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Searching out and studying
radio emission пеаr infrared

1. Introduction
Ап important rclute to understantiing pirvsical riatttrc
of cosmic objects is operred uр Ьу irtr,estigatiorrs irr

пеw rапgеs of tlre electroпtagnetic spectrutn ц,lriclt
wеrе previously inaccessibie to аstгопоmеrs. Thc as-

tгophysical catalogues of the sources in IR., UY arrd
Х-rау rапgеs аrе поw used fгсquепtlу fоr sс:аrсlhiпg

out coordinate coincidence witlr raciio sources arrd ор-
tical objects. Tlre sieving of radio catalogues throrrgh
other catalogues cross-identification, rlray Ье help-
ful in detecting unusual objects. Usirrg t}re CATS
database (Verkhodanov et al., 1997; Tгrrshkirr et al.,
1997а,Ь) whic}r inclu<les очеr 150 catalogues, and spe-
cially developed рrосеdurс:s of sеаrс*r. tirc authclгs

реrfоrrпеd cross-identification (Truslrkin arrd Yerklro-
danov, 1996) of three catalogues of IR sorirces (PSC,
FSС and SSC) obtained in the IRAS all-sky sul,ve}r
(Beichman et al., 1988) and of а rаdiо catalogue оЬ-
tained in the Texas sky survev at 365 \,IHz (Dorrglas
et al., 1996).

The thrее principal IRAS catalogues usecl in t}ris

рареr in the database CATS агс ttie catalogue of
point sоurсеs PSC with 245889 o}эjects, tlrc catalogue
of faint sources FSC with 235935 objects and the
serendipitous catalogue SSC obtained in tlre specified
fields with 43886 objects. The catalogues conttrin da-
ta of the all,skv surчеуs in four rапgеs (12,25,60 arrd
100рm) and also identification with tlre catalogues of
stars, quasars, gaiaxies, iпfrаrеd arrd raclio sоurсеs.

The Texas catalogue of cliscrete radio sоurс:еs
(Douglas et ai., 1996) Ьrightеr tharr 250mJv at t}re

frequency 365 }4Hz was obtained in the rапgе

-35о < Dec ( +71.5". It inr.oh,es ассuгаtе ptlsi*

SоurсеS of low-frequency
objects

tiorrs. flilx densities апс1 раrаrпеtеrs of the stгuctrrre
of 66841 sоllгсоs.

Ttre гаdiо рrоliсгtiеs of faint oiljects of the IRAS
c:atalogue (FSC) trad аlгеаdу Ьееrr investigated Ьу
r.,,ay оf cгoss-iclentification rvith the objects of the
Grсеп Bank Atlas (Condorr et al,, 1995) at the fre-
qlrепсy 4.86 GHz, selccted асtlогrliпg to the сritегiоп
.9(60;rrn) > S(l2д,rп). As а rсsult а catalogue of 354
sоurсеs has Ьееп c:ornpileci and а statistically signifi-
c:aIrt пtrпrllег of r:idiobrig}rt FIR galaxies апd quasars
hаs Ьсеп <letectecl. Besicles, in the VLA observations
at the freqtterrcy 1.425GHz with different telescope
r:orrfigrtratiotls Condon et а1. (1996) obtained ап atias
о{ IRAS hight galaxies.

T}ie aim of the аuthогs of this рареr was to study
cllliects both galac:tic and extгaga}actic пеаr the IRAS
sоurсеs. rvhicir irave fiгst of all а low-frequency radia-
tiorr. Tiris would help separate irrfrared objects with
steep radio sресtrа, AGN and active galactic objects.
The рrеsеrrсе of а gгеаt пumЬег of various rаdiо-rапgе
c:atalogues irl the CATS database would Ье useful in
examining irr mоrе detail t}re рrореrtiеs of the sаmрlе
olltairrcd.

2. Cross-identification. Catalogue

T}re cross-icientification рrосеdurе consisted in
searchlng fоr а match in the IRAS catalogues iп the
areas of different radius for еасh source of the Texas
cataiogue. Ц,'е specified sечеrаl radii of identification
(R=3, 10, 20, 30, 40, 60 and 120") in оrdеr to follow
thc grоп,th of tlre number of objects falling within the
gi,,,en сirсlе. The соогdiпаtе еrrоrs of the sоurсеs wеrе
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disregarded in cross-identification, although they аrе
kncr.r,n to }эе varied frоm 40'n to 80" fог IRAS, ivhile
in t}re Texas catalogue with а coordinate ассurасу of
*1", эhifts of the positions up to 52" аrе possible due
to t}re aпibiguity in choosirrg tlre irrtеrfеrоrпеtеr lobe.
А complete sarnple of the I'IA (IRAS-TEхAS asso-
ciation) catalogue was рriпrаrу obtained fоr а ц,iп-

do,w of R=120", rvhereas complete radio astronomy
statistical strrdies wеrе реrfоrmеd fоr the catalogrre
obtained i.vitli а wiпrlоw of R:60".

Siпiple estimates of the probability of fаil-iп rl',ith-

iп t}ie сirсlе of гасlius 120" fоr 133000 sources of the
PSC iп the region witlr |Ь| ) 10' yield Р : 0.012,

rvhile fог tlre remainirrg 113000 sources in the region
iTith |Ь| > 10" Р : 0.063. Nечегthе}еss, we have to
use а ,лiпdоw of radirrs over 1 2' fоr identification of
extended sources in the galactic рlапе. The probabil-
ity of rапdоm identificatiort in cross-identification still
rеmаiпs. As а result, the ITA catalogue has Ьееп соm-
piled iгhich comprises 884 sоurсеs frоm the FSC, 1263

sоurсеs fгоm tlre PSC and 13 orres frоrп the SSC (208,

626 and 13 of them, respectively, hаче been identified
for tlre first tirne). The ITA catalogue uпdеrч,епt tlie
рrосеdurе of cross-identification with the гаdiо аstrо-
поmiсаl, Х-rау and optical catalogues of the CATS
database, which resultetl in the construction of radio
sресtга and investigatioTr of statistical distinguishirrg
fеаtuгеs of the ITA catalogue sample. Iri Fig.1 is рrе-
serrted the distribrrtion of objects of tlre PSC sarnple
frоm the ITA catalogue versus galactic latitude and
longitude (Ь, ф,

Тhе resultirrg catalogue of identifications of гаdiо
sources with the psc, Fsс and ssc obtained with
the window of radius 60" contains 715 objects and
includes ali objects falling withirr the indicated zone
with allowance made for coordinate еrrоrs, which in-
сгеаsеs to а сегtаiп degree the separation of the сеп-

trеs of gravity.
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Figr.rrс |: The distribution о| sottrces against galactic latitude (ri,ght рапеl) апd lопgitudе (left рапеl) |аr thc

PSC sо,rпуllе frоm the ITA catalogue.
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Continuous spectra of 715 objects аrе plotted iг-

this рареr, taking account of all radio catalogues
available in the CATS database. Fоr statistica] strri-
ies the authors have selected 495 obiects (ТаЬlе 1

fоr which t}re distanc:e between the сепtгеs of grа,,,-

ity of the Texas catalogue objects arrd thе associate,j
IRAS obiects is less thaIr 60". The rеst 220 object.
picked up in the origirral sаmрlе wеrе not considerec
sirrce they wеrе selected taking into account the сооr-
dinate deteгmination еrгоrs. The iпfогmаtiоп abori:
these objects is also ачаilаЫе in the CATS database

40 of the objects fourrd have а sirrgle point in гаdi,
identifications (at 365NIHz). 185 objects аге availab1.
simttltarreoltsly in the PSC and FSС catalogues. Ве-

sides, аmопg the random identifications the аuthог.
аrе likely to have found 4 stars of class А(2 А0, А3
А5),3 stars of class В (В0 and 2В9),2 stars of сlаt,.

