is SF°% Following Bondi et al. (2007), we roughly estimated the

considered a likely radio counterpart of the unidentified-va lower envelope of the data shown in Hig. 3 by fitting the ecurati

able EGRET source. Two radio sources in this field are foungheg, peak  ..—(o/sPe

to satisfy such criterion but their large angular distamoenfthe S, S, = A ®3)

phase centre makes their variability suspicious due tortioe \yherea = 0.75 andb = —0.25. This curve was later mirrored

primary beam correction. above with respect to tH8}"*YSPeak= 1 line. Data points in be-
tween the lower and upper mirrored envelopes are believed to
correspond to point-like sources and to their dispersios tdu
statistical errors. In contrast, points lying above thearmmve-

) , lope are considered as resolved sources. They represent abo
Only two radio sources in our catalogue turned out to hay&o, out of the total detected sources, although this valust mu
a reliable variability index approachlng/3 or higher, as&Wn pe taken as an upper limit because some of them are grouped as
a typical GMRT pointing error oAg = 2. The observed pa- 4ouple sources. Double or triple morphologies are oftemdou

rameters of these candidate variables are separatelyl liste 3m0ng them and none exhibited structural changes between th
Table[2, bearing in mind that variability still needs to be€o 1,0 epochs of observation.

firmed. Notation here is similar to Tabé 4. The variability i

dices for the rest of the GMRT radio sources are consistent

with being non-variable. Of course, the possible detectibn 4. Discussion: individual EGRET fields

variability does not ensure an immediate connection with t

corresponding EGRET source. Indeed, many extragalactic ?lal' 3EG J1735-1500

dio sources, such as quasars and other AGNs, are known toThé is the most variable EGRET source in our sample 8.86,

variable in the radio. Despite the limitations of our vaii@p [Torres etal. 2001a, see, however, Nolan ef al. 2003). Iritide

analysis, the candidate variables reported here do rapirgsed EGRET error box, Mattox et al. (2001) reported the presefice o

targets for follow-up observations that could ultimatedweal PMN J1738-1502, a source from the Parkes-MIT-NRAO survey

clues leading to the final identification of the EGRET sourc¢PMN,[Griffith et al. 1994), as a potential radio counterpart with

especially if their position is confirmed with a better pgéon a low a priori probability that this object is gray blazar. In

by futurey-ray telescopes such as the Gamma-ray Large Araa analysis carried out later by Sowards-Emmerd et al. (2004

Space Telescope (GLAST). they classify this radio source as a high-confidence bl@AdN

J1738-1502 appears to be coincident with our variable source

. ) GMRT J173811.6150301 in Tabl€l2, with the observed vari-

3.3. Resolved and multiple radio sources ability in agreement with the proposed blazar nature. Caghbi

. al. (2003) confirmed as well the presence of PMN J1713R®)2

We also looked for sources with a resolved structure. Fon éags 5 flat.spectrum compact radio source, with a flux density of

detection we compared the pegkea with the integrated flux 330 mJy at 1.4 GHz. In addition, by using the NRAO VLA Sky

density S," to differentiate among resolved and unresolvegurvey (NVSSE Condon et al. 1998) they found a total of 23 ra-

sources. The maps from the two epochs combined were usgsl sources with flux density greater than 10 mJy at 1.4 GHz

for this purpose. We plotted in Figl 3 the raﬁ{ﬁ"eg/sfeakversus within the inner 95% confidence contour of 3EG J1#3500.
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Table2. Candidate variable radio sources detected with the GMRilértee error box of one of our selectgday variable EGRET

sources.
Source GMRT Id. @320000 5120000 0 gPheakl  ppPeakl gPealk  ErPeak vy,
3EGJ (hms) ) ") (mJyb) (mJyb) (mJyb) mJyb  Index
1904-1124 J1906017112510 1906 01.781(0.009) -11 2510.10(0.20) 6.5 5403 0.8 9.1+ 0.6 1.5 3
J190617.4112850 19 06 17.428(0.003) —-11 28 50.11(0.04) 4.5 16£0.3 1.5 26.1+ 0.5 2.4 4
Table 3. The triple radio source within the error box of 3EG J173500.
Component Q320000 53200(1) Sfeak S!,m'ag
(hms) €’ (mJy beam?) (mJy)
West lob&) 17 34 11.126(0.002) —15 03 42.65(0.03) 21904 27.1+ 0.7
Core 17 34 12.899(0.003) —15 03 28.55(0.05)  12.50.4  11.8+ 0.6
East lobe 17 34 14.720(0.020) —15 03 09.00(0.20) 6.6 0.4 34.0+£ 2.0

-1502 45

(*) This lobe is decomposed into two source components ine[4b

0300 —

15—

30— .

0400 —

DECLINATION (J2000)
(=4

173416

density, one would expect a source at merely 4-5 sigma level
and; therefore, its non detection does not come as a surprise
On the other hand, removing the shortest GMRT baselines to
enhance compact sources makes the radiogalaxy extended lob
fully resolved in our GMRT maps.

