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DISTRIBUTION OF NH,
IN THE STAR FORMING REGION

A multi-wavelength analysis of the large Galactic infrared bubble N 24 is has been presented in this
paper in order to investigate the molecular and star formation environment around expanding H, regions.
Using archival data from Herschel and ATLASGAL, the distribution and physical properties of the dust
over the entire bubble are studied. To analyse the molecular environment in N 24, observations of NH,
(1,1) and (2,2) were carried out using the Nanshan 26-m radio telescope. The mass-size distributions of
the clumps and the presence of massive young protostars indicate that the shell of N 24 is a region of
ongoing massive star formation. We have presented a multi-wavelength investigation towards the large
Galactic IR bubble N 24 to analyse the physical properties of the dust and gas therein. The infrared struc-
ture and the distribution of the molecular emissions show that the two main regions of G 19.07-0.28 and
G 18.88-0.49 in the N 24 shell are consistent with star formation triggered by the expanding bubble. As
a result of the feedback from massive stars, some new bubbles have already formed in these two regions,
which further affect the environs therein. The data obtained was processed using the Gildas software
package. We found that ammonia NH, (1,1) and NH, (2,2) are present in the N24 bubble region in the
early stages of star formation.
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XKyAAbI3 KaAbinTacy aymarbiHAarbl NH -TiH yAecTipinyi

bepiareH Makanaaa YakeH lanakTuKaablk, MHppakbisbiA N24 KenipuliriH 3epTTeil Keae, KeHenin
XaTkaH H ayMarbiHAAFbl MOAEKYAAAbIK XKOHE XXYAADI3 TY3Y1Lli OPTaAAPAbI aHbIKTaYyAblH KON TOAKbIHAbIK,
aHaAmsi keaTipiareH. Herschel men ATLASGAL-AbIH Tapuxmu AepekTepiH KOAAAHA OTbIPbIN, TO3aHHbIH,
KemnipLUiKTe TapaAybl XXoHe (PU3MKaAbIK, KacnetTepi 3epTTeaeai. bis Kbitan Xaabik Pecry6ukacbiHaarbl
YpiMLLi  KaAacblHAAFbl 26-MeTPAIK HaHbligHb pPaAMOTEAECKOOLIMEH aAbIHFAH MOAIMETTED apKblAbl
N24 kenipuwiriHe Taapay >kacaablK. TyMiHAEP MaCCaAblK, ©ALLEM TYPiHAE YAecTipiayi N24 kenipuuik
KabbIpluarbl >KOFapbl MaCCaAbl >KYAAbI3 KaAbINTacy aymarbl OOAbIM TabblAATbIHABIFbIHbIH ADAEAI
eKEHAIrH kepceTeai. bi3 MyAbTU TOAKbBIH Y3bIHABIKTbI 3epTTEYAi YAKEH MHMPaKbI3bIA [AaAaKTUKAABIK,
N24 kenipwikTeri WwaH MeH ra3 TYyWiplikTepiHiH (PM3MKAAbIK, KaCMeTTEPiH 3epTTey YLUiH YCbIHABIK.
MHMppaKbI3bIA KYPbIAbIM >K8HE MOAEKYAQAAbIK, COYAEAEHYAIH YAECTIPiAYyi KeHerin >KaTkaH KemipLuik
N24 kabblpwarbiHAafbl eki MaHbi3Abl anmakTa G 19.07-0.28 6eH G 18.88-0.49 XYAAbI3 KAAbINTACYbI
OpbIHAAAAAbI. AABIM XXYAAbI3BAAPAAH Kepi GaiAaHbIC HOTUXKECIHAE OCbl eKi aymMaKkTa >kara KenipLuikrep
nanaa 6OAbIM, OAap OAAH AA YAKEH ocepiH Turizyae. AabiHFaH MaaimeTTepai Gildas 6araapAamacsi
apPKbIAbl ©HAEA OTbIPbIMN, XKbIAAAMAbBIK, KOOPAMHATaHbl, >KOAAK, €HAIMH aHbikTai arablk. NH,(1,1)
MeH NH,(2,2) aMMMaKTbIH >KYAAbBI3ABIH KAAbINTACYbIHbIH, aAFaLIKbl KeseHaepiHAe N24 kenipuwik
anmarbiHAQ 60AATbIHAbIFbIH aHbIKTaAbIK. AAbIHFaH MaAiMeTTepai Gildas 6araapAamachl apKbiAbl OHAEN
OTbIPbIM, XbIAAAMABIK, KOOPAMHATaHbl, >KOAAK, EHAITH aHbIKTan aAAbIK. TYMIHAEDP MAcCaAbIK, BALLIEM
TYpiHAe yAecTipiayi N24 kenipuiik Kabblpliuarbl XXOFapbl MaCcCaAbl XXYAAbI3 KAABINTACY aymarbl GOAbIMN
TaObIAQTbIHAbIFbIHbIH, ASAEAI eKEHAIMH aHbIKTAAbIK,.