F (F0 and F5),3 stаrs of class G (2G5 and G9).5]
stars of class К (frоm К0 to К7),6 of thern having ал

sirigie radio point, 2 stars of class М (М0 and М5)
In ТаЫе 1 is ргеsепtеd а catalogue of radio sоurсеs

fог which the distance frопr the centre of gravit1, с:

the iпfrаrесl sоurсе does not exceed 60". The columns
indicate the following: 1 - t}re паmе of the sоuгсе i:
t}re Texas catalogue, 2 - the паmе of the sоuгсе i:.

tlre IRAS catalogue, 3 - the coordinates in the Texas

catalogue for the еросh 1950.0, 4 - the seconds of th=

гight ascension and minutes and seconds of the dec-

lination of coordinates irr the IRAS catalogue fог th.
еросh 1950.0, 5 - t}re distance between the сепtrоiс.
of the sоurсеs in the Texas and IRAS catalogues i:-

seconds of аrс, 6 - the galactic latitude in degrees

7 - the galactic longitrrde in degrees, 8 the flL:,-

density at the frequency 365 MHz in mJy, 9, 10. 1_

and 12 - the flux density at the wavelengths 12д

25р,, 60р, and 100д,, respectively, 13 - the sресtrа--

index at 365 MHz calculated as the inclination of tL.
tangent to the radio sресtrum at the given point. 11

ll



SЕДRСЕ Д.ND STUDY ОF LOW RДDЛО FRЕQUЕNСУ SOURCES NЕДR IR OBJECTS 117

- the spectral index at 1400 MHz, 15 --.. the formula
of approximation of the spectrum, 16 - the possible
identification оr the type of object.

3. Radio properties of objects

The identification of objects of the ITA catalogue оЬ-

tained Ьу way of cross-iderrtification of the data of the
IRAS and TEXAS cata,logues (Trushkin & Vеrkhо-
danov, 1996; 1997; Verkhodanov, Ttushkin, 1997),

rnade with the use of the CATS database (Verk}ro-

danov et al., 1997), made it possible to investigate
both the statistical characteristic properties of tlre
given sample and, the radio spectra of еасh sоurсе.
Тhе cross-identification with aI} radio catalogues iп-
cluded also the cleaning of spectra frоm inaccurate,
in the authclrs' opinion, flux measurements and spec-

trum approximation using the standard set of curves,
which enabled accurate enough evaluation of spectral
indices and fluxes at the specified freqrrencies.

The following functions wеrе used for аррrохimа-
tion of spectra:

о у: А* Вr,

. у=д*Вr+Сr2,

. !!=д*Вr*Схепр(r),

. у:Аl-Вr*Схеrр(-r),

whеrе r : log ч, у = log,S, и is the {iequency (\4Hz),
л9 is the flux density (Jy). The type tlf approximation
was chosen automatically Ьу the method 12, after
which the rесоrds wеrе interactively examined irr the
visual mode of operation of the systern spg (Vеrkhо-
danov, 1997). The weight of the sресtrum points of
the object was taken in inverse рrороrtiоп to the
squаrеs of relative flux density еrrогs.

Spectral indices of sources at different frequencies
wеrе computed as the inclination of the tangent at
the given point of the approximation сurче. It is in-
teresting that with the gепеrаl likeness of t}re distri-
bution of spectral indices of the subsamples of poirrt

and faint sources of IRAS (PSC and FSС, rеsрес-
tively) frопr tlre ITA catalogue at the frequencies 365

and 1400N4Hz thеге is а difference at 5000N4Hz. Fоr
the sample of FSС а secorrd peak at сч - 0 is clearly
seen, and fоr the samples at all frequencies there is а
peak пеаr а : 0.8 (Fig.2). This peak mау due to the
арреаrапсе of а population of extragalactic objects
with flat sресtrа which may Ье identified with faint
FSС sources, for instance, with unknown AGN.

The majority of the ITA catalogue sources have
radio flux densities less than 5 Jy at the frequency of
the Texas surчеу, whereas the fluxes in the IR гапgе
аrе varied frоm tens to а few thousands of Jy.

Among the sources of the ITA catalogue, for wlrich
identifications have been obtained for the first time,
thеrе exist at least two classes of "peculiar" objects:
these аrе sоurсеs with inverse (а > 0) апd anoma-
lously steep (о < -2) spectra,

When identifying infrared sоurсеs with
galactic ones) we used the following сritеriоп:
а(25рm,60ртп) > +1.5 and |Ь| > 10' (Condon and
Вrоdеriсk, 1991), 138 sources frоm the PSC sample
of the ITA catalogue satisfy this criterion. This
subsanrple hаs Л : StпдslS,аd1о { 200 (whеrе
Srпдs is the flux at decimetre wavelengths), and the
rnean flux density is Sзоь : 0.6 * 0.6 Jy,,Soo = 31 Jy,
Опlу 91 ITA sоrrrсеs frоm the PSC sample wеrе
еаrliеr identified with galaxies.

3.1. The catalogue of radio sоurсеs identified
with iпfrаrеd sоuгсеs to an ассurасу of 10
arcseconds

Тhе sarnple of objects in which the separation of cen-

troids is less than 10 seconds of аrс is of separate
interest. This sample has the highest реrсепtаgе of
соrrесt iderrtifications.

20 of 98 objects of this sample lie in the Galactic
piane (|Ь| < 10О), 37 objects have Х-rау radiation; опе
of these lies in the Galactic plane. Only one object of
this sampie has а single iderrtification in the Texas
catalogue. Fоr 33 objects по identifications have Ьееп

found in the kпоwп optical catalogues. 2 stars of class
к }rave аlsо fallen ц,ithin the region of identifications
of 3 arcsec:oIrds.

The known active galactic nuclei (of type BL Lac,

QSO, Seyfert 1, 2), mапу of which have Х-rау radi-
ation, make up а large percentage of the identified
extragalactic objects.

In Fig.3 аrе dispiayed the sресtrа of the objects
of the subsample of the sources rvith identification in-
side the window of radius 10", which have non-power
sресtга.

3.2. Galactic otljects

Strong IR sources in the Galactic plane have Ьееп es-

tablished to have the flux ratio /? )500. These sources
аrе identified wit}r Galactic НII regions, whereas поп*

tlrermal Galactic sourcesJ superno\a remnants, have
Л <100 (Broadbent et al., 1989). The PSC sample
of the ITA catalogue has 45 sоurсеs with ,R >500.
Тhеу are all identified with НII regions. Fоr the ITA
sources with 566 > 100 Jy the authors have checked
the relationship betweerr Sзоь and Soo. А significant
соrrеlаtiоп coefficient (0.6) has been obtained only fоr
the sources with Soo > 500 Jy.

The thermal IR and radio emission in НII regions
аге рrороrtiопаI to the rates of ionization and rе-

combination. Fоr а,п НII rеgiоп, which Ьесоmеs opti-

п[
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Figure 2: The distr,i,bution of sресtrаl indi,ces Jоr the FSC
at а lrеquепсу ol 5 GHz.

cally thin at the frequency и, the eпrission capacity
c"(radio) is equal (Broadbent et al., 1989) to

c,(radi,o) : 2 х 10-367"0,4Ь u*0,7 rlry 
"m-З 

н z-\ s"-l ,

whеге Q is the еlесtrоп tеmреrаturе. The ratio of
emissivities for 7":7gg9K at 60рm arrd at 2.7GHz
is then e(60p,mlc(2.7 GHz) : 190,f , where / is t}re

infrared excess which is determined as t}re ratio of tlre
totai IR luminosity to the lurTrinosity in .Lo and, as
has been shоu,п, equal to 3 4 fоr typical НII rеgiопs
(Broadbent et aL, 1989). This ratio of emissivities at
365 N'IHz remairrs the sаmе for an optically thin НII
геgiоп, but it iпсrеаsеs fоr ап optically t}rick one.

3.3. Objects with iпчегsе sресtга

Among the objects obtained Ьу cross-identification
rl,е have separated 31 objects (see Table 2) with spec-
trаi indices ) 0.1 at frequencies 360 and 1400MHz,
18 of which lie in the Galactic plane (|Ь| < 10). 10

extragalactic sources (77 реrсепt of the sources lo-
cated outside the Milky Way) аrе identified with ас-
tive galactic nuclei, 7 of thеm lrave Х-rау radiation,
The Galactic objects аrе likely to Ье identified with
НII regions having а thermal sресtrum.

3.4. Steep sресtгum objects

In Table3 is given а list of 130 objects having steep
ýресtrа, (cr < -0.9), at the frequencies З65 and 1400
MHz. 37 of these objects are in the Galaxy plane.
Fоr а пumЬеr of the list objects а steep spectrum is
frequently obtained only frоm measurement of fluxes
in two points: at the frequencies 365 MHz (TEXAS)
and 1450MHz (NVSS). Fоr this reason such spectra
need to lэe confirmed Ьу radio observations.

It should Ье noted that all presented objects аrе
missing in the compiled lists of steep sресtrum objects
ofRotgeringet а1. (1994) and СhаmЬеrs et а1. (1996).

