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SEARCH AND IDENTIFICATION OF YOUNG STELLAR OBJECTS IN INFRARED DUST BUBBLES N19

In last times the dynamic development of astrophysics studied the interaction of matter and radiation
on cosmos space, as well as the appearance of new possibilities of observation of celestial bodies allow to
investigate the physical processes in the interstellar medium in detail. The density and quantity of interstellar
gas and dust determine the possibility of new star formation, meanwhile star changes the properties of the
surrounding interstellar medium, they heat it, support the continues movement of gas and supplement the
medium with their own matter and change their chemical composition. In the present work, the first searches
of young stellar objects were carried out in the region of the infrared duct bubble N19 and also there were
created the program for searching of new stellar objects in computer simulation by MatLab. 11 objects were
attributed to the young stars of | class by the found sources of infrared radiation, 26 objects to the Il class and
20 objects are regarded to the young stars at the stage of transition disks. As a result, “a color-color” diagram
for young stellar objects candidates detected near the infrared dust bubble N19 was constructed. In addition,
there were analyzed the ranges of variation of the color indices and that diagram allows to determine the new
criteria for determination of the new star objects in accordance with the stage of their evolution.
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N19 uHPpaKbI3blL1 TO3aHAbI KenipLUiKk aiMarbIHAQ XKac Kynabl3 ob6beKTinepai isney KaHe aHbIKTay