Our observations have revealed a total of 43 sources in this
field, all listed in Tabld¥. Four of them have been resolved
by the GMRT interferometer presenting either a double struc
ture (GMRT J173345:7151643, GMRT J173421-252222,
and GMRT J173704:3153301) or even a triple structure
(GMRT J173412.8150328). We show in Fi@] 4 the contour map
of this last interesting triple object, obtained after camirg the
February and April runs. The position of the components and
their peak and integrated flux densities are given in Tableha.
morphology of this source thus appears clearly reminisoént
a Fanar@-Riley type Il radio galaxy, with a core and two lobe
components. One of the lobes has a clear and bright hot dpet. T
three components are well-aligned in the northeast-saeghai-
rection, with the outer components separated from the goamb
angular distance of about 30

No reliable radio variables have been detected in this field.
Bosch-Ramon et al. (2006a) applied a microquasar modekto ex

Fig. 4. Triple radio source in the field of the unidentified EGREPlain the high-energy-ray emission of 3EG J1738.500 con-
source 3EG J17381500 obtained after combining the Februargistent with the observations at lower energies (from réidio
and April runs with the GMRT. The contours shown a®, 3, quencies to soff-rays) within the EGRET error box. Although
5,9, 15, 25, 40, 60, 100 and 150 times the rms noise of 0.4®@ir theoretical model suggests that a microquasar migkté
mJy beam!. The corresponding synthesised beam is shown ggunterpart of this pa}rtlcular source, other alternatis@snot
the bottom left corner, and it corresponds t@#8x2791, with a be ruled out as possible counterparts (¢.g., Punsly et@g,20
position angle of-36°8.

In the Combi et al.

(2003) exploration of

Bosch-Ramon et al. 2006b).

4.2. 3EG J1746-1001

the

3EG J17351500 error box, they also reported the presend¥e have detected 36 sources within the error box of this EGRET
a new radio galaxy (a double-sided source of FaffidRdey source. Two of them were reported by Mattox et al. (2001) as po
type 1) inside the 95% EGRET confidence contour. Theential radio counterparts of 3EG J174801 with a low a pri-
radio galaxy's central core has an estimated position ©fi probability. These sources are PMN J174811 and PMN

@y20000=17h37m12.980.3s,020000=—15"11'0.20” + 15", but

J17470959 with a flux density at 5 GHz of 85 and 61 mJy,

nothing is detected here in our GMRT maps. Actually, thikespectively. We have also detected these sources at 1.4 GHz
is not totally unexpected since this position lies very elosshowing a double structure.

to mosaic-pointing edges where the primary beam correction For the first one PMN J17441011, we have resolved an
increases the noise significantly. Based on the NVSS peak felongated northeast-southwest structure with two strang-c
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ponents. GMRT J174443:-201001 is the northern componenta peak flux density of 115+0.7 mJy beam' and an inte-
with a peak flux density of 46:0.7 mJy beamt and an inte- grated flux density of 16761.3 mJy. The fainter component is
grated flux density of 7761.4 mJy. GMRT J174441-901040 GMRT J190644.8111416 with a peak and an integrated flux
is the southern component, which appears with a peak flux deiensity of 33.60.7 mJy beamt and 49.31.3 mJy, respec-
sity of 106.3:0.7 mJy beam' and an integrated flux densitytively. In this source, the northern component could havera n
of 120.3:1.1 mJy. For the second one PMN J178859, our thermal nature, whereas it is not as clear for the southam co
GMRT map shows a double source elongated in the east-wpshent. In the error box of 3EG J190#124, we also detected
direction. The east component, GMRT J17472085917, has four other extended sources, namely GMRT J190339194 756,
a peak flux density of 129:0.4 mJy beam' and an integrated GMRT J190341.2112310, GMRT J190430-215241 and
flux density of 134.80.6 mJy. The peak and the integrated fluGMRT J190523.6110250.
density of the western component, GMRT J17472025911, In the field of 3EG J19041124, we found two sources that
amountto 12.20.4 mJy beamt and 13.3:0.6 mJy, respectively. are candidate radio variables. Their expected flux densitgu
We also found other five sources in this field showing exainty due to primary beam correction is at thé 0% level. Both
tended or double structures, namely GMRT J174457(8206, of them have a compact appearance.
GMRT J174501.4093849, GMRT J174556-100613,
GMRT J174616.5102358, and GMRT J174624-095208. .
Information about their peak and integrated flux densitieé; Conclusions

apparent size, and position angle of their components can\ge have reported the radio results of source detection and of
found in Tablé #. the search for variables positionally consistent with tighly

No reliable variables were found in the field ofvariable, unidentified EGRET sources, at the 21 cm wavelgngt
3EG J17461001. An interesting object is, however, GMRTand using a mosaicing technique with GMRT. The targets stud-
J174535.5101439, which has a barely resolved cewae- ied in this work include 3EG J1733500, 3EG J17461001,
sided jet morphology. No obvious counterpart is present 3EG J18161032 and 3EG J19641.124. Our main findings can
optical, infrared, or X-ray according to the inspected sys/ be summarised as follows,

1. The number of confident detections within the error box of
4.3. 3EG J1810-1032 each EGRET source quoted above was 43, 36, 38, and 34

We detected 38 sources within the error box of this EGRET ©PIECtS, respectively. Our limiting flux density is not wotii
source. For thisy-ray source, three fierent potential radio ~ 2cross all pointings but typically amounts+dl.5 mJy. The

: L e mapped field of view always covered the full solid angle of
Kﬂoaljt?éirz?r;? \z\gtgloIlgva?]egréogoﬁ:ggzb\;\llg)r/ewpel\rﬂeNpgoj pmosef by the 68% EGRET confidence contours and usually most of