ЧЕRКНОDАNОИ 
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(left) апd PSC (right) samples frоm the IТД catalogue

Eight objects have anomalously steep sресtrа

в1340+391, в1709+243, в\723-282, в1749-240.
В1802-247. Опе of them, В1340+391, is оlэsеrчеd iп
the survey of Bozyan (1992), hоwечеr it has not been
identified. In the IRAS surчеу irr а circle of radius
60" is located а stаr of class К0 rvith cooTdinates
о : 13n40-03.2, d : *39о12'18, Тhrее objects with
riltrasteep sресtrа аrе located in the Galactic plane.

4. Identification \vith high sensitive
VLA surчеуs

Identification with high sensitive VLА surчеуs with а

resolution of 5" (FIRST with а resolution of 1mJ1,
and 45" (NVSS, up to 2.4mJy) at the 21сm wave-
length has been реrfоrmеd. Nеаrlу fоr аII iTA оЬ-
jects (450 of 495) NVSS images аrе available. 44 о:

them аrе multi-component in NVSS. In the region ol
the FIRST suгчеу thеrе аrе observed 77 sоurсеs 52

of which аrе multicomponent. The multicomponent
struсturе of objects in Galactic sоurсеs is observed in
extended НII rеgiопs, and in extragalactic objects iT

is associated with hot spots and knots in jets.
А detai]ed study of the structure of objects оп the

basis of the data of these surчеуs is поw under wa.,
alrd will Ье available in а separate рареr.

5. Optical identifications
Cross-identificatiorr of data of different wavelength-
rапgеs is а powerfui tool in searching out pecuiiar
objects. The ITA catalogue objects rчеrе identifiec
with both the ROSAT survey Х-rау sources and the
ýоurсеs of the catalogue of extragalactic objects.

165 identifications with the objects of the opti-
cal catalogues AGN, РGС, MCG, the catalogue о:

nonstellar objects Ьу Dixon et al. (1985) апd othe:
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cataiogtles }rave Ьееп found. The results of the iden-
tifications are presented in ТаЫе 4.

Араrt frоm the CATS catalogues an identification
has beerr саrriеd out with the Раlоmаr Sky Suгчеу оЬ-

.jects rvith the aid of the system APN4. Finding identi-
fication charts have been сопstruсtесl, whictr аrе used
for optical observations.

1п the fiгst colrrmn of the giverr table аrе presented
the rrames of the sоurсеs of the Texas catalogue, the
sccond column gives the пап}еs of tlre objects for
whiclr information is available in t}re CATS optical
catalogues, Irr bracktэts аrе indicated stellar magrri-
trrdes if available. The геfеrеrrсе publicatiorrs аrе (:orn-

pilations irr which the information about the filters
usecI to oЫain stellar magnitrides is missing. Horvever,
tlrey can Ьt: recognized ц,ith the usc of the rеfегепсеs
iir the аррrорriаtе collectlolrs of рареrs. It was not of
оur соllсеrп to give ful} iпfоrпiаtiоп about the pres-
епсе of optical соuпtеrраrts, but чrе jrrst реrfоrпrесl
а cross-identification wit}r t}re catalogues al,ailable in
the CATS database. Atterrtion shciuld Ье drarvrl to
3 poirrts: 1) the рrеsепсе of а sоurсе in the list does
rrot at all rrrean the existerrce of ап optical carrdidate
fог identification, but пrау give а lower stellar mag-
rriti-rde limit if an empty field was оЬsеrчеd; 2) not
al1 the lists of optical objects, irrcluding t}rose identi-
fieci r.vith radio sоuгсеs, аrе preselrt in CATS; this is
wir1, t}re data given аrе only, the information about
the objects storcd in CATS; 3) раrt of оur objects
аrе iderrtified with tlre sources оf the 3С cataiogue,
fог ail 3С sources opticai identificatiorrs аrе presently
availallle,

In ttre second соlumп of Table 4 аrе given tlre
nalnes of optical соuпtеrраrts taken frопi the fo}low-
ing catalogues:
3С (Spinrad et al,, 1985),
NIK}i (Nlarkarian et al., 1989),
N{CG (Kogashvili, 1982),
PGC (Paturei et а}., 1989),

QSO1 (Hewitt & Burbidge. 199l).
QSO2 (Hewitt & Buгbidge, 1993),
UGC (Cotton et а1., 1999),
\rY83 (Veron-Cetty & Vеrоп, 1983),
PNESO рlапеtаrупеЬulае
(Асkеr et al., 1998),
HII_S НII геgiоп catalogue (Sharpbss, 1959).

Fоr а rrumber of sources with negative declinations
there аrе optical data in the suгr,еу of redshifts in the
sоuthеrп sky (da Costa et al., 1998).

6, Х-rау identifications
lTr identification with а circtrlar windorv of radius 60"
82 objects of the ITA catalogue аrе Х-rау sоurсеs, 18

of thеm being in the region |arl < 10" (see ТаЫе 5).

Tables 1 and 5 show that пеаrlу all the Х-rау
воurсеs of оur catalogue (with the exception of СrаЬ)

VЕRкноDдI{ои TRUSHKIN

аrе identified with AGN,

7. New data on the ITA catalogue оЬ-
jects

In tlre fall of 1999 new investigations of steep spec-
trrrm objects identified with the IRAS sources within
10" rvere started. Observations of 17 objects of tlre
subsanrple: В0031-057, В0148+223, В0204+099.
в0235+072, в0243+128, в0356+121, в0519-05,1.
в0607+023. в0649-303, в0713+247, в1418-308,
в1651_098, в1938+187, в2033-047, в2|2з-292,
В2144-137, В2338+030 wеrе accomplished with the
rаtliо telescope RATAN,600,

The observations wеrе реrfоrmеd in 1999 Nочепr-
Ьеr at six wavelengths during 12 <lays сопсur-
rently. Alnrost at t}re sarne time оЬsеrчаtiопs of
sресtга of 9 sources of t}re catalogue В0031-057,
в0117+248, в0204+099, в0441+298, в2009+1.1_1
в2130-074, в2144-137, в2152-289, в2332+399, fог
rThich identifications аге missing, wеге made urrdег
the supervisiorr of V.H.Ctravushyarr rмith the 2.1пl
te}escope at the Institute of Astrophysics, Optics апсl

Electronics (INAOE) iп Nlexico. The results of рго-
cessing of t}ie o}эservatiorrs will Ье available in the
nearest futurе.

One of t}re interesting objects of tlie sапrрIе.
во204+099 (IRAS Fо2044+0956), is the corinter-

раrt of inteгacting galaxies (Fig. а). Frоm the restt]ts

clf tlre 2,1пr telescclpe observations at INAOE а recl-

sirift of 0.1 lras been obtained fог this раir clf galaxies
(C}ravuslryan et ai., 2001).

8. Conclusions
Frоrп the results of cгoss-identification of the cat-
alogues obtained at different rапgеs it is mапаg",.
to isolate extragalactic actil,e objects of the tl,pe г,:

AGN. These objec:ts mау Ье seen in the Х-rау rапg.
as rvell, The given аррrоасh to compiling samples rna,,,

also Ье helpful in searching fоr distarrt dusty objects
fоr instance, such as IRAS F1024+4724having а гесi-

shift z:2.3. T}ris sоurсе is а distant radio galaxy ап,l
iras а steep rаdiо spectrum, and at the same tit-t:,

it is observed as а ро.л,еrful source of infrared rас1_-

ation clue to dust and molecular gas. Such objecl.
аге ехtrепrеlу important for studying the regions , :

gas fragmentatiorr into рrоtоstаrs. The selection , :

objects with the aid of the described рrосеdurе аr: _

their further irrvestigation mау increase the пumЬе:
of such objects.

Among Galactic objects the technique discusse _

isolates to advantage НII regions and рlапеtагу пе'-
ulae having low frequency radiation.

