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ObpaboTKka AaHHbIX

C oaHO3€epKanbHbIX UHCTPYMEHTOB
(Ha npumepe PT-22)



CvllecTBytolMe pelleHns

* CLASS/Gildas — Hanbonee yacto ncnonb3syemoe
pewieHne ana obpaboTKM AaHHbIX

* bubnnoteka specutils ana Python

* [lporpammbl Ana nHTepdepomeTpmmn B
oaHo3epKanbHOM pexume: CASA, AIPS

CodT c dOKycom Ha onpeaenéHHble TeNeCKonbl:
* Green Bank Telescope: dysh
* Parkes 64-m: ATNF Spectral-line Analysis Package



[Toobnemsl

e [lonro ob6pabaTtbiBaTb 60ONbLIOE YNCNO UCTOHYHUKOB
(MOHUTOPWHT)

* CNOXKHO CONOCTaBAATb AaHHbIE 33 Pa3Hble 3NOXMU
HabnogeHUM

e lonrnn npouecc obyyeHmna pabote O

PeweHne

* PaspabotaH moaynbHbIN KO ana Hanbonee
NPOCTON aBTOMATUYECKOMN 0OPabOoTKM AQHHbIX C
OHO3€epPKaNbHbIX PaANOTENECKONOB



CTpyKTYypa nporpammsbl ANA
06pabOTKM AaHHbIX

Mo 3arpys a
AYNb 3arpy3KnN AaHHbIX Mogaynb ans Mopaynb Ans ycpeaHeHus

KOppeKumMmn AaHHbIX NAHHbIX

(pasnunuaetca ana pasHbix
Te/iecKkonos)

Mopaynb ANns aHan3a AaHHbIX

Moaynb ana
SRENZEETY
NaHHbIX




Cnocobbl B3anMoaencTBmA C
MPOrPaMmmont
* KOHCONbHbLIU

* GUI (egnHas popma)
* GUI (nowazosbili macmep) — 8 padpabomke

[Mporpamma siBNAETCcs Kpocc-ni1atpopmMeHHOM
(paboTtaeT Kak noa Windows, Tak 1 nog, Linux)



KOHCO/IbHbIN PeXXnm

D:\Yandex.Disk\RT_22_monitoring>run.exe --source-dir ./Ural-
monitor_2023_Oct

Trying to search for *.sou files for source list...

Found 1 source list files

Full_list.sou, Parsing file ./Ural-monitor_2023_Oct/Full_list.sou
save_path=./Ural-monitor_2023 Oct/process/vlsr.csv
Velocities CSV created successfully!

other band sources:

Process & Plot mode

Replot all data: On

Using Band 50 MHz

./Ural-monitor_2023_Oct/process

Warning! not found source W 75 N in source list visr.csv. Ignoring this
sourcel!!l

For scan 17103002 baseline polynom coefficients are: [-0.0075905364]
For scan 17103003 baseline polynom coefficients are: [0.0078342197]

For scan 17103004 baseline polynom coefficients are: [-0.15428872]

Warning!!! python_peaks.csv file not found in destination folder. To

automatically find detections please run plot_spectra.py with arguments toPY

create it. Then run process again.

Report saved to 'report.html'.

./Ural-monitor_2023_Oct/process/50/report.html

Execute the following commands:

python plot_spectra.py ./Ural-monitor_2023_Oct/process/50/python.csv -
-write_peaks

python plot_spectra.py ./Ural-
monitor_2023_Oct/process/50/python_fullrange.csv --fullrange

python plot_spectra.py ./Ural-
monitor_2023_Oct/process/50/python_epoch.csv --epochs

python plot_spectra.py ./Ural-
monitor_2023_Oct/process/50/python_nondet.csv --write_peaks --
append_peaks

python plot_spectra.py ./Ural-
monitor_2023_Oct/process/50/python_nondet_fullrange.csv --fullrange

python fast_plot_sym.py --input_dir ./Ural-
monitor_2023_Oct/process/50/sym_fixed --output_dir ./Ural-
monitor_2023_Oct/process/50/sym_fixed_plot --width 1500 --height 500 -
-start_i 500 --end_i 1500

HiH#HH# Please run the following command to create detection file & plot
Hitti

thon plot_spectra.py ./Ural-monitor_2023_Oct/process/50/python.csv -
-write_peaks