. . the 95% as well.
PMN J1816-1054, and PMN J18121102 with a flux density .
at 5 GHz from single-dish surveys of 48, 49, and 103 mJy, réé: (?Ut |Of thcf 151 sources_detec.tebqllln to;a;]l, O?be? few of them
spectively. We have not clearly detected any of them andshis ~ diSPlayed apparent radio variability with reliable amyptie

likely due to lack of sensitivity to very extended objectsrmo ~ ON @ two-month time baseline in two of the EGRET fields.
easily detected in single dish surveys. Although a variability search was the original motivatian f

Among the 38 sources detected, there are five of them this work, we have been severely limited by instrumental

- . roblems in this task, and not all the detected sources could
that have been resolved with the GMRT showing a dou- b : . o ;
ble or marginally resolved double structure. These sources be suitably explored in their time behaviour. Nevertheless

are GMRT J1808094104031, GMRT J180834-303024. we have undertaken a programme for future follow-up ob-

servation of the proposed candidate variables, aimed in par
GMRT J180943.4104055, GMRT J181017-7102907, and ; o~ ) ;
GMRT J181030.9101839. ticular at finding their near-infrared and X-ray countetpar

. : X S Although we anticipate here that most will turn out to be un-
No reliable radio variables were found in this field. related background sources, strong attention should lea giv
to any of them found to be positionally coincident with the
4.4. 3EG J1904—1124 y-ray emission detected by future space observatories such
as GLAST with improved source localization
We detected 34 sources within the error box of this EGRES. As a byproduct of this work, we have identified 16 double ra-
source. Two dierent potential radio counterparts, with a low a  dio sources, 4 marginally resolved double sources, and one

priori probability, were proposed by Mattox et al. (2001heEe interesting triple radio source positionally consisterithw
sources were PMN J1964153 and PMN J19061114 with a 3EG J17351500. Its morphology is remarkably reminis-
flux density at 5 GHz of 197 and 126 mJy, respectively. cent of a Fanar®-Riley type Il radio galaxy. However, the

The first of them has been classified as a plausible blazar absence of an optigalear infrared counterpart for the cen-
by Sowards-Emmerd et al. (2004). We also detected this spurc tral core at present precludes assessing its true nature and
with a peak flux density of 286s2.4 mJy beam and an connection with the EGRET emission.
integrated flux density of 264£2.0 mJy. These peak and
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Af. We assume here that this value is comparable to the typi-
cal GMRT pointingtracking dfset. Therefore, the correspond-
ing uncertainty in the primary beam response will propaggte
incrementing EJ.A]l as

10

T
®
o
=
o
@
—
[}

APp(6) = 2X(A + 2B + 3CxX* + 4DXP)AX, (A.2)

whereAx = vAd, since we assume that the frequency is known
exactly. Hereafter, we adopt= 1.4 GHz as the corresponding
value for the L-band wavelength of 21 cm.

To quantify the problem, the top panel in Hig. A.1 shows the
error in primary beam responaé;,(6) computed using Ef._Al.2
as a function of) for different dfset values. The bottom panel
illustrates the corresponding fractional error,

AS, APy
s, P’

Error in Pb

(A.3)

when dividing a measured flux densBy, or a map pixel value,

by the primary beam response. From these plots we see that pri
mary beam corrected flux densities may lfieeted by an addi-
tional uncertainty as large a4.0% for objects beyond 6 from

the phase centre.

Fractional error ier correction

0 5 10 15
Distance from phase center (arc-minute)

Fig.A.1. Top. Uncertainty in the GMRT primary beam re-
sponse at the 21 cm wavelength foffdient values of the point-
ing/tracking dfset as a function of the distance from the phase
centre. The shape of the primary beam is also plotted as #gploin
line and the vertical dashed line indicates its FWHBbttom.
Fractional error introduced when the synthesised map idetiv

by the sky position dependent primary beam response shown in
the top panel.

Appendix A: Uncertainty in absolute flux density
due to pointing/tracking offsets

The properties of the GMRT antennae are such that point-
ing/tracking dfsets of a few arc-minutes are not uncommon.
Consequently, the true primary beam pattern can experi@nce
shift in this order instead of being centred exactly at the as
sumed phase centre. Thiffext is negligible at most of the typ-
ical GMRT long wavelengths, but not completely at the shairte
one of 21 cm used here where it can reach about 10% of the
primary beam FWHM.

How does this translate into primary beam correction? The
anntena primary beam respordgd) as a function of the dis-
tanced from the phase centre can be computed using polynomic
codficients from the GMRT User’'s Manual. In general, it can be
expressed as

Po(6) = 1+ A + BX' + CX + DX, (A1)

where A = -227961x 1073 B = 214611x 107, C =
-9.7929x 1071, D = 1.80153x 10713, andx = 6 is the prod-
uct of the observing frequency in GHz times the angular dis-
tance in arc-minutes. Any pixel in a synthesised radio mdp wi
have its distance to the phase centre known within an uniogrta
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Table 4. List of GMRT sources detected