Acknowledgemerrts. The authors аrе debts of grа:.-

tude to V. N. Chernenkov (SAO) and Н. AndeTnach (Un:,,
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de Gunajuato, Mexico) fоr co-opeгatiorr in estaЫishing
the CATS database and V. Н. Chavushyarr, R.N,Iujica and
J.Valdes ([NAOE) fоr making obseгvatiorrs of tiie [ТА cat-
alogue objects ,lvith the 2.1m telescope of [NАОtr.
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Table 2: IТД objects hau,i,ng iпuеrsе sресtrum

паmе Flux 0збб oraoo
mJy h m в olll о

+161 1031 0.48 0.31 02 35 52.57
в0248+430
в0420-014
в0605_063
в0641_010
в0829+046
в0851+202
Bt404+286
в1639_062
в\726-237
в1732+389
Bl759_224
Bt822_|32
в1835_055
в1840_036
в1841-043
в1844_025
в1850+011
в1859+041
в1907+090
в1911+108
в|922_224
в2019+373
в2023+335
в2025+372
в2101-115
в2200+420
в2247+596
в2256+585
в2303+599
в2323+422

736 0.20
1281 0.18
602 1.03
215 1.07
67L 0.10

1134 0.60
l79 2.02
748 0.18
5в2 1.07
468 0,42
546 0.88
356 1.38
243 0.69
398 0.65
374 0.35
770 0.39
924 2.36
500 0.65

1140 0.86
801 1.43
384 0.23
731 2.90

1121 0.26
999 0.30
2L7 1.13

2399 0.42
570 0.24
619 0.89
349 1.87
283 0.46

0.20 02 48 18.50
0.18 04 20 43.57
0.55 06 05 19.69
0.41 06 41 15.56
0.10 08 29 10.89
0.40 08 51 57.27
1.11 14 04 45.89
0.18 16 39 21.39
0.48 17 26 |7,52
0,22 17 з2 40.38
0.46 17 59 11.70
0.31 18 22 52.85
0.69 18 35 з6.27
0.65 18 40 38.97
0.35 18 ,11 43.7.1

0.39 18 ,14 23.89
0.99 18 50 16.35
0.65 i8 59 23.78
0.86 19 07 52.87
1.43 19 11 09.09
0,11 |9 22 10,29
0.65 20 19 ,16,25

0,37 20 2з 12,99
0.45 20 25 34,92
0.46 21 0| 27.52
0.23 22 00 39.35
0.38 22 17 30.24
0.28 22 56 36.11
0.64 23 03 04.71
0,21 23 23 29.30

F02483+4302 _14.400

F0,1207-0127 -33.139
F06053-0622 _12.604

06412,0105 -2.218
F0829l +0439 24.33]
F08519+2017 35,821
F1,1047+2841 7з.250
1639з-0614 25.013
17262-23_1з j.846

F ] 7326+3859 3] .008
|7591,-2228 0,059
1822в-1312 -0.389
18355_0532 0.41i
18406-0338 0.173
18116-0.120 -0.389
184.13_0231 -0.138
18507+0110 0.145
18593+0,108 -0.397
1907в+0901 _0.000

19111+1048 0.119
F19226-2225 -17.199
20197+3721 0.401
20232+зз32 -2.367
20255+371,2 -0.623
F21014- 1133 -34.571
F22006+4202 -|0.41I
22475+б939 0.580
22566+5830 _0.949

23030+5958 0.045
F23234+4215 _17.600

16 24 04,3
43 02 56.1

-01 27 28.3
_06 22 31.7
_01 05 16.5
0.1 39 48.4
20 17 58.9
28 47 28.4

_06 15 42.7
-23 43 17.5
38 59 47.2

-22 27 б3,т
-13 12 0i.3
-05 32 27.|
-03 38 40,7
_04 20 49.8
_02 з1 11..1

01 10 13.3
01 08 22.5
09 01 12. 1

10 18 01.7
-22 25 32.9
37 2i 31,8
33 33 11.2
37 12 56.8

-1l JJ +/./
42 02 08.8
59 39 04.1
58 30 56,8
59 58 26.8
42 15 36.2

358+1623 -39. 0235+164,QSo,
AN 0248+430, QSo
PKS 0420-01, QSo
х
MIN.47 06
PKS 0829+046, QSo
oJ 287, QSo, х
MKN 668, х

рк002+05.1
в2 1732+38А, х

PKS 2101-115, х
чRо 42.22.0]., QSo, х
шIl\{
нII-м
нII-N4
рк 106-17.1



l хS паmе

1

uхtll
mJy,

оз65 а1400

4

RA ( 1950)

5

Dec( 1950)

6

[}LAS паmе

7

t)

8

Identification

9

ffi
в0001_333 338 -1.51 _1,51

в0003+438 69l -1,00 _1,00
R0003+547 657 _1,15 -1,15
B003I_057 495 -3,32 _3.32

в0038_019 3769 -1.25 -0.90
в0050_327 355 -1.14 _1.14

R0100-326 2749 -1.31 _1.зl
I]0132+519 27о -3.51 _3.51

в0l4б+Б23 744 -1.49 -1.49
в0148+223 389 -1.03 _1.03
В0204 r 099 398 -1,23 -1.23
в0207_168 l 164 -1.00 _0,99

в0209+220 43т _1.10 -1.10
B022t-049 25б -1,15 -1.15
в0235+072 392 -7.4| -1.41
вOзlO_з03 9;3 -1.1з _1,13

в0335+530 44]. -1.02 -1.02
в0341+091 542 -1.10 -0.90
в0346+253 346 _1,16 -1,16
в0354-243 838 _1.21 -1.11
в0356+121 369 _1.05 -1.05
Е}0432_255 416 -1.03 _1.03

в0436_274 610 -1.36 _0.90
Rо442-1о9 393 _1.05 -1.05
в0446+114 2з4 -1.16 -1.16
I]0453+272 247 -1.00 _i.00
ts0519_054 59т -1.03 -1.03
I]0525+145 463 -1.06 _1.06

B05)5t l 5ti 673 _2.38 - 1 ,1 I

во532_о33 440 _t.43 -1.43

| воsзs tzzз з28 -1.5l -1.5l
l вllьзz_zьз з8l .1,з5 -1.35
| р95,4glояz 5я8 - l. t7 -l,l7
l воsао .sag 941 - l ,07 - l .п7

I Borsz зtт зсз -1,2l -1.2l
l во558+001 808 -1.05 _0.94

l воооz+оzз 7g4 -t.20 -l,]o
lвtlвlв-tцg {75 -1,24 -t.]4
| вuоzz.оэо 1065 -t.ll -1,Il
l в0626 | 532 650 -1.5l -1.5l
l во62s_ з22 444 -L25 _1.25

l BoozBloss 664 -0.9з -1,12

I Booao+zbb 521 -l.2() _1,20

l R0649-зоз 2ь7 -1.08 _1.08
I в0652_057 256 _r.20 -1.20
l вооsз + bBz 9_t0 - l ,07 -1,07
| вооьz-iоэ 668 -l.t4 -0.96
| вооьzlояо з07 -1.08 _1.08

I воzlо+озв з84 -1,I5 -1.I5
I Bnztz+tga 276,2 -1,19 -l,!9
l воziв rзо 2зз _ ! .зб - l ,зб
I Bozzo-atz lO08 -0.97 -l.]5
l впz,:z_олs 6274 -1.09 - 1,09

l воzзэ-ззз 588 -1,0l -1.0l
| в0759+249 57 l -l .69 _0.94

l вовоz+zвз 885 -1.0J _t.Oз
lвояпв-tаz зз8 -1.06 -1,06
I BoBtB-tbz 5э0 -1,19 -1.19
l BoBbr.rbz 2з4 -I.1з -t.tз
IBoBbr+zro 425 -l.з8 -0,98
lвояsв_tоь lt7-t -i.з8 _t.04
I вовsв+оsz 5lO -1.05 -1.07
lвоооl+tцz 478 -1.4l -1,06

| воэrз*ооz бl2 -t.зз _о,98

l BOgi6-050 |064 _1.5з -l.;з
i B09l71294 453 _1,14 -|.l4
l B!023+07l 1606 _1,76 _0.98

| вtозо+зоz l412 -0.96 -1.1з
l вtозs-zтz ,l48 _1.1з _1,1з

FоOоl 7-13о4 -7|.9о72
F000l5-3318 -78,1966
00036+4347 -18.04б2
00036+5445 -7.2562
F00318_0543 -67.9449
00388-0159 -64.4794
F00509_3243 -84.6466
F01009-3241 _8,1.108

F,0l32.1+5154 -10.1173
01454+5224 -9.2492
F01484+2220 _38.2308
F02044+0957 _.18.4089

