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ATa aielaiéad 1616anno 1adaciaaiey ianfeaitd cavuca e é6 aicadénoaep ia 1ea6-
aeapudp ideecavicaiop idaao (., iaideiasd, 1aciad [1, 2]). 1afifeaida cavacadl
daaéea 1 A Aagaeoeé en, i+iééil iiuital éeuooadel-

gaonaiai (00) egeo+aiey, fie a aeeyiea fa 1deecaacaiop

Adaas, ecidiyy ad oeie+anéeé Aifoaa e dece+aneed dadacoddsenoeée [3]. ianito-

audeol a Aagaeoeéd. laia



iledéden iieaecel eg gafioe e 4iead aoiiia [9, 10, 11], ~of 16€4aéT é 460i1io
dacaeoep anodideiee e afodiceie+anéial iladéediaaiey [12, 13, 14, 15, 9, 16, 17]
Eaé T0id+asifil daidd, aiey+ed yada idadanoadeypo niaié daaéed 1auaeod a ia-

gaé Aagacoeed. Oaced enoi+ieée Taiaddeedi, a +anoiinoe, & RCW 120 7at&éod
¢

ia pai-caiaaié 46aieda ¢iic H i RCW 120

NN A NAIA N

A~ N A AN

avaoeeadi (CH;CCH) e iaoeeoeaiea (CH ;CN) Taiadoaeeaapony a aieaa dioy-eod
fdaaacd [24, 25]. I8e yoii CH ;CN, aeaaiaady fnaiaio aielugiio aeiediiio inai-
006, 1 y +6anoaec 820101l aieda iefoifal daca aaesed a 10ilneoaéu-

i .

N AN N AN

T ~ . Y AN

ieé Tiodaaeypony ieioiiioup daca & éeidoe+an



ia0adiaeou 10 aiageca 10aaeuitd 6+afoéia idda é 1adaaioéd aiioaiiid 1aciaia
iada a aaotiaoe+anéil daseeid, iédavuay adaiy o iled+aiey aaiiad ai iad+ito
adaiaia.

1161406 CAY4CAIN6 14088014, A Ofi ~efied efifelcsy 1a01al 1ageiital 1a6+aiey
/414 aieiaied 6adeyaony effeaalaaiep 1asafoe 1adaciaaiey 1anneains -

Ihttps://cdms.astro.uni-koeln.de/classic/molecules
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2https://irsa.ipac.caltech.edu/applications/Spitzer/SHA/?__action=layout.
showDropDown&



3. ligagait, ~of 1T e i
HCO*, HCN, HNC, N,H", C,H & H'CO" iaolaaie iageiildl 1ao+aiey
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A3 Plakitina, K.V. , Kirsanova M.S., Ostrovskii A.B., Salii S. V., Gimalieva A.
D. Applying machine learning to astrochemical observational data // Monthly

Notices of the Royal Astronomical Society. 2026. Volume 547, Issue 3.
373, 21 pp.
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1.1 Ta8afdl Tadaciaaiey 1anfeails cavaca
RCW 120

7z~ N ANO

Aicadénoaed i foly
ioioicaaca. Yol

ol Toaaednina réieaiey
cavica & faganoe efiecediaaiinal aiaistaa (fii., iaideiad, 8aaiod [33, 34]). laia-
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Ofi. xaditia éaoae iféactaapo ianoliieiecaiea liiaéoild enoi+ieéia [49]
Daciadt ésoaia eeidéii caaenyo 10 1anfia enoi+ieéla. Taganou, iadepaadiay a
daiéad aaiilal efifeaalaaiey, iéacaia ésaniai ioyii6aieuiesn

Z oA NN N

aiod [41] ia Thitaa ianéieuée

iainan iieaéoeyoii
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adaciaaiey ianneains 1oioicavaca
aaiea ianneaind 1CT aleasa H ii-faéafoe

RCW 120 ¢ idaaiiéieeeée, +01 1adac

a»

i58404M0ATA6T daneedaie AAITé H ii-Tasafioe. AAoida 3a4i00 [54] faiadceee-
&é 1610106 AET6, T1BTeeaYsiité danoedypudény H  ii-1a8af0lp, & daéaed 1161408
CAYiCAQ ca idAadsaie yoial AETy. Yo 68acaado ia of, +of 1161404 cadcal AoLA-
Aoataase af oidiediaaley H  ii-fasanioe & A4 iiNeaacplaal dafeedaiey

7108y ia 6iMyico0a Aled 5aaida, Alidif T Aseyiee dafisedypuasny H ii-
Ta8afioe ia 0AG6USE IBT0ARA cAACATTABAGTAAIEY & RCW 120 1i-idAcei&i6 fioavsofy
10850001, YoT0 ATidin ei0A0ARAT &c-ca Afciteiial

......