COHFbl *Kblaapbl fFapblll KeHICTiriHaeri AeHenep MeH CayfeneHyiH e3apa apeKeTTecyiH 3epTTeMTiH
acTPOOU3NKa FbINbIMbIHBIH, KapKbIHAbI AaMybl, COHAAN-aK acnaH AeHenepiH HbaKkblnayablH, »KaHa aaicTepiHiH
nanga 6onybl KyA4bl3 apanbik opTada GU3MKaAbIK NPOLECTEPA] MYKMAT 3epTTeyre MyMKiHAIK bepin Keneai.
WynaopizgapabiH nanga 6oy MyMKIHAIT KyAAbi3apanblk ra3 6eH To3aHHbIH, TbIFbI3AblFbl MEH MeslepiHe
HalNaHbICTbl, an XKyAAbI34ap KOPLUAFaH KyaAbl3apasiblK OPTaHbIH KacueTTepiH e3repTesi, OHbl Kbl3ablpaabl,
rasgblH, Y34iKCi3 KO3FanbiCblH KONAANAbl KaHEe KOoplafaH OpTaHbl ©3 3aTTapbiMeH TOJbIKTbIPbIM, OHbIH,
XUMUSNBIK KypamblH e3repTefi. YCbiHblAFaH KymbicTa BipiHwWwi peT N19 mMHdpaKbi3bll To3aHabl KenipLuik
aiMafblH/ia *Kac *KyAabl3 06beKTiNepiHe i3aey Kyprisingi. TaHAanfaH KaxkeTTei KpuTepuiinep 6olbliHLLIE Kac
KyNapli3 O0BbEKTINepiH i3aeyre apHanfaH KOMMblOTepAik opTadbl Matlab matemaTtuKanblk, moaenbaey
Harmapnamacs! KacakTanabl. TabbinFaH MHOPaAAKbI3bIA CayNeneHy KesaepiHeH | KNacc Kac Xynabl3fapbiHa
’)aTaTblH 11 06beKT, an Il kKnaccka 26-cbl kaHe 20-cbl ©TNeni AMCK CaTbICbIHAAFbl KaC KyAabl3 0DbEKTIC
6onaTbiHbl aHblKTanApl. HaTuxeciHae WHOpPakKkbi3bln N19 To3aHAbl Kenipwik MaHblHA@ Kac Kyaapi3
HblCaHAApPbIHA YMITKepaep yWiH “Tyc-Tyc” anarpammacs! TYpFbi3blifaH. COHbIMEH KaTap, TYC KBPCeTKIiWTePiHiH,
e3repy AManasoHaapbl TaNdaHFaH KaHE OCbl AMAarpamMMa Kac *Kyaabl3 06beKTiNepiH 0NapablH, 3BONOLMANBIK
CaTbICbIHA COMKEC aHbIKTaYAbIH KaHa KpUTepunnepai ankbiHAayFa MyMKIHAIK 6epeTiHAriH KepceTiareH.
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B nocnegHee Bpems CTpemuTeIbHOE pas3BuUTMe acTPOdU3MKKM, KOTopas M3ydaeT B3aMMOLEencTsue
BELLECTBA M M3/Iy4EHNA B KOCMUYECKOM NPOCTPAHCTBE, KaK M NOAB/JEHME HOBbIX BO3MOMXKHOCTEN HabtoaeH WA
HebecHbIX Tes, MNO3BOAMAO AeTasbHO McCaeaoBaTb GU3MYECKMe MNPOLECcChl B Mex3sesgHol cpege. OT
NNOTHOCTM U KOZMYECTBA MEX3Be34HOro rasa M Nblan 3aBUCUT BO3MOMXKHOCTb 3apOXKaAeHNA 38e3/, a 38e3/bl
MEHSIOT CBOMCTBa OKpYXKaloWel MeK3Be3AHOW cpefbl — HarpesaloT ee, MOAAep)KMBaloT HemnpecTaHHoe
OBUNKEHMWE rasa, NoMoHAT cpedy CBOMM BELLECTBOM, MEHAIOT ee XMMUYECKMiA cocTas. B gaHHoM paboTe
nepsble NPon3BeaeH NOUCK MOOAbIX 3BE3AHbIX OOBEKTOB B pernoHe MHbpaKkpacHoOro nblaesoro nysbipa N19;
MO BbIBPAHHbIM KPUTEPUAM NAEHTUDMKALMM Pa3paboTaHbl NPOrPamMMbl MOMCKa MOIObIX 3BE3AHbIX 0O bEKTOB
B KOMMbIOTEPHOM cpede MaTeMaTM4Yeckoro mogdenmposaHus Matlab. M3  HalgeHHbIX WCTOYHMKOB
NMHdpaKpacHoro msnydyeHusa 11 oHbEKTOB OTHECEHbl K MONOAbIM 3Be3dam | Knacca, 26 WUCTOYHMKOB — K
MON0AbIM 3B8e34HbIM 0B6beKkTam Il Knacca 1 20 06BbEKTOB — K MONOAbIM 3BE€3AHbIM 06bEeKTaM, HaxoAALWMMMCA
Ha CTaAMM MepexodHbiX AMCKOB. B pesynbTaTe NOCTpOEHa AMarpamma «LBeT-LBeT» ANA KaHAMAaToB B
MON0oAble 38e34Hble 0ObEKTbI, KOTOPble 0B6HaPYKeHbl B6M3N MHOPAKPACHOTO Nblnesoro nysbipa N19. Takke
NpoaHasM3nMpPOBaHbl AManasoHbl M3MEHEHMsi MOKasaTesel LBeTa M MOKasaHo, 4YTO JaHHas auarpamma
MO3BOJIAET ONPEAENNTb HOBbIE KPUTEPUM A/19 OnpeaeieHns MO0bIX 38e3/4HbIX OObEKTOB B COOTBECTBUM CO

CTaauen nx aBoNOLMN.

Kntouesble cnoBa: mosiople 3Be3Hble 00beKTbl, MHPPAKPACHbIN NMblieBon ny3bipb N19, mexssesaHas

cpena, 3Be3/a
Introduction

The dust bubbles are the most significant
morphological features of the interstellar medium.
The research and analysis of the dust bubbles’
composition provide additional information about the
stellar winds that create them as well as about the
structure and the physical properties of surrounding
of stellar medium. In addition, the study of dust
bubbles gives supplementary information about the
physical parameters of gas and dust in expanding
bubbles, supports to understand their influence to the
magnetic field in stellar medium and also the
processes of star formation and the rate of mass loss
during stellar evolution [1-5].