F,02072-1649 _69.0662
F02097+2203 -36.8322
02215_0455 _58.5381
02358+0712 _46.7939
Fоз105_3о2о -58.9893
03351+5301 -3s.6722
F03419+0906 _34.4511
03462+2521 -22.75L7
F035,11_2422 _48.4716
03б61+1207 -29.8585
!,04i}28-2534 -1о.3221
F04367-2726 -39.9375
0.1421-1 058 -33.0623

F0,1,166+1126 -20.5589
04ь34+2712 _9,8479
05192-0524 -22.3814
05260+1431 _10.9075
05259+1540 _10,2862
05328-0322 _18.4129
05354+2223 _4.7893
F05378-2520 _26.2503
F05408+0843 -10.7929
F'05406+5457 1з.1104
05575-3143 -24.2316

F05581+0006 -1,1.2272
06074+0218 _8.149
F06165-1500 -13.8772
06229-0903 _9.8996

F06263+5314 \8,4476
06284_3214 -18.2439

F06287+6959 23,9186
F'06466+2532 10.9657
06492_3021 _13,401
06524-0546 -1.9145

F06540+58.17 23.7984
061169-1o57 -3.244з
06571+0803 б,бо22
07103+0349 6.49.{9
р07175+1929 14.9,111
07r81_1337 0.0798

F07202+4114 2з,1993
07225_09зз 2,9322
07323-3з21 _6.5058

F07597*2454 26.0055
Ir08079+2822 28.8617
F08086-1411 10.3856
08180_1516 11.746
F08510_1511 18.3129
F08544+2100 36.6145
F08564-1633 18.5519
F08589+0916 33.0068
F09018+1447 35.985
F09136+00.13 31.968
F09167_0500 29.41 15
F09176+2928 43.9154
10233+0706 50.0067
FlOз60+з616 60.5583
F10l}99_2712 27.2112

PKS 0038-019, PGC 2477, QSo

рGс 6844,5ZW 123

PGC 9107, мс(;+01-07_007

PGC 19728

oTL 0717+195

рGс 25163

MARK 1224, рGс 25476

в2 0917+29

00 01 47,309
00 01 зз.608
00 03 39.915
00 03 31.941
00 31 52.941
00 38 52.622
00 50 56.773
01 00 5.tr.479
01 з2 25.861
01 45 28.138
01 ,18 28.325
02 04 26.369
02 07 13.171
02 09 41,61 5
02 21 26,334
02 35 50.690
03 10 34.592
03 з5 16.644
03 41 57.354
03 46 10.151
оз 54 12.758
03 56 05.069
о4 з2 47.7о4
04 36 .14,936

04 42 11.107
04 46 43,11з
04 ьз 27.789
05 19 14.45Гl
05 25 54.801
05 2б 59.602
05 32 56.953
о5 35 29.064
05 37 48.766
05 40 49.971
0ь 40 32.018
0ь 57 2tJ.018
05 58 06.330
06 07 2?.582
06 16 36.875
06 22 55.20i
06 26 28.18,1
об 28 2з.178
06 28 36,855
06 46 39.572
06 49 14.211
06 52 20.402
06 53 56.188
06 57 07.615
06 57 l1.180
о7 1о 19.570
07 17 36.711
07 18 18.400
07 20 1 1.494
07 22 31.986
07 32 27.510
07 59 45.з38
08 07 59.879
08 08 з9.895
08 18 07.141
08 51 00,725
08 54 28.832
08 бб 25.967
08 58 55,449
09 01 48.900
09 1з 34
09 16 41,871
09 17 44.344
lo 23 25.926
10 36 00.б08
10 39 53.891

-13 03 33.66
_зз 18 15.95
+43 48 00.44
+54 45 47,16
-05 43 25.52
_0l 59 40.96
-32 44 |2.49
_32 41 58,37
*5l 54 41.45
+52 23 58.84
+22 20 05.68
+09 57 32,8
_16 49 24.38
+22 03 43,94
-04 54 47.91
+07 13 30.15
_30 19 52.7
+03 05 47.06
+09 06 55,27
+25 22 00.68
-24 23 06.85
+12 07 26.2l
_25 34 43.06
-27 26 47.6з
-10 57 33.47
+11 27 iO.б2
+27 12 t2,65
_05 2,1 з6.51
+14 32 29.82
+15 40 17.65
_03 22 49.21
+22 23 з8.74
-2б 2| 24.з7
+08 4.1 16.4
+54 58 03.3
_31 44 10.69
+00 06 16,54
+02 18 05.3б
_14 59 37.6
_09 02 50.29
+53 1з 22.34
с, lR i)о lo

+69 59 з0.05
+25 32 19.49
_30 21 13,77
-05 46 18.52
+ь8 47 з7.48
-10 57 36.1 3

+08 03 21.11
+0з 50 I7,55
+19 29 59.27
-13 39 11.28
+41 14 09.8
-09 33 59.96
-33 21 41.02
+24 54 07.53
+2в 22 5T.ll
-14 12 11.15
_15 15 47.86
_15 ]2 03.83
+21 00 30.24
-16 32 38.26
+09 16 43,57
+r4 47 з6.63
+00 4з 50.65
_05 01 00.5
+29 29 03,39
+07 06 26.49
+36 16 63.78
-2т |2 0о.71.
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Table 3: IТД-оЬjесts hачiпg ultrа steep sресtru,m
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Table 3: IТД-оЬjесtв hauing ultrа steep spectru,m (сопtiпшеd)

mJy
5 б Е о

ffi
в 1 100 * 316 4з7 ,1 .27 -\ .27
в1221+343 314 -1.15 -0.98
в1301+195 360 _1.01 _1.01

в1315_155 179 _1.05 -1.05
в1331+068 1816 _1.05 _1.05

в1340+391 277 -3.15 -3,15
в1418-308 3458 -7.21 -1.2I
B143:j_050 2344 -1,05 -1.05
в1443+107 266 -].04 _1.04

в1459+136 125з -1.36 -1,36
в1526-3о7 340 -2.82 -2.82
в1549+076 246 _1.01 _1.01

в1603_235 837 _1.20 _1.08

8165i-098 346 -1.15 -1.15
в1655-058 406 _1.01 -1.01
в1705-337 768 -1,36 _1.36
в1709_257 1173 _1.30 -1.05
в1709+243 1126 _2.30 -1.06
в1711-052 421 -1.22 -1.22
в 171б _ 183 582 -1.25 _ 1 .25
в1721+135 467 _1.13 _1.13

в1723-282 454 -2.44 -2.11
в1727_338 958 -1.19 0.57
вlт34_292 507 _i.63 _i.6з
B,l737_287 з86 _1.12 _l,l2
в1739+162 1190 _1.03 _1,03
в1749_240 382 -2.62 -2.62
в1750*353 582 -1.03 _1.оз
в1801-217 84з -0.31 -|.22
в1802_247 т77 -2,77 ^2,17
в1810+066 358 -1.00 _1.00

в1811+498 201 -1.13 _1.1з

в1813_263 398 _1,56 _1.56

в1813+217 927 _1.13 _1.13

в1817_326 389 _1.23 -1,23
в1820_049 391 _1.iз -1.13
в1822_090 681 _1.з9 -1.39
вl827+0сз 830 -1.1| _1.1l
8183l+I30 60t _1.1з -1.1з
Bl840-156 1650 -1.08 _0,92

l Bt вдз*озо 6780 -1.б1 -1.51

I Bl в+л+зоz з22 -1 ,27 -1.27

I Bl855+089 29э -l.|0 -1.10

I Bl900+l13 7о5 _0.90 -1.25
l Bl907+077 lзз8 -1.12 _!.l2
| вlэов+зт.l 586 -1.17 -1.02

l в l 922+ 100 5ь5 - l .06 -0.94
l в tgzg+зzz 41з - l .07 -1,07

|вlэзв-rвz 42з -t.04 -|.04
l вlO4з_о77 449 -1.18 -1.18

IBzozr+rzz 42о _t.Oз -1.08
l в2026+062 з28 -1.19 -1,19
I Bzozz-lab ll54 -1.08 -1,o8
l в2Oзз-047 586 -1.07 -1.07