AN AN TSTYS

audéoaie, iddaiéieeeodsiil i

telescope)
9313-2021 (d6éiataeodel ivtdeoa: 1. N. Eédnaitad). Aey iaaepaaieé efi
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Aaiita atee 162aaai0 é aioaiité 0aiTadandda i enitéuciaaiedl noaiaado-

ifal 1aédoa apexOnlineCalibrator , ailiiedancaée ate caéaed ideidiai afiieie-

0aeliné élyodeveaio  n, = 0:79, +0al 1A6daanioe aaiila aioaiiié 0aiiddans-
o0 fa péaed 0aiiadaodol aeaaiial e6+a ( Tmp).
adaaioéa aaiilo e é aié eeiee adieiyeenu fi eniéuciaaiedi

I
iaédoa CLASSc iofadaiiiial 1aania+aiey GILDAS& Aaclidépeé aiacec idiai-

a
efieiciaaeny APLpy[60, 61]. Elid+i04 fiiAé0da&lina eé6ad 4aiido adee idaia-
x &y. Ogie+ité 6d
fidddeyao 20 40 iE. Any idiadaiia
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Ihttps://lwww.apex-telescope.org/telescope/efficiency/index.php
2https://www.iram.fr/IRAMFR/GILDAS
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éaé ICI i51ideed0i+i06 iann, oaé é iaffeaitd ICI,
[49]. A a0adaiiii iidéodacuiii aéaiaciia & ide 1Md1aa a 3 L8884 =12 21iE

), 04é&6 836 CH 3;OH, CH3CN, CH5CCH,
V ' &y0ind yaas. Nai
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o A8aiaciia +anoio 241680 241910 1A6. Easod ya-
TROIG6 0&ITAGA008 A&y 045 sed 8eidé fleacail ia def. 10. 13e MRodaiee 6ad0
u

100 1ledéde  13CO, C™0,
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gioiiioll c-C~ 3H, ia &aa iloyaéa alea,

8101104é daca aey aicadeeaaiey
&Y, ecéb+aiey, 0ai ia 1aiaa yoa iledéoea oateed iaaepaadony iasasedéuii OAl
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i€10iiAol  n; aléled,+ai ia 1dyaié 19dale
(ﬁ5 Nerit aey C-C3H2 (‘JKa§Kc =3 )

2 10 [63]). A T0&e+e4 10 1°CO & CIP0, &oid04 1aashaapony aaléi anaé OAI
i6ifo0a 6acaaiaidial 0aaenodedopony ol

+aiey aey eclofiieiaia Co
e

Oaaeeoa 1: Nidéosaeuina eeie

e 1aiadoeediind ileaeoe e dacaéoaddenoeee éee-
ieé: éaaioiata +eneéa, ~anoiod, yiadaee ééé”l'(?(”) oaiaiaé E,. Aiy ei-
6i5iadey 4064 Acyoa ¢ 4ach 4aifi6 CDMS. Eadol eidaadasnins
eioaifieaiinoaé aey anao 1aiaddezedii(io iieaéde aianoa i éadoaie yo-
éinoiié 0aiiadaoodn Toiadaseapory ia def. 79 é 10

liedéosa | 14o0adia xafoioa, 1A0 E,, E | 16eid+aied
HC3N J=22 21 200135.392 1105 a facioa
MALT90  [28]
jadeépaaény ia-
dadiat=1 0
HDCO Ik, =312 214 201341.362 27.3 | il6&eo8a  ia-
aépaasani
aradana a
RCW 120
CH3;CN?2 Jk =11, 1G, 202355.510 58.3 | iledédea ia-
ABpadsanl  da-
jdad Jx = 12«
11 & [64, 20] &
J« = b1 4 a
MALT90 [28]

|dlaiesedied ia nedaopuaé nodaieda
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liedéeosea

14840614

xafionoa, 1A6

E,, E

aeid+aied

H,CS

3380

CH;CCH?