Ty#HiH ce3aep: XXYAAbI3AAPABIH, KaAbinTacybl, H
>KOFapbl MaCCaAbl XXYAAbI3AAP.

, anmarbl, N24 kenipLuik, MOAEKYAaAbIK, ByATTap,
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Pacnpeaerenne NH, B o6racTy 3Be3p0006pa3oBaHms

B 37Ol cTaThbe NpPeACTaBAEH MHOFOBOAHOBOM aHAAM3 BOABLLIOIO raAakTMUecKoro MHgpakpacHoro
ny3bipsg N 24 C LEAbIO UCCAEAOBAHMS MOAEKYASIPHOWM CPeAbl M CpeAbl 3Be3A006pa3oBaHUs BOKPYT
paclumpsiowmxcst obaactein H . Mcnoab3ys apxusHble aaHHble Herschel n ATLASGAL, mnsyuvaiotcs
pacrnpeAeAeHne 1 (huanyeckme CBOMCTBA MblIAM MO BCEMY My3bIplo. AAS aHaAM3a MOAEKYASPHOTO
okpyxxeHnsi B N 24 nabaiopernss NH, (1,1) 1 (2,2) npoBOAMAMCL C MOMOLBIO 26-METPOBOrO
paamoTeaeckona HanbliaHb B ropoae Ypymum, Kutan. PacnpeaeseHne macc-pa3mepoB CryCTKOB
M HaAMUYME MACCMBHbBIX MOAOAbIX MPOTO3BE3A YKasbiBAIOT HAa TO, 4TO o6oaouka N 24 apasiercs
00AACTBIO MPOAOAXKAIOLLErOCS MACCUBHOIO 3Be3A006pa3oBaHusl. Mbl MPeACTaBUAM MHOrOBOAHOBOE
UCCAEAOBaHME B HarnpaBAeHUM GOAbLIOTO raaakTuyeckoro MK-nysbips N 24 Aas aHaAm3a hm3nueckux
CBOWCTB MbIAM U ra3a B HeM. MHppakpacHas CTpyKTypa 1 pacnpeAeAeHrne MOAEKYASPHbIX BbIGpOCOB
MoKasbIBaloOT, YTO ABE OCHOBHbIe 00AacT G 19.07-0.28 n G 18.88-0.49 B 060A0uKe N 24 COOTBETCTBYIOT
3Be3A0006pa30oBaHMIO, 3arnyCKaeMoMy PaCILUMPSIOWMMCS My3blpeM. B pe3syabtate obpatHOM CBS3U OT
MaCCMBHbIX 3BE3A B 3TUX ABYX 00AACTSIX y>Xe 06pa3oBaAvCh HOBbIE My3bipW, KOTOpbIe eule 6oAblle
BAUSIOT Ha MX OKPecTHOCTU. [MoAyYeHHble AaHHble 06paboTaAm, MCNOAb3Ysl nporpammHbii naket Gil-
das. Mbl o6Hapy»man, uto ammmak NH, (1,1) n NH, (2,2) npucyTcryeT B 06AacTi ny3bipbkos N 24 Ha

PaHHUX CTaAUAX 3B83A006pa3OBaHMﬂ .

KatoueBble caoBa: hopmrpoBaHme 3Be3a, obaact H, N 24 nysbipb, MOAEKYAsIpHble oOAaKa,

MaCCHUBHbIE 3BE3AbI.

Introduction

High-mass stars play an important role in the
development of galaxies because they energize
the interstellar medium and carry heavy elements,
which in turn determine the cooling mechanism of
the galaxy. However, the concept of the formation
of high-mass stars is very important. Most people
do not know that about the fact that the evolution of
isolated small-mass stars is more contradictory than
in the early stages of the formation of massive stars
[1]. This happens when the study of the condition is
poor, except in isolated cases. High-mass stars are
formed in clusters [2], respectively, they are located
at greater distance than molecular clouds, which
form low-mass stars. At the same time, high-mass
stars evolve gradually over a short period of time, in
a dynamically complex environment, and in the first
deep phases.

It is well known that high-mass stars are formed
in giant molecular clouds [3]. Cold and high-mass
clusters > 500 M, are similar to the formation of low-
mass stars in that they consist of massive stars or the
molecular gas required for the initial states of clus-
ter formation [4]. The development of young mas-
sive (protostar) stars in the core density in the beam
of ultraviolet radiation is the basis for the formation
of the ultra-compact H region (UCH, Rs). Most of
them are VLA-registered in the territory of the radio
continuum [5], which describes its distribution and