GMRT Identification 320000 6320000 SPeak Seg a b P.A. 9  EnPeak  Eryinteg Var.
(hms) ¢’ (mJyb) (mJy) () () ©) () (mJyb)  (mJy) Index
J173336.£150727 17 33 36.180(0.020) —15 07 27.40(0.20) 7.1(0.7) 6.4(0.9) 6.38 3.06 444 11.7 32 .9 0.9
J173345.2151643 17 3345.793(0.003) -151643.41(0.08)  44.0(0.9) 51.0(2.0) 10.07 345 236 180 141 1323 0.2
J173346.3151621 17 3346.332(0.004) -151627.90(0.10)  32.1(0.9)  35.0(20) 9.14 346 259 177 674 813 0.1
J173349.7150501 17 33 49.710(0.030) —15 05 01.90(0.40) 3.8(0.5) 11.02.0) 7.18 6.41 1657 7.6 09 28 0.8
J173411.4150337) 17 34 11.110(0.020) 15 03 37.80(0.20) 6.5(0.4)  45.0(3.0) 11.77 674 574 3.7 0.6 4.4 1.8
J173411.4150344D 17 3411.126(0.002) -150342.65(0.03)  21.9(0.4)  27.1(0.7) 424 339 1604 38 6 1. 21 -
J173412.8150328D 17 34 12.899(0.003) -15 03 28.55(0.05) 12.5(0.4) 11.8(06) 3.46 311 1433 35 9 0. 10 0.9
J173414.2150309D 17 34 14.720(0.020) 15 03 09.00(0.20) 6.6(0.4)  34.02.0) 1005 563 454 3.2 06 2.8 1.3
J173421.2152224 17 34 21.260(0.002) -152222.88(0.03)  38.8(0.6)  32.8(0.7) 530 3.60 49.7 102 312 104 1.0
J173421.3152209 17 34 21.303(0.005) -15 22 09.56(0.06) 17.0(0.6) 13.6(0.7) 525 344 505 102 4 5 43 1.1
J173427.6144441 17 34 27.030(0.030) —14 44 41.40(0.30) 2.0(0.3) 2.6(0.5) 775 531 1095 10.3 0.7 1.0 15
J173438.3145723 17 34 38.338(0.007) —14 57 23.84(0.09) 8.7(0.5) 10.4(00.8) 431 404 934 6.6 14 71 02
J173439.8145028 17 34 39.880(0.020) —14 50 28.90(0.30) 3.6(0.3) 3.3(0.4) 6.72 4.66 16.4 114 15 41 1.0
J173459.2142327 17 3459.226(0.008) —14 23 27.70(0.20) 6.0(0.3) 8.0(0.5) 791 589 6.2 15.8 73 7 9. 09
J173501.7143643 17 35 01.778(0.009) —14 36 43.60(0.20) 2.1(0.2) 1.9(0.3) 5.14 359 1558 25 02 30 17
J173503.5152026 17 35 03.556(0.003) —15 20 26.73(0.05) 12.7(0.3) 19.1(0.7) 510 3.70 171 04 03 07 1.7
J173504.3142037 17 35 04.347(0.002) —142037.39(0.04)  28.9(0.4)  28.3(0.5) 7.68 516 1785 186 449 925 0.1
J173508.7150708 17 35 08.724(0.002) —150708.13(0.01)  105.6(0.5) 106.7(0.7)  8.46 4.72 748 12.8 59.5 60.2 0.4
J173520.6144739 17 3520.673(0.002) —14 47 39.69(0.03)  20.1(0.3) 18.4(0.4) 635 362 1565 94 4 5 50 0.6
J173534.9152740 17 35 34.921(0.007) —15 27 40.75(0.07) 18.6(0.5) 36.0(2.0) 889 491 1168 103 .1 6 11.9 0.8
J173536.8142543 17 35 36.860(0.020) —14 25 43.60(0.20) 6.0(0.4) 8.0(0.6) 877 625 315 158 73 79 08
J173542.6143022 17 35 42.008(0.009) —14 30 22.70(0.20) 6.6(0.3) 7.3(0.5) 6.99 585 810 129 38 2 4 09
J173543.9150428 17 35 43.920(0.010) —15 04 28.60(0.09) 6.4(0.4) 7.1(0.6) 7.18 409 1034 5.0 08 90 13
J173554.6150130 17 35 54.620(0.020) —15 01 30.50(0.10) 4.4(0.3) 4.3(0.5) 6.26 356 1040 1.6 03 50 01
J173559.4143458 17 3559.420(0.050) —14 34 58.80(0.50) 3.1(0.5) 50(2.00 1089 561 57.8 11.2 13 28 0.2
J173607.7144141 17 36 07.730(0.020) —14 41 41.00(0.30) 4.2(0.5) 2.9(0.6) 573 377 310 87 1.1 9 0. 00
J173616.6150431 17 36 16.675(0.007) —15 04 31.36(0.06) 10.0(0.4) 10.1(06) 7.13 371 1139 73 8 1. 18 0.5