The star formation in dust bubbles can be
triggered by their expansion, when the leading shock
front overtakes and compresses the pre-existing care
of the molecular cloud. This leads to the gravitational
collapse of the core, as a result of them there are
created all conditions for initiated star formation in
the region of the interstellar medium. The bubbled are
observed in the infrared wavelength range, so the
research of star formation processes is possible by
studying of the fluxes at these wavelengths.

Recently, the search of young stellar objects
in the interstellar medium based by their fluxes in
infrared wavelength range are provided due to the fact
that observational techniques and methods of
conducting observations are developing, more
reliable observational data on stellar objects have
become available and catalogs including a large data
stream on space objects have been formed. At the
present time, there are already reliable techniques for
the identification of young stellar objects, which are
based on the analysis of their energy distributions in

spectra, on the analysis of color diagrams, and on
different criteria on fluxes and color indices [6-10].
In this present work the region of the
interstellar medium near the N19 dust bubble is
investigated for the detection of young stellar objects
using the criteria described in Koenig et.al [11, 12].

Materials and Methods

In this research the large-scale surveys and
catalogs of infrared data were used: 2 MASS (Two
Micron All-Sky Survey) and WISE (Wide-field
Infrared Survey Explorer) [13-20].

2MASS presents observations of the near-
infrared sky at a wavelength of 2 microns. 2MASS
uses two new highly automated 1.3-meter telescope,
one of them at the mountain Hopkins, Arizona and
other at CTION, Chile. Each telescope is equipped
with three-channel camera, and each channel
consisting of a 256x256 array of HgCdTe detectors
capable of simultaneously observing the sky at J (1.25
um), H (1.65 pm), and Ks (2.17 um). In addition,
there are used 2MASS All-Sky Catalog of Point
Sources (2003), a catalog of point sources across the
sky at a wavelength of two microns.

WISE (Wide-Field Infrared Survey Explorer)
is the infrared space telescope of NASA launched into
Earth orbit on December 14, 2009. The main
instrument of WISE observatory is the cryogenic
five-mirror a focal telescope with diameter 40 cm,
with a focal length of 1.35 m and a field of view of 47
angular minutes. The telescope is equipped with four
cameras, each operating in a different range: 3.4, 4.6,
12, and 22 microns. The AIIWISE catalog of pion
siurces in the mid-infrared at wavelengths of 3.4, 4.6,
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12 and 22 pm (W1, W2, W3 and W4, respectively)
was used in this work.

Results and Discussion

N19 is an infrared dust bubble with galactic
coordinates 1=17.0770, b= 0.9460, which is
represented in the catalog of E. Churchwell et.al.
(2006)

Firstly there is determined the center point of the
object relative to which the emission sources in the
near and mid-infrared range are selected within a
radius of 5 angular minutes for searching of young
star objects in the region of infrared dust bubbles N19
(Figure 1).

Figure 1 — The Aladdin database: the image of N19
in DSS, a digitized version of several photographic
astronomical surveys of the night sky taken by the
Space Telescope of Science Institution between
1983 and 2006 indicating the selected center point.

In the AIIWISE Data Release (Cutri+ 2013)
source catalog we specified the value of the central
search point and the search radius for infrared
sources. Here there is also selected the values that are
necessary for working with the data. There are the
distances from the central point, the equatorial
coordinates, the catalog name WISE (at the
wavelengths of 3.4 um, 4.6 um, 12 um, and 22 um)
and 2MASS (at the wavelengths of 1.25 um, 1.65 pm,
and 2.17 um) intensity values, and the corresponding
errors for each flux. These radiation intensities or
fluxes are  dimensionless  physical  values
characterized the illumination created by a celestial
object in the vicinity of the observer. Subjectively its
value is perceived as brilliance (for point sources) or
brightness (for extended sources). In this case, the
luminosity of one source is indicated by comparing it
with the luminosity of another, taken as a standard.
Such standards are usually specially selected non-
variable stars.
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The search found 547 sources of the infrared
radiation in the region of N19. In that way, there are
constructed the table containing the information on
the found sources of infrared radiation.