I Bzoao+oBz 527 _ l ,о7 -0.94

l B2I lб+ 197 583 -0.95 - 1.02
lвzrzз_,zsz 2972 -1.10 -1,10
l вztца -tзz зs5 -I.14 _1,14

l вzззв+озо 256з _L.o0 - 1.0o

36,2678
25.548

80.9248 TxSo 1221+343
81.8483 N{SLO ARC 1668
46,5802
67.0607
74.11"43 TxSo 1340+391
27.9224
48.9384
58.4449
56.668 1

20.7387
42,9933
20.6873
20.4992 PGC 59239
2 1.9 383

7.7398
32.о777
1 8.9112
1 0.9 855
25.3866
3.7949

-0.0526
1.2 681
0.9 87 1

22.6 1 69
1 .1 795

_4.8544
_0.0932
_ 1 .6615
11 .6154

26.4
_4.5832
17.41 19
_8,3 1 39
3.91 18
1.71 18
8.9 з64
9.8270

-5.3177
_0.2 4,16

2.6151
4,1 488

-0.6035
1 2.6278
-2.7о2а
9.0з57

- 1 .8623
_ i 5.5878
- 11.0384
-18,3809
-1 4.0626
_25.3997 рGс 65054, MCG-01-52-010
_20.1 508
_20.0379
_45. 1 483
-44.sтб

_б5.215з PKS 2338+03

о 44 2з.|29
1 00 57.910
2 2| 49.s4б
3 01 19.336
3 15 14.773
3 31 48.301
3 40 08.867
4 18 58.676
4 33 11.660
4 43 06.977
4 59 15.988
,5 26 53.453
5 4s з7.227
,6 03 58,301
6 51 39.648
,6 55 10.844
7 05 39.926
.7 09 54.816
.7 09 07.621
.7 11 00
|7 15 t3.285
t7 21 з7.113
Ll z., cD.llc
t7 27 55.488
17 34 34.008
17 37 31.285
t7 39 11,797
t7 49 36.898
L7 б0 52.1]79
t8 01 37,465
l8 02 06.289
t8 10 25.008
t8 11 зб.,165
t8 13 00.977
l8 1з 08.434
t8 17 12
L8 20 52.789
l8 22 09.039
|8 27 51,227
18 31 12.383
18 40 36.734
18 43 46.20з
18 ,14 32,7ь8
18 б5 43.695
19 00 02,969
19 07 52.977
19 08 57.91,1
19 22 3.1.344
19 29 5t.з59
19 38 31.953
19 43 25.727
20 21 26.922
20 26 49.852
20 27 38.352
20 зз .15.477

20 40 2з.758
21 15 31,578
21 2з 43.039
21 44 21.844
23 38 56-898

-17 02 26.07
_31 41 32.6
+34 21 45.76
+1,s 32 22.3б
-15 33 02.78
+06 49 51.27
+39 11 54.83
-30 50 46.93
-05 03 09.38
+10 44 43.37
+13 36 36.68
_30 4з 01.57
+07 40 19.52
_23 30 41.14
-09 48 31.32
-05 53 02.49
_33 45 59.25
-25 4т 4|.|5
+24 18 33.37
-05 17 5з.8
-18 19 54.38
+13 30 33.87
_28 12 57.16
_зз 51 02.71
_29 16 09.53
_28 .16 42.49
+16 16 41.99
-24 00 l9.49
-35 21 15.45
-21 47 24.\4
-24 46 05.02
+06 41 15.39
+49 48 15.69
_26 21 19.9
+21 46 56.7
_32 36 ,15.9.1
_04 59 22.55
_09 04 36.39
+09 19 54.12
+13 00 27.29
-15 37 36.28
-03 03 05.89
+39 12 04.8
+(J8 55 19.12
+14 19 03.24
+07 .13 3,1.43
fJl Zl JJ.:J

+10 0.1 00,7]
+37 ,13 ?4.95
+18 ,14 02.44
-о7 42 з2.28
+17 45 5з.57
+06 14 41.8
+14 32 ,10.06

-о4 47 43.74
+08 14 26.84
+19 47 21.21
_29 14 08.23
-13 46 06.75
+0з 00 48.?1

р 1 04,13_ 1 70 1

F1 t009_314l
F1?21 7+3422
F1 3014+ 1932

13153-1532
F1331 7+0649
F13400+3912

1.1189- 3050
1 4331_0502

S144234+101 6
F1 4592+1336

1 5269_30,12
F 1 5496+0740
F 1 6038_2330
F16516-09,18
i 655 1 -0552
1 7054_3з46
l70S8-2'o47

F1 7091 +241 8
17109_0518
l7153_1819

F 1 721 6+1 330
1 72з9_28 1 2
1 7279-3 350
] 7з46_291 5
17з7 4-2847

г17391+1617
1 7497-2400
1 7507-3520
18015-2146
18021-2,145
18l04+064 1

F,181 r5+4948
18130_2621
18t 30+2146
18171_3236
1 8207-0459
1 8221-0905
1tl279+0920
18312+1300
18406..1537
1 8437_0302

F18445+3912
18557+0855
19001+1418
] 9077+0743
19089+:J728
1 9226+ 1004
1 9299+3743
19384+18,13
t 9432_0742

F2021 3+ 1 746
},20268+0614
F20275+14з2
Е20337-0447
F20404+081 3
21154+1947
F21237-2913
F21 443_ 1 346
F23389+0300

4
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ТаЬlе 4: Rеsult ot search for optical соuпtеrраrts with-
,iп а radius of 10'iп СДТS opti,cal catalogs

Table 4: Rеsult of sеаrсh for optical соu,пtеrраrts with-
,i,п а radlius of 10'iп СДТS optical eatalogs (сопti,п-
uеd)

name соц
рGс 516 (15,4), рGс 52б (15.3),
MCG+01-01-035, мсG+01_01-036
Vч83 PKS 0005-262 (20)
NGc 253 (7.34), PGc 2789
NGc 262, MCG+05-03_008 , MKN 348,
рGс 2855 (14.3), QSo1
NGC 313, NGс 315, NGc 316,
рGс 3455 (12.2)
NGс 383, рGс 3981 (14.6),
чч83 зс 31, рGс 3982
рGс 4007 (14.5)
NGc 520, PGC 5193 (12.2),
мсG+01_04-052, QS02
NGC 613, рGс 5849 (10.7)
W83 зс 48 (16.2), QSo2
NGс 660, рGс 6318 (11.7)
NGc 695, рGс 6844 (13,9)
мсG+06-05-029, мсG+06-05-031,
PGc 6957 (14.3)
Vч83 PKS 0200-127 (18.5)
NGC 828, MCG+06-05-092,
PGC 8283 (13.1)
чч8Q PKS 0226_038 (17.5)
чч83 Ао 0235+164 (19), QSo2
PGc 10217 (14.5)
NGc 1052, PGc 10175 (11.4)
м77, NGC 1068, чч83 зс 71,
PGc 10266 (9.7)
чV83 4U 0241+61 (16.7), QSo1
рGс 10486 (14.8)
NGC 1097, PGc 10488 (10,3),
Vч83 PKS 0244-304 (10.6)
рGс 10792 (13.5)
чч83 0248+43 (15.5)
PGc 11007 (14.1), NGc 1144,
мсG+00_08_047, рGс 11012 (13.8),

QSo1
мсG+OG07-027, MKN 1066,
рGс 11341 (13.7), QSo1
vv83 (18), QSo2, W8BL 4с 47.08
чч83 (14.3), PGC 12171 (14)
рGс 12131 (13.5)
MKN 150б (12.4), vv83 зс 84 (13.2),
NGс 1275, PGc 12429 (12.7), QSo1
чч83 PKS 0326_288 (17.5)
W83 PKS 0338-214 (18)
MCG-03_10-037, PGc 13589 (14.8)
мсG+12-04-006, рGс 13943 (15.1)
NGc 1482, рGс 14084 (13.1)
W83 зс 105
мсG+01-11-013, рGс 14651 (1б.4)
чV83 (20)
чч83 PKS 0420_01 (18), QSo2

в0004+080

в0005_262
в0045_255
в004б+316

в0055+300

в0104+321

в0105_177
в0121+035

в0131-296
в0134+329
в0140+133
в0148+223
в0149+359

в0200_127
в0207+389

в0226_038
в0235+164
в0238+593
в0238_084
в0240_002

в0241+622
в0243+128
в0244_304

В0247+414
в0248+430
в0252_003

в0256+366

в0300+470
в0313+411
в0313_026
в0316+413

в0326_288
в0338_214
в0339-186
в0345+699
в0352_206
в0404+035
в0409+054
в0418+236
в0420-014

в0456+270
в0502-103
В0531+219
в0537+356
в0541+586
в0549*074
в0551+464

в0557+65з
в0609+710
в0648+275
в0649_303
в0656+330
в0716+714
в0717+194
в0722+300
в0722_095