H.CS
H.CS
H,'3CO

H,CS
SO

OCS

SO
3480

DCO*

‘JKa;Kc:61;6 5 1,5

JKa;KC =546

43;5

JK = 120 110

JKake =606
JKake =634
:31;3

‘JKa;Kc

JKake =624
Jk =54 43

J=17-16

JK :55 44
Jk =56 45

50;5

21;2

52;3

202924.054

203939.255

205080.732

205987.858
206052.602
206131.626

206158.602
206176.005

206745.156

215220.653
215839.920

216112.582

47.3

38.3

64.0

34.6
153.1
31.6

87.3
38.6

89.3

44.1
34.4

20.7

ile&eoea
aspaagani
4i46a0&
RCW 120
ile&eoea
aspaagani
4i86a0&
RCW 120
ile&eoea
aspaagani
4i46a0&
RCW 120

ileaéoea
aépaaéanu
aidoata
RCW 120

ileaéoea
aépaaéanu
aidoana
RCW 120
ileaéoea
aepaaéanu
aidoata
RCW 120

ileaéoea
aeépaaéanu
aidoata
RCW 120
iledéoea
aepaaéanu
aiadada
RCW 120

»

a»

a

[glaiecedied ia nedaopuaé nodaieda




Agaaa 1 18
Oaaéeva 1 Idiaieeedied
lledéoea | 1464614 xafoioa, 1A6 E., E | i6gi&+aiéd
c-CsH» .k, =330 221 216278.756 19.5 | ile&edea  ia-
aépaasani
aiddana a
RCW 120
CCD JkaKe =345 234 216372.837 20.8 | il6décea ia-
aépaasanu
aiddana a
RCW 120
13CN N =2 1J=23=2 |216710.144 15.6 | ilé&edea  ia-
32,F1=2 1, F = aépaasani
12 aiddana a
RCW 120
H,S Jkake =220 211 216710.437 84.0 | il6décea ia-
aépaasanu
aiddana a
RCW 120
HCOOCH; | Jk, ., 20020 | 216964.157 111.5 | iledéoea ia-
19119, A aepaaeanu
aiddana a
RCW 120
Sio J=5 4 217104.919 31.3 | iledécea ia-
aépaasanu
daiddJ =2 1,
MALT90 [28]
DCN J=3 2 217238.538 20.9 | iiedécea ia-
aépaasanu
aiddana a
RCW 120
13CN N =2 1, J =5=2 | 217467.150 15.7
3=2,F1=3 2,F =
4 3
c-CsH» Jk. k. =606 515 217822.148 38.6
H,CO Jk.k. =303 202 218222.192 21.0 | il6décea ia-
aépaasani
aiddana a
RCW 120

[glaiecedied ia nedaopuaé nodaieda




Agaaa 1 19
Oaaéeva 1 Idiaieeedied

lledesdea | 1adadia xafioloa, 1A6 E., E | 16¢i&+aied

HC3N J=24 23 218324.723 131.0 | iadépaasani
a Tacida
MALT90 [28],
i&0ddta J = 1
0

H,CO Jk.k. =321 220 218760.066 68.1

OoCS J=18 17 218903.356 99.8

c'®o J=2 1 219560.354 15.8 | iadepaaeeni
[ELEGIE
J = 21
J = 10,
J = 32
J = 01 a
daaioad [51, 65,
53, 49, 66]

HNCO .k = 10010 9 | 219798.274 58.0 | iaaépaaéani
a Tacidé
MALT90 [28],
[ELEGIE
JKa;Kc - 40;4
303 e
JKa;KC - 41;4
31;2

H,13CO .k, =312 211 219908.525 32.9

H,CN Ik Ke 303 202, | 220178.897 21.1 | iledécea ia-

F = 5=2 5=2, n=18- aépaaeani
10 aidoana a

RCW 120

Iglaiecedied ia nedaopuaé nodaieda
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Oaaeeda 1

e
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liedéeosea

xafionoa, 1A6

E,, E

aeid+aied

1300

CH3CN?

SG,

CH3;CCH?

HSO

CH3CN?

CH3;CCH?

JK = 120 110

Jkake = 11111 1010

JK = 130 120

Nk e 625 524,
J =13=2 11=2, F =
6 5

Jk = 130 120

JK = 140 130

220398.667

220747.261

221965.220

222166.971

238156.771

239137.917

239252.294

15.9

68.9

60.4

74.6

93.4

80.3

86.1

jaaépaaéeni
[ELEGIED

N N RO

('R SEFEE I 'R ]
]
w w N -

= 0 1 ¢
iadaciat idee-
aoJ =5 4e
J =8 74&0aai-
oad [51, 54, 53
49, 67, 66, 68]
jaaspaaseni
iadadiad
J« = 12
11 [64, 20] e
Jdk = 51 4 a
MALT90 [28]
ileaéoea
iadepaa-
éana daida
Jkake = D24
41;3 [20]

legeoea  ia-
A8PAABARI
4i85a04 a
RCW 120
iaaepaaseni
ERETEN

e = 12«
11 [64, 20] &
Jo =5, 4 &
MALTO90 [28]