The first step in the research was to work in
Excel: we removed the objects, which did not have
the flux number in the considering wavelengths: 1.25
um, 1.65 um, 2.17 pum, 3.4 um, 4.6 um, 12 pm, and
22 um. Then we deleted the objects which had the
values of radiation intensity with large errors more
than 0.2 mag (the unit of flux, a dimensionless
measure of objects’ brightness). In that way, we had
only 406 objects, which had the reliable data of
radiation fluxes.

The second step was to delete the contaminating
factors in the search of young stellar bodies from the
table of objects. With the help of the developed
programs in MatLab we removed the objects which
represent the radiation of active galactic nuclei
(AGN), sources of normal star formation regions of
galaxies, shock waves, and radiation of polycyclic
aromatic hydrocarbon (PAH) molecules formed as a
result of chemical reactions in the cold regions of the
molecular cloud. These objects are the polluting
factors.

Therefore, we have 400 sources of the infrared
radiation, which are considered as the candidates of
the young stellar objects. The third step was to check
the remaining objects for fulfillment of the criteria
described in Koenig, 2014. Initially we search the
young stellar objects of I class.

The young star objects of | class (protostars) are
the reddest objects and they are selected according to
the following criteria:

[4.6]-[2 ]>20'

[3.4]-[4.6]>—-0.42-([4.6

[3.4]-[4.6]>0.46-([4.
2]<45,

[4.6]-[1

here [3.4] is the radiation flux at wavelength of

12])+2.2;
] [12])—0.9;
< 4.

3.4 pum, [4.6] is the radiation flux at wavelength of
4.6 um, [12] is the radiation flux at wavelength of 12

um. The difference between [3.4] and [4.6] is called

the color index, which is the spectral characteristics
of the observed radiation of star determined by the
measurement of energy in the given range of
electromagnetic spectrum.

In our research 9 infrared sources out of 400
objects meet these conditions (the flux data are
presented in Table 1 (Appendix 1)).
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The fourth stage: the remaining 391 objects were
checked to see if they correspond the criteria for
young stellar objects of Il class. The young stellar
objects of Il class are slightly less reddened objects
and are distinguished by colors:

[3.4]-[4.6]>0.25;
[3.4]-[4.6] <0.9-([4.6]-[12])-0.25;
[3.4]-[4.6]>-15-([4.6]-[12])+2.1;
[3.4]-[4.6]>0.46-([4.6]—[12])-0.9;

[4.6]-[12] < 4.5.

There are also found 19 objects corresponding
all criteria simultaneously, which are presented above
(the flux data in Table 2 (Appendix 2)).

The fifth step. For identification of candidates in
young stellar objects there are used the next criteria
among previously unclassified objects with non-zero
photometric error: the fluxes of H (1.65 um) and Ks
(2.17 pum) in the catalog 2MASS and the fluxes in the
wavelengths 3.4 um and 4.6 pum in the catalog of
ALLWISE. 15 objects with such fluxes were selected
here. The criteria of young stellar objects of I and Il
classes according to 2MASS and AIIWISE catalogs
are:

H-Ks>0.0,
H—Ks>-1.76-([3.4]-[4.6])+0.9,
0.55

H-Ks< E-([3.4]—[4.6])—0.850.9 ,
[3.4]<13.0.

The objects satisfying these conditions are further
checked according to the following criteria which
separate from | class.

H—Ks>-1.76-([3.4]-[4.6])+2,25.

That way, there are found 2 young stellar objects of |
class and 13 stellar objects of Il class.

The objects which did not satisfy these
conditions are checked for affiliation to young stellar
objects and the transitional disks. The candidates to
transitional disks are identified by the deficit of
infrared flux in the mid infrared range with spectral
energy distribution. These objects were the
transitional from young stellar with the optic thick
disks that extend to the inner of surface of the star (i.e.
objects of Il class) to the objects where the disk has
dissipated (i.e. young stellar 11l objects). Moreover,

there were found 22 transitional disks (the flux data
are presented in Table 3 (Appendix 3))

In each step, the selected candidates of young
stellar objects are checked to the conditions consistent
with the sources of active galactic nuclei. The
polluting factors were also detected here, so there are
fewer candidates for young stellar bodies.