Pexkum GUI (popma

& ET-22 Data Processor — Oa X
Source Folder: | 0:/RT22_monitoring/Ural-monitor_2024_Feb Browse |
Destination Folder. |C:/utils/RT /Feb_2024 Browse |

Dbserved Month: |Feb Year: |2024
Band ™ S0MHz ¢ 125MHz
Averaging Method: ' Simple mean ¢ Weighted [w = 1/sigma”™2) " ‘Weighted [w = Tint/Tsys"2)

— Ta Conversion — Baseline Correction
" Keepink " Do not apply baseline corection
" Convert to Jy [Factor 13 - ON-ON) " Apply baseline comection with Poly order=1
" Convert to Jy (Factor 25 - ON-ON 3 cycles) " Apply baseline correction with Poly order=2
C Customfactor [1 " Apply baseline correction with Poly order= [3
Skip channels at band center +/- [ﬁ : Skip channels at band edge: [ﬁ

Source Velocities CSY file: |D: JRT22_monitoringsvlsr csy Brcmsel Create velocities CSY erI
[~ Use detection fle  Detection CSV: [T /uiis/det oo Browse | Create Detection C5V fie|
Other Band detections CSY (Optional} | m]
Compare with previous processing [optional): I Browse | Label I
Mauimurn date difference [hours) to separate epochs: IT (default: 24)
¥ Print non-detection table I Print scan names in table

: Ignore scans Peak Detection Settings ————————————————— — Gauss fit

Min. intensity: h & sigma O Jy ¥ Fit gaussians

Min. distance (channels): |3_ ™ Fix velocity on fit

Min. width [channels): |1_ V¥ Plot gaussian fit

-_ Plot Full-Band averagel Plot Epochsl Plot average [Non-detections] | Plot full-band average [Non-detections)

Madify plot settingsl Limit plot to source number: I or part of source name: I




ABTOMATMYECKOE NOCTPOEHME CNEKTPOB
MCTOYHMKOB, MOUCK CUTHANa
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N.. =2 S x 50 #5.F=64Jy: V=393 km/s
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N, =8 3 x #4: F=6Jy; V=101.4 km/s
sean x & #5:F=19Jy; V=99.4 km/s
B~ 2d0 2 & 0 #6: F =11 Jy; V=87.9 km/s
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ABTOMATUYECKOe NOCTpoeHue
Tabaunu, permcTpaumm MCTOYHMKOB