[diaieaedied ia nedaopudé nodaieod




Agaaa 1 21
Oaaéeva 1 Idiaieeedied

lledesdea | 1adadia xafioloa, 1A6 E., E | 16¢i&+aied

H,CCO Jkak. =120, 11341 | 240185.794 88.0 | iledécea ia-
aépaasani
aidoana a
RCW 120

H,CS Jc.ke = To7 6og 240266.872 46.1

H,CS .k, =726 625 240382.051 98.8

H,CS Jk.k. = T35 634 240393.037 164.6

H,CS Jc.Ko = T34 633 240393.762 164.6

H,CS .k, =T25 624 240549.066 98.8

c3s J=5 4 241016.089 27.8 | llédeoea  ia-
aépaaeani
daid4J =5 4
[20]

SO, K.k, =524 i3 241615.797 23.6 | il6déoea
jaaépaa-
éanl dai&a
JKa;Kc 52;4
41,3 [20]

CH5OH, JK.K, 505 44, | 241791.352 34.8 | iilee8nioal ia-

vi=0 22 |A* dadiaia a daai-
04 [20]

C33s Jk =50 4o 242913.610 35.0 | ilédéoea ia-
aépaaeani
aidoana a
RCW 120

OCS J=20 19 243218.036 122.6

H,CS Jk.k. =716 615 244048.504 60.0

SO, .k, = 14014 13113 | 244254.218 93.9 | iledéoea
jaaépaa-
éanl dai&a
JKa;Kc 52;4
443 [20]

H,CCO ok, = 12001 11340 | 244712.269 89.4

Iglaiecedied ia nedaopuaé nodaieda
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Oaaeeda 1

e

22

liedéeosea

xafionoa, 1A6

E,, E

aeid+aied

CS

HCsN

HCN

SO
H13CN

HlSCO+

SiOo

HNC

SO
CCH?

J=27-26

NJ=66 55
J=3 2

JK :67 56
Ny =372 %= F =
4 3

244935.557

245606.320

258156.996

258255.826
259011.798

260255.339

260518.009

261263.513

261843.721
262004.260

35.3

165.0

24.8

56.5
24.9

25.0

43.8

25.1

47.6
25.1

edessa  fa-
A8paasani
4i45204 a
RCW 120
ia48paasani

a 14cida
MALT90  [28],
8348618 J = 1
0

fledeoea  fa-
a8paasani
4i40204 a
RCW 120

ilegeosa  fa-
A8PaABARI
4i85a04 a
RCW 120
leaeosa  ia-
A8pEABARI
4i85a04 a
RCW 120
ilegeosa  ia-
ABpaABARI
3aiddJ = 2 1,
MALT90 [28]
ilegeosa  ia-
A8pEABARI
3aid8d4J =1 0,
MALT90 [28]

ifeaéoea
iaa8paa-

eéanu daida
Ny = 13 0o
, MALTO0 [28]

[glaiecedied ia nedaopuaé nodaieda
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o 7

Oadeeda 1 latalesedied

lledeoea | 140460 xafioloa, 1A6 | Ey, E | ideid+aied
CCH Ny = 35 23, F = | 262064.986 25.2 | lledecea
3 2 jaaepaa-
s8afU 5aiaa

Ny = 13 0o
. MALT90 [28]

CCH NJ = 35:2 23:2, F = 262067.469 25.2 iTeé.ééeé.
21 iaaebaa-
éanu daida

Ny = 13 0o

AAAAAA

& fifdaeidiey: CS, CH ;0H, SiO, DCO', H3CO*, H,CO, HNCO, HDCO,
H,13CO, H,CS, HN'3C, SO, %*s0, HG;N, OCS, SQ. Egiée iiedéoeyaiial écéd+a-

daca) & aieada 1aiaiaill eceo+aiedi idaedo ieie. EaNA o1al, ileeil caidoeol,
+07 ITéaéoel 1aoaiiea e 1éfieaa édaiiey 16iyaeypo yoéea yienneiiita ioéciaée
0 efifieaasaiiar fi . eifioité 0aiiddaoodl

naay oaéea iiedéoed, éaé C*s, SO, DCN, CHCCH, CHs;CN, H,S, HCN, H,CN,
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