As a result of this research there were selected a
total 57 candidates of young stellar objects: 11 of
them are of | class, 26 of them are of Il class and 20
objects are the transitional disks. Furthermore, there
were constructed the color-color diagram for our
selected candidates (Fig.2).
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Figure 2 — A color-color diagram of candidates to
young stellar objects near infrared dust bubbles N19

The dependences of color indices by the data of
catalog AIIWISE were demonstrated in Figure 3,
where there was shown that the transitional disks
occupy the area of smaller color indices than objects
of I and Il classes. The color index determining near
infrared range for | class objects has the largest range
of values, while it is the smallest for the transitional
disks. For the transitional disks W1-W?2 it has values
mostly near 0.2, for Il class it varies from 0.3 to 1.8
and for | class it is above 0.8 and reached a value of
2.5. The candidates of 11 class objects have the largest
flux difference in the mid-infrared range W2-W3 than
for | class and transitional disks.

The obtaining diagram allowed to highlight the
regions occupied by candidates of young stellar
objects. Moreover, in this scientific work there were
used the other criteria of color indices, as a result on
the basis of this diagram we could classify young
stellar objects since they were grouped in the diagram
according to their evolution stage.

Conclusion

In that present article there were given the results
of search of young stellar in the infrared dust bubbles
N19, the primary analysis of obtained data and the
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selection of objects by the criteria of identification of
young stellar objects. The distribution diagram was
constructed in space of stellar objects. From found
sources of infrared radiation 11 objects were
attributed to young star of | class, 26 bodies to young
star of Il class and 20 objects of young stellar objects
at the stage of transitional disks. A color-color
diagram was plotted for candidates of young stellar
objects which were detected near the infrared dust

were analyzed and there were shown that that
diagram allows to define the new criteria for
identification of young stellar objects corresponding
with their evolution.
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Appendix 1

Table 1. Candidates to the young atellar objects of I class

Recent Contributions to Physics. Ne3 (86). 2023

https://bph.kaznu.kz

RAJ2000 DEJ2000 W1 W2 W3 W4 J H K
Full TR Tt AlIWISE
h:m:s d:m:s mag mag mag mag mag mag mag
N19 YSO_1 18 18 31.607376 -13 37 14.91636 | J181831.60-133714.9 11.584 10.642 7.066 5.017 16.604 14,513 13.241
N19 YSO 2 18 18 43.839288 -13 38 07.86228 | J181843.83-133807.8 12.293 10.69 7.861 3.398 18.445 16.5 13.881
N19 YSO_3 18 18 45.062400 -133912.67992 | J181845.06-133912.6 11.219 8.859 5.734 1.791 0 0 0
N19 YSO 4 18 18 31.269360 -13 32 49.81956 | J181831.26-133249.8 12.421 11.479 5.944 7.478 17.146 14.823 13.526
N19 YSO 5 18 18 39.489144 -1341 40.29324 | J181839.48-134140.2 10.852 10.021 6.302 0.866 16.797 14.848 12.425
N19 YSO_6 18 18 20.661768 -13 41 56.48892 | J181820.66-134156.4 11.713 10.811 7.64 1.75 18.156 16.818 14.137
N19 YSO 7 18 18 09.773472 -13 36 10.92852 | J181809.77-133610.9 7.997 6.679 3.976 1.642 15.018 12.473 10.473
N19 YSO_ 8 18 18 38.639928 -13 41 57.35364 | J181838.63-134157.3 9.839 8.804 4,501 0.35 14.239 12.596 11.597
N19 YSO 9 18 18 32.846184 -13 32 39.37848 | J181832.84-133239.3 11.015 8.609 6.144 5.867 18.159 15.892 12.83
N19 YSO 10 18 18 34.549752 -13 42 31.24476 | J181834.54-134231.2 12.309 11.296 8.016 1.424 17.7 16.747 14.361
N19 YSO 11 18 18 47.127840 -133442.41784 | J181847.12-133442.4 11.243 10.076 7.102 3.564 16.312 14.06 12.709
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Appendix 2