Name Sigma Nfiles PeakMax PeakV|Ncomp| Vrange Dates Tsys_range IntTotal RA DEC VLSR 1 b
w3 57 12 1292 -35.7 |10 [-50.2; -26.2] |14.11:18.10 [159:191] (160 s (2m 39s) 2:25:42.47 162:05:51.1 |-40 133.718+1.216
W75N 2.83 |13 1985 105 |12 [-13.8;20.7] |13.11;14.11:15.11:16.11:17.11:17.10:18.10:19.10:20.10([166: 270] {1000 s (16m 40s) |20:38:37.4442:37:36.5 (8.54 |81.874 [+0.778
AG19.609-0.234 3.53 |2 170 42.6 |8 [26.8;49.2] |14.11:17.10 [194;226] (880 s (14m 39s) 18:27:37.84-11:56:37.5|37 19.609 -0.234
AG28.862+0.066 (145 |8 19 99.4 |6 [87.9: 109.6] [14.11:17.10 [176; 197] (32005 (53m 20s) [18:43:45.93-3:35:29.4 |104.7 |28.861 [+0.067
AG31.243-0.111 (08 |11 |4 258 |1 - 15.11;17.10;159.10 [195:220] |4400s(73m 19s) |18:48:44.59/-1:33:13.0 [18.6 |31.242 |-0.109
AG31.280+0.062 (1.4 |12 |10 110.6 |3 [109.0; 112.6]/15.11;17.10;19.10 [199; 241] |4800 s (80m) 18:48:12.46-1:26:30.2 |109 31.281 [+0.061
AG35.578-0.030 (1.58 |13 |21 512 |5 [49.5;57.4] |15.11;17.10;19.10 [203;289] [5200 s (86m 40s) |18:56:22.172:20:29.7 [52.15 |35.578 |-0.029
AG37.498+0.530 (1.2 |13 14 9.9 5 [1.7: 14.8] 14.11;17.10;19.10 [175;204] (5200 s (86m 40s) [18:57:52.954:18:06.2 |11.53 (37.494 |+0.530
AG37.821+0412 23 |3 52 19.1 |2 [19.1:45.5] [14.11:17.10 [172; 183] (1360 s(22m 40s) |18:58:52.694:32:12.4 |18.8 [37.817 [+0.417
AG38.917-0.353 [1.42 |8 15 388 |1 - 14.11:18.10 [167;201] [3440s(57m20s) [19:03:41.015:09:48.8 [33.2 [38.922 |-0.361
AG40.282-0.220 [1.84 |3 49 73.0 |5 [71.4;97.7] |14.11;18.10 [166;176] (1360 s(22m 40s) [19:05:41.596:26:12.3 |73.7 |40.282 |-0.221
AG43.237-0.046 (191 |3 90 -10.0 |18 [-15.3;24.9] |14.11:17.10 [165:176] [1360s(22m 40s) [19:10:33.57/9:08:25.8 (9.4 43.237 |-0.045
AG43.305-0.209 2,11 |3 10 69.7 |1 - 14.11:18.10 [165;174] (1280s(21m 19s) |[19:11:16.609:07:26.7 [59.2  |43.305 |-0.210
AG44.310+0.041 [1.05 |16 |13 546 3 [54.6; 71.1] |14.11;17.10;19.10 [168; 246] (8240 s (137m 20s) |{19:12:15.46/10:07:53.9 (55.25 |44.310 |+0.042
AG52.097+1.042 |19 |4 104 -28.2 |3 [-33.4;-28.2] |14.11;17.10;19.10 [178;244] 2000 s (33m20s) [19:23:37.1517:28:59.1 |-28.5 |52.097 |[+1.042
AG59.471-0.183 [0.88 24 |8 22.5 |2 [22.5;26.5] |14.11;17.10;18.10:20.10 [168; 235] 10480 s (174m 39s)[19:43:26.86/23:20:26.0 [25.18 |59.471 |-0.183
AG71.313+0.828 [1.18 [I5 |9 9.7 1 14.11;17.10;20.10 [173;209] |6320s(105m 19s) [20:07:31.53/33:59:38.7 |8.43 |71.313 |[+0.828
AG73.652+0.195 [0.83 (32 |15 -78.9 |5 [-80.8; -73.3] |13.11;16.11:17.11:17.10:20.10 [165:224] 12800 s (213m 20s)[20:16:22.1735:36:05.3 |-76.24 |73.653 |4+0.193
AGT74.036-1.712 [1.57 |10 |42 133 3 [-1.2;13.3] |13.11;17.11:17.10 [169;217] |4000 s (66m 40s) |20:25:07.3034:50:05.6 [0.45 |74.036 |-1.713
AGS81.175-0.100 (1.32 |11 |24 -33.3 |5 [-67.2;74.4] |13.11;17.11:18.10 [169; 208] [4400s(73m 19s) |20:40:05.45/41:32:13.4 |-4.65 |81.175 |-0.101
AG81.582+0.104 (099 |18 |13 -11.9 |1 13.11;18.10;20.10 [172;207] |7200 s (120m) 20:40:33.8141:59:02.0 |-7.6 81.582 |+0.102
AGR2.583+0.201 [1.84 |7 159 3.5 5 [3.5:12.4] 13.11;16.11:17.11:17.10 [190; 216] [2560 s (42m 39s) [20:43:27.9342:50:01.7 [28.48 |(82.582 [+0.203
AG84.195+1.439 [1.54 |9 43 2.3 1 - 13.11;17.11:18.10 [200; 215] (3600 s (60m) 20:43:36.5244:51:54.3 |3.25  [84.194 +1.439
AGR5.411+0.002 [1.51 |8 48 -34.5 3 [-36.8; -31.6] |13.11;17.11;18.10 [177;262] (32005 (53m 20s) [20:54:14.5244:54:05.8 |-33.555/85.411 [+0.001
AG98.035+1.446 (091 |19 |22 -60.2 |3 [-78.7; -60.2] |13.11;14.11:17.11:18.10:20.10 [172:210] [7600 s (126m 40s) |21:43:01.16 54:56:16.3 |-66.5 |98.035 |+1.446
AGI135.278+2.797(0.92 |12 |17 -70.0 |1 - 14.11;17.11:17.10:20.10 [161; 173] |4800 s (80m) 2:43:29.12 162:57:05.3 |-71.6 |135.279/+2.797
AG160.144+3.15611.12 14 116 -16.2 11 - 14.11:17.10:20.10 [178: 2301 |5600 s (93m 19s) [5:01:40.14 47:07:23.1 I-16.9 1160.145+3.157
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ABTOMATUYECKOe NOCTpoeHue
Pe3y/1IbTaTOB MOHUTOPUHTIA
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ABTOMAaTHMYeCKOe BMUMUCbIBAHUE
[ayccunaH (mecmupyemcA
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MoHumopuHa ma3epoe 8 JIUHUU
8005s1HO20 napa Ha 22 I'Ty