J173623.7152405 17 36 23.770(0.040) —15 24 05.00(0.60) 2.3(0.4) 4.0(2.0) 720 652 478 56 05 1 2 08
J173632.5144714 17 36 32.500(0.050) —14 47 14.70(0.60) 1.7(0.4) 2.5(0.8) 780 504 464 8.4 05 0 1. 08
J173638.8152132 17 36 38.800(0.020) —15 21 32.70(0.20) 4.2(0.4) 4.6(0.7) 6.06 3.44 1429 1.2 04 70 14
J173640.5144401 17 36 40.510(0.080) —14 44 01.00(1.00) 0.8(0.4) 1.6(0.8) 8.18 513 476 48 04 8 0. 07
J173645.6151019 17 36 45.694(0.004) —151019.09(0.06)  21.6(0.6) 19.5(0.8) 652 402 1521 105 .3 7 6.6 0.1
J173651.6144550 17 36 51.066(0.008) —14 45 50.10(0.20) 5.6(0.4) 5.6(0.6) 6.23 3.89 168.6 6.9 10 11 18
J173651.2145904 17 36 51.220(0.050) —14 59 04.30(0.40) 4.0(0.9) 5.0(2.0) 762 324 856 9.9 15 5 2. 13
J173700.7145600 17 37 00.710(0.020) —14 56 00.70(0.20) 11.4(0.8) 13.020) 568 345 1080 86 7 2. 35 1.4
J173703.3144245 17 37 03.330(0.070) —14 42 45.00(0.70) 1.4(0.4) 3.0(1.0) 9.73 589 682 6.2 04 1 1. 04
J173704.3153301 17 37 04.361(0.001) -153301.02(0.02) 141.2(0.5) 119.5(0.7) 7.51 322 150.2 313. 89.7 75.9 0.4
J173705.615330¢7 17 37 05.020(0.002) -153300.78(0.03)  48.5(0.5)  40.5(0.7) 7.70 3.10 1486 134 133 26.1 0.3
J173714.2150308 17 37 14.220(0.020) —15 03 08.30(0.20) 8.9(0.8) 9.02.0) 490 350 988 5.4 13 2 2. 14
J173716.3144650 17 37 16.340(0.020) —14 46 50.60(0.40) 4.1(0.5) 5.0(0.8) 8.16 457 1651 11.2 1.7 21 0.9
J173735.2152741 17 37 35.223(0.008) —15 27 41.70(0.20) 12.8(0.6) 11.3(0.8) 7.67 364 1384 145 081 9.6 0.2
J173811.6150301 17 3811.609(0.001) —-150301.41(0.01)  460.8(0.9) 405.0(2.0) 5.85 2.84 120.4 010. 139.4 1225 0.9
J173818.5151318 17 38 18.552(0.007) —-151318.70(0.20)  34.0(2.0)  46.0(3.0) 8.80 434 1389 174 017 948 0.2
J174358.4100631 17 43 58.151(0.005) —10 06 31.27(0.06) 14.4(0.5) 16.2(0.8) 554 332 495 76 27 3.1 1.0
J174400.5101331 17 4400.518(0.001) -101331.99(0.02)  94.2(0.6)  81.6(0.8) 6.39 295 289 129 .754 47.4 0.8
J174441.910104¢ 17 44 41.974(0.001) -101040.81(0.02) 106.3(0.7) 120.3(1.1) 6.16 4.42 1781 110. 32.9 37.3 0.6
J174443.21010012 17 44 43.214(0.002) -101001.71(0.05)  46.2(0.7)  77.6(1.4) 870 455 1746 97 .113 221 0.6
J174457.8101206> 17 44 57.865(0.002) -101206.65(0.05)  33.8(0.4)  60.3(1.0) 879 534 1755 110 261 225 1.4
J174457.9101228> 17 44 57.929(0.003) -10 12 28.39(0.07) 19.9(0.4) 30.7(0.9) 7.88 506 1795 106 .9 6 10.7 0.7
J174500.309382%" 17 45 00.356(0.004) —09 38 25.67(0.09) 6.8(0.2) 15.9(0.6) 7.59  4.60 1.0 37 05 3 1. 15
J174501.4093849 17 45 01.425(0.004) —09 38 49.39(0.06) 7.1(0.2) 15.0(005) 6.04 5.12 369 33 05 01 17
J174507.2093754 17 45 07.236(0.004) —09 37 54.11(0.06) 6.1(0.2) 6.2(0.4) 438 334 265 3.3 04 6 0. 05
J174519.2092713 17 45 19.247(0.002) —09 27 13.67(0.05) 19.5(0.3) 18.9(0.5) 6.48 377 200 139 414 139 0.5
J174520.3095323 17 4520.327(0.002) -095323.23(0.04)  24.3(0.3)  20.9(0.4) 624 339 171.6 126 301 112 0.7
J174528.4102148 17 45 28.190(0.030) —10 21 48.40(0.40) 2.1(0.4) 4.3(0.9) 709 590 1163 4.2 04 01 22