Table 2. Candidates to the young atellar objects of 11 class

cull RAJ2000 DEJ2000 AlWISE w1 W2 W3 W4 J H K
- "h:m:s" "d:m:s" - mag mag mag mag mag mag mag
N19_YSO_12 | 181834.817640 | -133924.40080 | J181834.81-133924.4 9.696 9.445 7.954 2.627 15.834 12.48 10.812
N19_YSO_13 | 181824.497712 | -133934.68708 | J181824.49-133934.6 11.611 11.161 6.297 2.227 15.041 14.003 13.333
N19_YSO_14 | 181827.976896 | -133504.21044 | J181827.97-133504.2 10.315 9.678 8.407 5.753 18.11 13.295 11.172
N19_YSO_15 | 181839.219000 | -133922.78512 | J181839.21-133922.7 11.535 11.072 9.551 7.103 17.107 14.338 12.7
N19_YSO_16 | 181839.300672 | -1339 39.74148 | J181839.30-133939.7 11.677 11.103 8.328 4.852 17.198 14.594 12.602
N19_YSO_17 | 181837.806384 | -1340 18.24636 | J181837.80-134018.2 9.688 9.273 6.808 2.165 17.985 13.106 11.022
N19_YSO_18 | 181834.256256 | -13 40 48.60264 | J181834.25-134048.6 10.414 9.735 7.787 4.524 16.32 14.633 11.823
N19_YSO_19 | 181828.384056 | -134116.09404 | J181828.38-134116.0 10.292 9.642 4.753 3.914 16.337 14.45 13.349
N19_YSO_20 | 181844.012712 | -13 36 06.04080 | J181844.01-133606.0 10.309 9.738 7.143 4.125 16.205 12.91 11.326
N19_YSO_21 | 181844.604960 | -133627.75492 | J181844.60-133627.7 10.182 9.879 7.486 3.579 16.889 13.054 11.241
N19_YSO_22 | 181828.096560 | -134134.43172 | J181828.09-134134.4 9.916 9.505 4.368 0.715 12.447 11.858 11.47
N19_YSO_23 | 181827.297672 | -134144.49876 | J181827.29-134144.4 10.13 9.313 4.701 3.591 15.589 14.015 13.792
N19_YSO_24 | 181840.283424 | -133417.50296 | J181840.28-133417.5 11.634 10.811 6.525 3.219 14.918 13.513 12.69
N19_YSO_25 | 181835.962440 | -133333.45120 | J181835.96-133333.4 11.739 11.085 6.077 5.089 17.728 14.941 13.713
N19_YSO_26 | 181845.373560 | -133545.29472 | J181845.37-133545.2 11.067 10.798 8.286 3.67 16.233 14.133 12.71
N19_YSO_27 | 181838.978784 | -133347.34216 | J181838.97-133347.3 9.291 8.989 6.866 6.669 14.968 11.77 10.246
N19_YSO_28 | 181845.457296 | -133941.82660 | J181845.45-133941.8 9.64 9.173 6.643 1.789 15.706 12.308 10.561
N19_YSO_29 | 181819.990464 | -134151.11808 | J181819.99-134151.1 11.623 10.812 8.672 2.348 14.981 14.303 13.119
N19_YSO_30 | 181837.773288 | -133311.42676 | J181837.77-133311.4 10.473 9.899 6.542 3.558 14.332 12.907 11.912
N19_YSO_31 | 181831.785528 | -133243.20420 | J181831.78-133243.2 11.743 11.112 5.862 5.051 17.271 15.345 14.377
N19_YSO_32 | 181848.368856 | -1339 02.67408 | J181848.36-133902.6 11.323 10.752 8.061 3.068 17.914 15.134 12.734
N19_YSO_33 | 181837.566336 | -133301.77192 | J181837.56-133301.7 11.33 10.868 6.708 3.42 14.74 13.352 12.634
N19_YSO_34 | 181849.753608 | -13 36 33.58152 | J181849.75-133633.5 11.921 11.407 8.397 3.469 18.321 15.309 13.051
N19_YSO_35 | 181837.905768 | -134214.14152 | J181837.90-134214.1 11.669 11.163 5.312 0.964 15.249 13.617 12.87
N19_YSO_36 | 181838.306568 | -133249.43184 | J181838.30-133249.4 11.394 10.846 7.024 4.724 14.656 13.931 13.422
N19 YSO 37 | 181849.478520 | -133545.85164 | J181849.47-133545.8 11.819 11.181 7.948 4.482 18.152 14.816 12.828
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Search and identification of young stellar objects in infrared dust bubbles N19