number. These areas have helped to determine the
trajectories of the many stages of star formation in
the galaxy. Often UCH, Rs) are likened to hot mo-
lecular nuclei [6], which was the origin of UCH, Rs).
However, high-mass protostars have been called
HMPOs or massive young stellar objects (MYSO).
They are recently discovered [7]. Under certain con-
ditions, these clouds, which are infrared dark clouds
(IRDC), are reflected back into the light background,
which provides radiation from polycyclic aromatic
hydrocarbon molecules [8]. Simon and Peretto and
Fuller presented a large catalog of IRDC. Previous
studies have shown that IRDC is cold (< 25 K), dense
(> 10" cm?®) and has a high column density [9] (~
10%-10% cm) [10]. Their size (~ 2 pc) and mass (~
10%-10* M,) are similar to molecular clouds formed
by classes. Here, cold temperatures and fragmented
substructures suggest that they are protoclusters [11].
The kinetic distance is determined using *CO (1-0)
and CS (2-1) radiation in the first and fourth galac-
tic quadrants for IRDC models [12]. However, the
research is aimed at studying the early stages of the
formation of massive mass stars [7], usually one of
these stages for HMPOs, MY SO, IRDC are tracers.
To date, several hundred massive protons or young
interstellar objects have been studied. However, ob-
jects in the early stages of the formation of these and
high-mass stars require detailed study.

In a study conducted by ATLASGAL, objects
corresponding to the formation of giant stars in dif-
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Distribution of NH, in the star forming region

ferent position in a galactic length of +60° and a
width of £1.5° were recorded and compared [13].
Studies with other galactic flying instruments, such
as GLIMPSE 3 to 8 um and HiGAL 70 to 500 um,
have been performed in this area [14]. Studies of the
submillimetric glory continuum play an important
role in the identification of giant mass nodes, which
require information on important parameters. Dis-
tance is especially important when identifying new
sources. This requires determining other properties,
such as mass and brightness. But in the field of giant
mass formation, all this comes down to the study
of molecular bands. This is because their dencity
is approximately the critical density of NH,. This
molecule can accurately determine the properties of
nodules in the structure of large-scale clouds with-
out contamination. Therefore, the molecular gas in
the core is dense (~10° cm?) and cold [7], so many
molecules, such as CS and CO, are partially frozen
in the dust particles. In contrast, the stability of am-
monia residues in the early nuclei of the star is char-
acterized by an abundance of decomposed gas [15].

NH, is known as a reliable test for temperature
in interstellar clouds [16]. The energy levels of rota-
tion are given by the total angular moment J and its
projection on the molecular axis K. Radioactive dis-
placements between K-levels are prohibited and low
metastable energy levels of J=K are excited in the
event of a collision. Their inversion displacement and
intensity radio provides the gas circulation tempera-
ture [17], which is necessary to estimate the kinetic
temperature of the rod. It is necessary to estimate the
correct mass from the submillimeter data. In addition,
inversion displacements are clearly broken down into
very thin components and their ratio provides infor-
mation on determining the size of the optical depth,
column density and rotational temperature.

Observations

In accordance with the study of molecular emis-
sions, the frequencies NH, (1,1) (23.694495 GHz)
and NH, (2,2) (23.722633 GHz) proposed ere have
been set to 23.708564 GHz. These observations were
taken in March 2018 from a 26-meter radio telescope
operated by the Xinjiang Astronomical Observa-
tory of the Chinese Academy of Sciences. The beam
width of this telescope (full width at half the maxi-
mum, FWHM) is about 2’ (0.22 parsecs at a distance
of 383 parsecs) and has a resolution of 23 GHz at a
speed of 0.098 km/h. It is obtained from a digital filter
of 8192 channels in the bandwidth mode of 64 MHz.
The spectral current was periodically calibrated and
a signal was transmitted from the noise diode every

14

6 seconds. Adjustment and control of the telescope
should be at least 18 seconds. Double polarized chan-
nel superheterodyne with a frequency of 22-24.2 GHz
was used as a receiving device with a system tem-
perature of about 50 K at 23 GHz. The maps were as-
sembled and used in on-the-fly (OTF) mode in good
weather and at a height of 20° above the horizon, with
a grid size of '6 by 6’ and a pitch of 30".

Results

We processed the NH, (1,1) signal using CLASS
and GREG software from the GILDAS package.
The speed integration interval is 60-70 km/h to
cover the entire width of the base NH3 (1,1). This
study was performed at the N 24 bubble facility. The
intensity of the strip under study can provide infor-
mation about the column density of NH3 and the
deviation from the kinetic temperature and thermal
equilibrium in the cloud. By processing the received
signal, we obtained the coordinate distribution of
ammonia (Fig.1). WE also received information
about the speed and wigth of the lane.

Figure 1 - Distribution of NH, ammonia by coordinates
Conclusion

We have been able to study the physical proper-
ties of dust and gas granules in a large infrared ga-
lactic N 24 bubble and explain the formation of stars
using data from the Nanshan Radio Telescope. The
research can be summarized as follows:

1) The mass distribution in dense nodes in-
dicates that the giant stars are in the region of
formation.

2) The formation of stars G 19.07-0.28 and G
18.88-0.49 is performed in two important regions of
the bubble N 24, where the infrared structure and the
distribution of molecular radiation are expanding.

3) We found that NH, (1,1) and NH, (2,2) am-
monia are present in the N 24 bubble region in the
early stages of star formation.
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