J174535.5101439 17 45 35.521(0.007) —10 14 39.00(0.20) 15.4(0.4)  56.6(1.6) 11.43 834 1408 99 .6 4 17.0 1.8
J174539.6093914 17 45 39.095(0.005) —09 39 14.99(0.07) 6.0(0.3) 59(0.4) 466 3.89 419 7.1 1.0 0 1. 02
J174548.3102203 17 45 48.360(0.020) —10 22 03.80(0.40) 3.3(0.5) 3.8(0.8) 6.44 524 1781 9.2 1.0 31 07
J174552.6100526 17 45 52.692(0.004) —10 05 26.63(0.06) 6.8(0.3) 6.9(0.5) 412 299 335 41 06 7 0. 10
J174556.6100613 17 45 56.043(0.006) —10 06 13.10(0.20) 4.1(0.3) 4.1(0.5) 399 315 247 45 05 6 0. 06
J174557.9100608> 17 4557.970(0.002) —10 06 08.93(0.03) 14.9(0.3) 155(05) 410 3.18 265 4.4 1.3 14 0.8
J174604.5093903 17 46 04.582(0.003) —093903.95(0.03)  25.4(0.5) 23.0(0.6) 535 350 807 110 6 9. 87 1.6
J174605.7095517 17 46 05.775(0.001) -095517.51(0.02)  36.9(0.3)  45.5(0.6)  4.48 3.96 181 6.7 55 6.8 0.9
J174613.9093705 17 46 13.931(0.005) —09 37 05.15(0.06) 12.0(0.5) 10.3(0.6) 452 357 905 9.4 33 238 1.4
J174616.5102356D) 17 46 16.519(0.005) —10 23 58.12(0.06) 8.2(0.3) 8.6(0.4) 6.28 3.83 559 81 1.7 8 1. 04
J174624.1095208> 17 46 24.147(0.003) —09 52 08.90(0.06) 16.2(0.4) 19.6(0.7) 583 396 254 113 6 6. 7.9 05
J174624.2:095201) 17 46 24.166(0.003) —09 52 01.06(0.06) 19.0(0.4)  23.0(0.7) 6.68 349 275 115 9 7. 96 0.4
J174625.4101722 17 46 25.480(0.020) —10 17 22.30(0.20) 2.5(0.3) 1.9(0.4) 6.04 347 571 7.7 06 50 29
J174630.2100809 17 46 30.285(0.007) —10 08 09.10(0.20) 6.2(0.5) 4.4(05) 447 327 1480 9.8 19 41 12
J174631.8103043 17 46 31.890(0.010) —10 30 43.40(0.20) 3.7(0.3) 3.3(0.4) 6.43 347 439 9.1 10 9 0 1.9
J174639.2102244 17 46 39.240(0.020) —10 22 44.00(0.20) 1.6(0.2) 1.7(0.4) 6.11 324 555 2.4 02 40 17
J174726.2102609 17 47 26.276(0.007) —10 26 09.15(0.07) 7.4(0.3) 6.4(0.4) 6.17 410 713 9.9 22 9 1. 05
J174727.809591 1 17 47 27.888(0.001) -095917.28(0.01)  129.4(0.4) 134.8(0.6) 3.51 2.81 365 34 48 87 1.6
J174727.20959117 17 47 27.225(0.003) —09 59 11.51(0.04) 12.1(0.4) 13.3(0.6) 332 319 444 36 09 1.1 2.6
J174731.3095153 17 47 31.324(0.002) —-095153.58(0.04)  29.1(0.5)  27.9(0.7) 470 3.15 32 100 8.8 85 0.8
J174731.3101448 17 47 31.352(0.002) —10 14 48.06(0.02)  29.8(0.3)  29.9(0.4) 743 359 589 130 .717 17.8 0.9
J174735.6100648 17 47 35.044(0.009) —10 06 48.00(0.20) 6.9(0.4) 26.9(15) 839 466 403 5.1 08 .13 02
J174742.8095447 17 47 42.891(0.007) —09 54 47.80(0.20) 5.2(0.4) 4.5(0.6) 382 261 303 7.1 09 01 12
J174805.4100433 17 48 05.408(0.008) —10 04 33.30(0.20) 6.3(0.5) 5.5(0.6) 371 323 1126 7.4 12 11 12
J180809.£104031MD) 18 08 09.120(0.020) —10 40 31.00(0.50) 3.3(0.4) 8.0(2.0) 1073 527 1623 93 09 29 2.0
J180809.6101307 18 08 09.640(0.020) —-101307.50(0.20)  21.3(0.8)  63.0(3.0) 11.79 758 548 164 143 928 2.0
J180819.6105916 18 08 19.610(0.010) -105916.80(0.10)  20.7(0.6)  24.0(1.0) 7,54 3.10 552 151 .820 24.2 0.5
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Table 4. continued.