Appendix 3

Table 3. Candidates to the young stellar objects as the transitional disks

RAJ2000 DEJ2000 w1 W2 w3 w4 J H K
Full “h:m:s” “d:m:s” AIWISE mag mag mag mag mag mag mag

N19_YSO_38 18 18 28.059504 -13 37 28.44768 J181828.05-133728.4 8.82 8.592 9.394 7.23 15.11 11.534 9.829
N19_YSO_39 18 18 37.744656 -13 38 23.19468 J181837.74-133823.1 10.074 9.908 8.681 4,725 15.615 | 12.457 | 10.902
N19_YSO_40 18 18 29.806968 -13 40 04.49544 J181829.80-134004.4 8.825 8.626 7.062 3.568 14.206 | 11.143 9.694
N19_YSO_41 18 18 25.333080 -13 39 56.58192 J181825.33-133956.5 10.687 10.479 8.139 3.188 16.783 | 13.725 | 11.888
N19_YSO_42 18 18 21.746520 | -133928.30068 | J181821.74-133928.3 10.808 10.657 8.864 5.903 15471 | 12.977 11.82
N19_YSO_43 18 18 35.625792 -13 35 23.86104 J181835.62-133523.8 9.772 9.548 9.005 3.305 14513 | 11.944 | 10.576
N19_YSO_44 18 18 40.489824 | -133703.83052 | J181840.48-133703.8 10.102 9.869 8.223 2.06 13.931 12.02 10.857
N19_YSO_45 18 18 40.972920 | -133740.91448 | J181840.97-133740.9 9.535 9.363 7.856 4.06 12.171 | 12.001 | 10.505
N19_YSO_46 18 18 19.424208 -13 35 42.41976 J181819.42-133542.4 9.138 8.977 8.679 3.375 14.119 | 11.335 9.915
N19_YSO_47 1818 18.881424 | -133921.37896 | J181818.88-133921.3 10.102 9.857 9.158 1.762 15558 | 12.671 | 11.353
N19_YSO_48 18 18 41.926752 -13 36 39.71376 J181841.92-133639.7 10.626 10.448 8.213 3.856 16.864 13.59 11.782
N19_YSO_49 18 18 36.705648 | -134044.66172 | J181836.70-134044.6 8.87 8.624 6.845 3.836 16.348 | 12.428 | 10.449
N19_YSO_50 18 18 13.835976 -13 38 13.52076 J181813.83-133813.5 8.8 8.272 7.24 4.367 13.615 | 11.041 9.645
N19_YSO_51 18 18 36.226080 -13 34 03.45108 J181836.22-133403.4 9.503 9.26 6.948 3.223 15.788 | 12.251 | 10.497
N19_YSO_52 18 18 41.216808 | -134053.91228 | J181841.21-134053.9 8.737 8.513 6.187 1.377 14.921 11.79 10.228
N19_YSO_53 18 18 23.347080 -13 41 48.88536 J181823.34-134148.8 8.829 8.668 6.95 3.305 13.892 | 10.999 9.619
N19_YSO_54 18 1811.621160 | -133946.61460 | J181811.62-133946.6 8.456 8.289 6.928 4.896 13.92 10.79 9.305
N19_YSO_55 18 18 44.902728 -13 34 38.47332 J181844.90-133438.4 10.079 9.922 7.868 3.632 15.364 | 12.452 | 10.988
N19_YSO_56 18 18 46.737432 | -133514.08740 | J181846.73-133514.0 10.307 10.088 7.722 3.493 14.889 12.41 11.233
N19_YSO_57 18 18 43.497360 | -134110.22460 | J181843.49-134110.2 10.1 9.937 8.279 1.42 15.834 | 12.613 | 11.111
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