в0735+178
в0746_261
в0754+100
в0801+052

в0806_103
в0816*253
в0825_202
в0829+046

в0836+299

в0840+б03

в0840+184
в0851+202
в0901+147
в0910+403
в0943_140
в0944+045
в0947+248
в0951+699

в0958+559
в0958+290
в1001_062
в1030+161
в1056_023
в1100+282

в1117+138

мкN 1506 (14,з), PGC 15504 (15),
чV83 зс 120, QSol
W83 в2 0456+27 (18)
vv83 PKS 0502_10 (15.4), QSo1
зс 144
нII_м, PNESO 173.7+02.7
UcGc 03351
NGC 2].10, рGс 18030 (13.2), QSo1
рGс 18078 (14.9), UGC 03374 (13.9),

QSo1
McG+lt_08-008, рGс 18312 (14.3)
MKN з (13.8), рGс 18722 (13.9), QSo1
W83 в2 0648+27 (14.9)
PGc 19728 (15)
чч83 в2 0656+33 (16.5)
чч83 (11), QSo2
чч83 oTL 0717+195 (18)
W83 в2 0722+30 (15.6), QSo1
NGc 2377, PGC 20948 (13.5),
чч83 зс 178, QSo1
чч83 PKS 0735+17 (16.5), QSo2
PGC 21863 (15.3)
чч83 PKS 0754+100 (16.5), QSo2
MKN 1210, McG+01-21-009,
рGс 22641 (14.4)
чV83 зс 195 (18.8)
рGс 23303 (11.8)
vvs3 PKS 0s25-20 (1s)
чV83 PKS 0829+046 (18),

QSo2
PGC 24369 (15.5),
чч83 в2 0836+29в (14), QSol
NGc 2639, MCG+08-16-024,
PGc 24506 (12.6), QSo1
McG+03-22-024, рGс 24485 (15.2)
чч83 (14.5), QSo2 (20)
MKN 1224, PGc 25476 (14.6)
NGс 2782, рGс 26034 (12.3)
NGс 2992, PGc 27982 (13.1), QSo1
Vч83 (16.5)
W83 в2 0947+24
м82, NGC 3034, рGс 28655 (9.2),
чч83 зс 231, QSo2
NGс 3079, рGс 29050 (11.5)
чV83 зс 234 (17.5), QSo1
McG-01-26-014, PGc 29192 (13.5)
мсG+03-27_060, рGс 31159 (14.4)
LсRS в1056-0219 (16.97)
NGc 3504, McG+05-26-039,
PGc 33371 (11.7),
VV83 в2 1100+28 (11.8)
NGc 3628 (9), PGc 34697 (10.4),

]
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Table 4: Resu,lt о| sеаrсh fоr optical соuпtеrраrts ulith-
iп а radiu,s of 10liп СДТS opt,ical catalogs (сопtiп-
ued)

Table 4: Result ot sеаrсh tоr optical соu,пtеrраrts with-
iп 0, rаdius of 10'iп СДТS optical catalogs (сопtiп-
uеd,)

+02-29-020 (V=11

в1127+005
в1149+487

в1203+529

в1211+548
в1216+507
в1217+295

в1223+129

в1226+023
в1231+024
в1,237+224
в7244-255
в1253_055
в1254+571
в1305-241

в1308+326
в1308+37з

в1309+210
в1317-271

в1317_168

в1319-164

в1322-295

в1327_206

в1334_296

в1336+485

в1342+561

в1345+125

в1350+316

в1353+186

NGC 3690, MKN 171, PGC 35321 (12),
PGc 35325, PGC 35326 (12.1),
MCG+10-17-002 (V:16),
мсG+10-17-00з (V:11.8)
vv83 PKS 1127+005 (20.6)
NGC 3932, мсG+08-22-023,
PGC 37194 (15)
NGC 4102, мсG+09-20-094 (V:11.8),
PGc 38392
NGc 4194, MKN 201, PGC 39068 (13)
чV83 4ср 50.33А (16)
NGC 4278, PGC 39764 (11.1),
чч83 в2 12L7+29
NGC 4388, MCG+02_32-041,
PGC 40581 (11.8)
Vч83 зс 273 (13), PGc 41121, QSo2
NGC 4536, рGс 41823 (11.1)
чч83 PKS 1237+224 (|)
чV83 PKS 1244-255 (18), QSo2
чч83 зс 279 (16.8), QSo2
MKN 231, PGC 44117 (14.3), QSo1
рGс 45566, QSo1,
Vv83 PKS 1306-211 (16),
Vч83 в2 1308+32 (19), QSoz
NGс 5005, мсG+06-29-052,
PGC 45749 (10.6), чч83 в2 1308+37
чV83 PKS 1309+21 (15.5)
NGC 5078, МСG-04-32-001 (V:12.5),
PGC 46490 (11.7)
рGс 46510 (14.8),
PGC 46511 (14.5)
MCG-03-34_063, QSo1,
рGс 46710 (14.5)
MCG_05-32_013, NGс 5135,
рGс 46974 (12.8), QSo1
PGC 47430 (14.6), QSo1,
чV83 PKS 1327-206 (16.9)
м83, NGC 5236, рGс 48082 (8),
MCG-05-32-050 (V:8.4),
чч83 PKS 1334-29
NGC 5256, мсG+08-25-031 (V:14.1),
MKN 26б, PGC 48192 (13.9),
чч83, QSo1
мсG+09-23_004 (ч:15), MKN 273,
рGс 48711 (15.1), QSo1
рGс 48898, QSol,
Vч83 PKS 1345+12 (17)
рGс 49258 (15.3),
vv83 зс 293 (15.6, 12.2)
MCG+03_36-005 (V:14.8), MKN 463,
PGc 49538 (14.7), QSol,

паmе

в1404+286
в1410-029

в1411+078

в1411+034
в1418+546
в1435+304
B1448+i69
в1448+634

в1449+164
в1451+037

в1500+423
в1506+345

в1512+045
в1515+340
в1530-085

в1532+236

в1546-292
в1615_201
B164i+399
в1643+022
в1650+024

Bi651_098
в1657+590

в\726_237

в1732+389
в1753+183

в1807+698

в1814+426

в1833+326

в1907+508

в1949+023

в2024+154

counterpats
1353+18 (16)

MKN 668, рGс 50352 (16), Vч8з
NGC 5506, MCG+00-36-028 (V:13.6),
N,IKN 1376, PGC 50782 (12.8), QSo1
NGC 5514, N4CG+01-36-023 (V=14.5),
рGс 50809 (14.1)
PGC 50815 (15.2)
\rv83 (14.5), QSo2, BL
Vv83 в2 1435+30
PGC 529в4 (15.2), Vчsз (13)
рGс 52924 (14.5), QSo1,
\rv83 зс 305 (16)
рGс 53079, PGC 53082
NGC 5775, ]\{CG+01_38-014 (ч:13),
PGc 53247 (12.5)
UGC 09671 (15.6)
PGc 54033 (15.6),
MCG+06-33-022 (V=15.6),
VV83 в2 1506+34А (15)
рGс 54448 (16.3)
чч83 в2 1515+34А (15)
МСG-01-40-001 (V=13.5),
PGC 55410 (15.3),

QSo1 1530-085 (15.7)
IVICG+04-37-005 (V:14.4),
PGC 55497 (14)
NGc 6000, PGC 56145 (i3)
VV83
Vч83 зс 345 (16.3), QSo2
VV83 PKS 1643+022 (16.5, 18)
NGC 6240, N,{сG+00-43_004 (V:14.7),
PGC 59186 (13.8)
PGc 59239
MCG+ 10-24-084 (V:14.2),
PGC 59352 (11.1)
NGC 6369 (13), рк002+05.1 (10.4),
PNESo
чч83 в2 1732+38А (19), QSo2
NGc 6500, мсG+03-46-003 (V:13.4),
рGс 61123 (13,1)
п,{сG+ 12-17-000 (V:14.4),
\l\,.83 зс 371 (14.2), QSo2
\{CG+07-37-030 (V:15.9),
MCG+07_37-031 (ч:16.1),
рGс 61664 (15.9)
рGс 620в2 (15.6), QSo1,
чV83 зс 382 (14.5, 15.5)
}IGС 6764, MCG+08-35-003 (V=13.2),
рGс 62806 (12.7)
PGC 63758, VV83 зс 403 (14.5),