GMRT Identification 320000 5320000 SPeak Seg a b P.A. 9  EnPeak  Eryinteg Var.
(hms) ¢’ (mJyb) (mJy) () () ©) () (mJyb)  (mJy) Index
J180821.5105044 18 08 21.550(0.010) —10 50 44.10(0.20) 14.3(0.8) 19.02.0) 741 456 628 136 7 9. 13.0 0.9
J180824.7104155 18 08 24.757(0.003) —10 41 55.30(0.10) 17.1(0.4) 16.7(0.6) 6.40 3.69 73 96 47 6 4 11
J180834.3103024"D) 18 08 34.333(0.007) —10 30 24.90(0.40) 5.3(0.3) 19.02.0) 15.89 425 1743 26 4 0. 22 0.9
J180902.8105602 18 09 02.834(0.002) —1056 02.71(0.02)  24.0(0.4)  26.2(0.6) 4.85 231 503 43 21 23 1.3
J180903.6101736 18 09 03.085(0.001) —10 17 36.23(0.02) 71.6(0.5)  72.1(0.7) 641 252 511 68 011. 11.1 2.3
J180908.6101936 18 09 08.620(0.004) —10 19 36.63(0.05)  24.5(0.6)  23.8(0.8) 6.42 3.02 477 82 51 5.0 1.7
J180910.2103217 18 09 10.250(0.020) —10 32 17.90(0.30) 5.8(0.6) 4.9(0.7) 6.26 452 230 10.6 21 81 16
J180916.6110041 18 09 16.639(0.002) —-110041.54(0.04)  39.6(0.5)  71.0(2.0) 751 368 311 75 7.1 129 1.3
J180942.8100745 18 09 42.840(0.020) —10 07 45.00(0.20) 3.9(0.5) 4.0(0.7) 6.44 241 526 7.6 09 0 1. 06
J180943.410405% 18 09 43.400(0.020) —10 40 55.10(0.30) 3.6(0.4) 9.0(2.0) 709 497 372 100 12 43 -
J180944.2095755 18 09 44.295(0.008) —09 57 55.30(0.20)  21.9(0.7)  35.0(2.0) 1231 3.40 34 154 623 378 0.1
J180944.710404% 18 09 44.790(0.020) —10 40 45.40(0.30) 4.4(0.4) 8.8(0.9) 6.90 3.83 226 97 13 7 2. 20
J180945.4100121 18 09 45.150(0.030) —10 01 21.80(0.30) 4.8(0.6) 8.0(2.0) 761 466 533 125 26 7 4 08
J180948.8103825 18 09 48.832(0.002) —-103825.20(0.03)  21.6(0.4)  23.5(0.6) 4.61 263 345 7.2 36 4.0 0.4
J180954.1104128 18 09 54.171(0.007) —10 41 28.10(0.20) 4.8(0.4) 42(06) 432 268 132 94 1.4 3 1. 01
J180955.9110502 18 09 55.930(0.004) —-110502.30(0.10)  34.6(1.0)  30.0(2.0) 6.69 411 1575 154 7.73 327 0.2
J180957.9103722 18 09 57.909(0.005) —10 37 22.80(0.10) 6.9(0.3) 16.4(0.9) 587 3.98 22 53 08 02 11
J180959.3110028 18 09 59.359(0.003) —110028.31(0.05)  47.1(0.8)  68.0(2.0) 645 599 707 129 .227 393 0.2
J181004.6102820 18 10 04.688(0.004) —10 28 20.29(0.06) 6.8(0.3) 8.8(0.6) 427 285 343 41 06 90 21
J181011.2104116 1810 11.201(0.002) -104116.31(0.03)  41.5(0.4)  70.9(0.9) 6.40 3.84 27 90 10.2 175 15
J181011.9101043 1810 11.939(0.009) —10 10 43.90(0.08) 8.4(0.5) 10.3(0.7) 657 341 723 103 2.7 3.4 0.1
J181017.4102924° 18 10 17.405(0.005) —10 29 24.53(0.08) 5.4(0.3) 6.5(0.5) 436 256 366 4.3 05 7 0. 06
J181017.2102907 181017.727(0.001) -102907.80(0.01)  40.8(0.3)  41.000.5) 394 240 363 4.6 37 37 15
J181030.910183¢ 18 10 30.980(0.030) —10 18 39.30(0.50) 2.5(0.3) 10.020) 970 543 308 9.0 07 .23 26
J181031.5101824 18 10 31.540(0.040) —10 18 22.40(0.60) 1.7(0.3) 7.0(2.0) 888 551 345 87 05 6 2. -
J181040.2103924 18 10 40.286(0.006) —10 39 24.27(0.09) 17.3(0.5) 185(0.8) 880 422 397 112 8 6. 7.3 0.8
J181058.2100945 18 10 58.252(0.002) —10 09 45.42(0.04) 9.3(0.3) 10.7(0.4) 395 256 353 22 05 6 0 05
J181115.6110538 1811 15.053(0.002) —110538.19(0.04)  58.4(0.8)  45.8(0.9) 6.29 3.71 1669 135 893 306 0.1
J181123.4101642 18 11 23.480(0.020) —10 16 42.60(0.20) 3.2(0.4) 2.6(0.5) 396 353 1404 9.0 09 80 14
J181125.7104911 18 11 25.762(0.005) —10 49 11.08(0.06) 12.3(0.5) 12.4(00.7) 546 307 561 88 30 3.0 25
J181136.3101755 18 11 36.364(0.004) —10 17 55.77(0.06) 15.7(0.5) 11.9(0.6) 495 342 1325 123 8 7 6.0 0.2
J181138.5102122 1811 38.511(0.003) —10 21 22.44(0.06) 15.7(0.4) 13.2(05) 552 3.53 72 111 6.0 5.0 0.2
J181149.9102831 18 11 49.990(0.007) —10 28 31.50(0.20) 3.8(0.3) 3.9(0.5) 504 327 236 43 04 6 0. 01
J181209.7104257 18 12 09.703(0.003) —10 42 57.76(0.06)  20.2(0.5) 16.1(0.6) 6.22 366 1653 125 0.71 8.5 0.4
J181248.2104044 18 12 48.259(0.006) —104044.66(0.08)  22.3(0.7)  23.9(0.9) 822 550 1246 182 226 66.6 0.1
J190309.9114458 19 0309.993(0.004) —114458.41(0.04)  355(0.8) 39.6(1.2) 675 381 739 126 .119 214 1.6
J190310.6112243 19 03 10.640(0.030) —11 22 43.90(0.40) 2.3(0.4) 2.3(0.7) 6.66 3.45 481 25 04 70 -
J190318.8110506 19 03 18.850(0.020) —11 05 06.40(0.40) 5.0(0.5) 9.6(1.2) 1010 3.80 385 105 1.8 3.4 1.2
J190325.6113607 19 03 25.698(0.005) —-113607.81(0.07)  31.1(0.6)  50.6(1.3) 9.36 6.83 446 114 812 208 1.2
J190338.8114758” 19 03 38.840(0.020) 11 47 58.00(0.20) 5.1(0.5) 6.0(0.9) 537 312 679 59 08 2 1. 26
J190339.9114756> 19 03 39.915(0.005) 11 47 56.54(0.05) 15.8(0.5) 16.9(0.9) 509 296 602 56 1.9 22 1.8
J190340.7111358 19 03 40.797(0.006) —11 13 58.46(0.09) 11.0(0.5) 10.7(0.7) 617 295 461 108 0 4. 39 0.8
J190341.1114628 19 03 41.120(0.030) —11 46 28.60(0.20) 5.3(0.5) 10.3(1.2) 924 294 627 50 07 61 -
J190341.£11231¢ 190341.191(0.002) -112310.59(0.03)  40.1(0.4)  60.4(0.9) 7.81 502 529 7.3 6.9 10.4 -
J190341.9112249 19 03 41.900(0.020) 11 22 49.80(0.20) 7.8(0.4) 152(1.1) 7.99 637 664 7.6 15 03 -
J190341.8110831 19 03 41.841(0.003) —11 08 31.47(0.04) 15.0(0.4) 14.2(06) 555 223 512 63 21 21 0.0
J190343.4110513 19 03 43.426(0.004) —11 05 13.19(0.04) 14.0(0.4) 14.2(06) 562 233 505 45 13 14 0.2
J190359.6110013 19 03 59.090(0.030) —11 00 13.70(0.50) 3.2(0.4) 13.3(1.6) 13.20 4.49 458 4.2 05 1.9 0.4
J190404.2113216 19 04 04.244(0.003) -113216.04(0.03)  39.2(0.6)  43.0(0.8) 6.06 3.28 647 133 .025 275 0.7
J190405.6113624 19 04 05.080(0.010) —11 36 24.90(0.20) 10.0(0.7) 11.1(1.1) 518 446 303 96 29 33 1.6
J190430.2115246 1904 30.278(0.002) -115246.99(0.02)  90.1(0.8)  92.3(1.1) 517 445 987 9.8 326. 26.9 0.7
J190430.2115241 19 04 30.274(0.002) -115241.07(0.02)  95.1(0.8)  86.8(1.0) 4.92 414 1236 97 .327 249 1.1
J190431.8112656 19 04 31.873(0.002) -112656.69(0.02)  29.7(0.4)  28.7(0.5) 3.89 260 558 4.9 29 238 0.8
J190440.2110859 19 04 40.239(0.009) —11 08 59.20(0.10) 155(0.6) 32.4(1.5) 7.82 584 758 105 3 5 11.1 2.9
J190501.2112243 19 05 01.294(0.007) —11 22 43.16(0.09) 4.5(0.3) 4.6(0.5) 366 270 584 3.6 04 60 -
J190506.7110126 19 05 06.729(0.006) —11 01 26.56(0.07) 12.1(0.5) 11.6(0.7) 472 345 750 85 27 27 1.1
J190512.6112921 19 05 12.651(0.003) —11 29 21.37(0.04) 16.0(0.5) 13.7(0.6) 3.66 3.25 116.2 69 5 2. 22 0.4
J190523.6110250MD) 19 05 23.042(0.002) -110250.46(0.02)  48.9(0.4) 101.3(0.9) 863 281 516 43 1 4. 85 -
J190528.6115331 19 0528.617(0.001) —115331.89(0.01) 286.2(1.4) 264.2(2.0) 579 2.69 399 80 695 526 2.7
J190530.8112600 19 05 30.847(0.006) —11 26 00.90(0.06) 10.8(0.5) 8.5(0.6) 455 2.84 924 99 33 62 12
J190531.6112817 19 05 31.010(0.020) —11 28 17.90(0.20) 5.4(0.6) 5.3(0.8) 520 3.37 943 104 19 91 02
J190544.6105850 19 05 44.657(0.008) —10 58 50.10(0.20) 4.7(0.4) 48(06) 422 298 442 57 07 80 -
J190555.5105233 19 05 55.536(0.005) —10 52 33.25(0.08) 15.7(0.6) 16.2(08) 599 332 441 125 3 8. 85 2.3
J190601.7112516") 19 06 01.781(0.009) 11 25 10.10(0.20) 7.7(0.6) 7.2(0.9) 500 277 536 65 1.3 4 1. 30
J190604.5110408 19 06 04.571(0.004) —11 04 08.47(0.05) 11.6(0.4) 10.5(00.6) 4.08 286 593 6.2 16 15 1.8
J190617.4112850") 19 06 17.428(0.003) -112850.11(0.04)  22.7(0.5)  24.6(0.8) 4.41 290 468 45 21 23 41
J190640.7112209 19 06 40.774(0.002) —-112209.86(0.05)  25.1(0.5)  47.3(1.1) 6.06 3.63 84 43 22 14 12
J190644.8111416> 19 06 44.842(0.003) -111416.86(0.06)  33.6(0.7)  49.3(1.3) 654 4.31 190 116 514 213 1.3
J190645.11114347 1906 45.112(0.001) -111434.16(0.02) 115.7(0.7) 167.6(1.3) 6.62 4.11 16.9 114 47.2 68.4 1.1

©®) Component of an apparent double source (separation lesg 8
MD) Marginally resolved double source.
(M Component of an apparent triple source.

) Candidate variable radio source.
) Extended component of a radio galaxy western lobe.
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