QSo1
чV83 PKS 2024+154 (19.5)
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Table 4: Result of sеаrсh fоr optical соu,пtеrраrts with-
iп а radius of 1(l'iп СДТS opti,cal catalogs (сопtiп-
uеd)

nalne
в2025+372
в2033-047

в2101-115

в2149-084
в2200+420
в2204+099
в2223-052
в2230+582
в2238+610

в2247+596
в2256+585
в2300+086

в2303+599
в2314+038
в2319+047
в2322+149
в2323+422

в2325+085

optical counterpats
HIIS 1

N,ICG-01-52-010 (V:13,5),
рGс 65054 (13.5)
NGC 7009, рк037-з4.1 (8.9),
PNESO 037.7-34.5,
Vч83 PKS 2101_115 (в.4)
VV83 (14)
чV83 (14, 15), QSo2, BL LAC
NGC 7212, PGC 68065 (14.9), QSo1
VV83 зс 446 (16.9, 18.4), QSo2
HIIS 138
IýGC 7354, рк107+02.1 (12.9),
PNESO 107.8+02.3
HIIS 146
HIIS 152
NGC 7469, MKN 1514,
PGC 70348 (12,9), QSoi (13,15)
NGC 1470, HII_S 156
PGC 70899, QSo1, зс 459
ZCG 2319+04 (15.9)
MCG+02_59-038, PGC 71370 (13.4)

NGC 7662. PKl06_17.i (9.2),
PNESo 106.5-17,6
NGc 7674, MCG+01_59-080 (V:14),
N,{CG+01-59_081 (V=16), MKN 533,
PGC 715t}4 (i3.9),
рGс 71505 (15.4), QSo1
VV83 PKS 233в+03 (20.2)

NGC 7770,7771, PGC 72635 (14.5),
PGC 72638 (13)

PGC 72664, QSo1, QSo2,
VV83 PKS 2349-01 (16, ]7.5)
ZWG 499.010 (15.2),
рGс 72893 (15.1)

в2338+030
в2348+198

в2349_014

в2353+299

Table 5: Resu,lt of sеаrсh fоr X-r,ay сutпtеrраrts ulith-
in а radius of 60'iп СДТS o1ltical catalogs

YERKHODANO И ТR USHKII\I

ТаЬlе 5: Resu,lt of sеаrсh for Х-rау соuпtеrраrts with-
iп а rаdius of 60'iп СДТS opt,ical catalogs (сопtiп-
ued)

паmе

в0240-002

в0241+622
в0244_304

в0252*003

в0313+411

в0313-026
в0316+413
в0338-214
в0420-014
в0430+052

в0531+219
в0549*074
в0551+464
в0605-063

в0609+710

в0716+714

в0735+178

в0754+100
в0829+046
в0835+6.15

в0840+503

в0851+202

в0910+403
в0943- 140

в0951+699

в0958+559

в0958+290
в1100+282
в1117+138

в1125+588

в1217+295

в1223+129

_084 GA .0-0814,
Х-rач counterpats

RxJ024104_0815.2, ENOBS
1WGA J0242.6-0000,
RxJ024240-0000.7, EIN2S
ENHRI, ENOBS
1WGA J0246.3-3016,
RxJ024619-3016.4, EIN2S
lWGA J0255.1-00]"0,
RxJ025511-0010.7
1WGA J0316.7+4119,
RxJ031641+4]. 19.4, ENOBS
1WGA J0315.9-022б
RxJ031945+4130.7, ENOBS
ENOBS, EIN2S
ENOBS, EIN2S
lWGA J0433.1+0521,
RxJ04331 1+052I.2, ENOBS
ENSNR СrаЬ
ENHRI, EIN2S
EIN2S
1WGA J0607.8-0622,
RxJ060747-0623.9
1WGA J0615.5+7102,
RxJ061535+7102. 1, EINzS
1WGA J0721.8+7120,
RxJ072152+7|20,4, EIN2S
1WGA J0738.1+1742,
RxJ073807+L7 42.4, EIN2S
EIN2S
EIN2S
1WGА J0840.1+6419,
RXJ084006+6419.7
1WGA J0843.6+5012,
RxJ084338+5012.1
1WGА J0854.8+2006,
RxJ085448+2006.4, EIN2S
EIN2S
1WGA J0945.6-1419,
RxJ094541-1419,6, EIN2S
1WGA J0955.8+6940,
RxJ095550+6940.4, EIN2S
1WGA J1001.9+5539,
RxJ100159+5541.0, EIN2S
ENQSo
EIN2S
1WGA Jlt20.2+1335,
RxJ112015+1335.6, EIN2S
1WGA J1128.5+5833,
RхJ112831+б833.7
1WGA J1220.1+2916,
RxJ122007+2916.7
RxJ122546+1239.7

в0045_255 ENoBS, RXJ004733-2517.3
в0046+316 1WGA J0048.7+3157,

RxJ004847+3157.2, ENoBS
в0055+300 1WGA J0057.8+3021,

RxJ005748+3021.2, ENoBS
в0104+321 EXSS, trIN2S
в0106+612 ENoBS
в0121+035 1WGA J0124.5+0347,

RхJO12434+0347.6, ENoBS
вOlз4+329 1WGAJ0137.6+3309,

RxJ013741+3309.6, ENOBS
в0140+133 1WGA J0143.0+1338,

RXJO14302+1338.6
в0226-038 ENOBS, EIN2S
в0235+164 1WGА J0238.6+1637,

RxJ023838+1637.1, ENoBS
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Table 5: Resu,lt of search fоr Х-rау соuпtеrраrts u,ith-

iп а radius oJ 60'iп СДТS optical catalogs (сопtiп-
u,ed)

name
в1226+ш

в1231+024
в1253_055

в1254+571
в1308+326

в1308+373

в1322 -295

вlз34-296

в1336+485

в1342+561

в1345+125

в1350+316
в1353+186

в1404+286
Bl4i0-029

в1418+546
в1448+634
в1530*085
в1532+236

rау counterpats
1WGA J1229.1+0202,
RxJ122906+0203.0, ENHRI
EIN2S
1WGА J1256.1-0547,
RxJ125611-0547.3, EIN2S
RxJ1256i3+5652.2
1WGA J1310.4+з220,
RXJ131028+3220.6, BIN2S
1WGA J1310.9+3703,
R.х.]131056+370з.3
1WGА J1325.7-2950,
RXJ132543-2950.1
1WGA J1337.0-2952,
RxJ133700-2952,0, ENHRI
1WGA J1338.3+4816,
RxJ133818+4816.6
1WGA J1344.6+5553,
R.xJ134441+5553.0
lWGA J1347.5+1217.
RxJ134732+1217.2
EIN2S
1WGA J1356.0+1822,
RxJ135603+ 1,822.2, EIN2S
iWGA J1406,9-12827
1WGA J1413.2-0312,
Rx,I141315-0312.3, EIN2S
RXJ141946+5423.0, EI}i2S
EIN2S
EIN2S
1WGА J1534.9+2330

ТаЫе 5: Result of search for Х-rау соuпtеrраrts mith-
iп а rаdius ot 6(l'iп СДТS opt,ical catalogs (сопtiп-
uеd)

Х-rау counterpats

в1641+399

в1650+024

в1732+389

в 1 7з7_080
в1802+025
в1807+698

в1830-210
в1833+326
в2002+335
в2023+335

в2101 - 115

в2200+420

в2223-052

в2300+086

1WGA J1635.8-2812,
RxJ163552-2813.0
1WGA J1642.9+3948,
RXJ164258+3948.6, ENHRI
1WGA J1652.9+0224,
RxJ165259+0224,1
1WGА J1734.3+3857,
RxJ173420+3857.7
EIN2S
E-sl
1WGA J1806,8+6949,
RxJ180649+6949.5, EIN2S
RxJ183339-2103.7
ENHRI, EIN2S
RxJ200422+3339.0
1WGА J2025.1+3343,
RхJ202б10+3342.9
1WGA J2104.1_1121,
RxJ210410_1121.8
1WGA J22o2.7+42L6,
RxJ220243+4216.6, EIN2S
1WGA J2225,7-0456,
RxJ222547_0456.9, EIN2S
1WGA J2303.2+0852,
RxJ230315+0852.5, ENHRI

в2325+085 1WGAJ2327.9+0846,
RxJ232757+0846.7

в2348+198 1WGAJ2351.4+2006,
RxJ235124+2006.7, EIN2S

в2349*014 EIN2S