« Ha PT-22 INPAO AKLlI ®UNAH B 2023-2024 roay
BbINONTHANCA MOHUTOPUHI ~200 Ma3epHbIX
MCTOYHUKOB MU3Ny4YeHNa BOOAHOIo napa
Ma3epoB Ha 22 [T u.




bbinn obHapyXeHbl cneayowmne
3HauYNTESIbHbIE NSMEHEHUS B
cnekTpax MCTOYHUKOB

G28.397+0.078 — noTok B aekabpe 2023 66111 200 AH, 3aTeM K

OBYKpaTHbIW pocT notoka (¢ 8 ao 20 AH) kKOMNOHeHTbI Ha 41.8

G38.917-0.353

01.03.2024 (7 scans
— 14.11.2023 (3 scans
18.10.2023 (5 scans
26.03.2024 (4 scan
26.12.2023 (4 scans
—— 29.01.2024 (6 scans

© 2

®
mMapTy 2024 oH cHusunnca go 50 AHx.
e (38.917-0.353 — B ceHTAbpe 2023 3aperncTpnpoBaHo
Km/C
(G28.397+0.078
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bbinn obHapyXeHbl cneayowmne

3HaA4HYUTEIIbHblE NSMEHEHUNA B
CreKkTpax MCTO4YHNKOB

G43.237-0.046. 3apernctpmpoBaHo yracaHue nsnydeHma B aHBape 2024, nocne
yero dpespane 2024 cnekTp BEPHYNCSA B UCXOQHOE, HO N3BMEHEHHOE B HEKOTOPbIX
KOMMOHEHTaxX COCTOosIHNE. 3aperMcTpnupoBaHa oTaesibHas BCrbIXHYBLIAA

(G52.097+1.042 B deBpane 2024 apkoCTb NCTOYHUKA BHe3anHo ctana 250 AH,
00 3TOro B Apyrne Mecsilbl NOTOK 6bin cTabunbHO okorno 150 AH.
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[ ]
KOMMOHEHTa Ha ~22 KM/c B okTsabpe 2023.
[ J
(G43.237-0.046
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bbinn obHapyXeHbl cneayowmne
3HauYNTESIbHbIE NSMEHEHUS B
cnekTpax MCTOYHUKOB

e (76.658+1.923. B dhespane 2024 Havana NposaABNATbLCS HOBAA KOMIMOHEHTA
n3nyyeHna Ha ~6 Km/c, kotopas B mapTe 2024 BcnbixHyna o 6onee yem 100 AH.

o (G79.874+1.179 B HOs0pe 2023 eanHCTBEHHAA KOMMOHEHTA B CNEKTpe Obina
okono 30 AH, B gekabpe 2023 KOMMOHEHTA CUITbHO YMEHbLUMIIACb N OCTaBasach

Ha HU3KOM YPOBHE B TeYeHne Bcero nepuoda HabnoaeHun

(G76.658+1.923

15.11.2023 (9 scans)
— 18.10.2023 (2 scans)
— 19.10.2023 (10 scans)
25.03.2024 (2 scans)
— 26.01.2024 (10 scans)
——  26.12.2023 (7 scans)
27.12.2023 (1 scan)
28.02.2024 (11 scans)
28.12.2023 (4 scans)
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16.11.2023 (4 scans)

25.01.2024 (5 scans)
25.03.2024 (5 scans)
25.12.2023 (3 scans)
26.12.2023 (7 scans)
28.02.2024 (6 scans)
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bbinn obHapyXeHbl cneayowmne
3HauYNTESIbHbIE NSMEHEHUS B
cnekTpax MCTOYHUKOB

(G82.583+0.201

= 13.11.2023 (3 scans)
— 16.11.2023 (1 scan)
— 17.10.2023 (1 scan)
1711.2023 (2 scans)
25.01.2024 (5 scans)
25.12.2023 (3 scans)
26.03.2024 (8 scans)
— 2702.2024 (4 scans)
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F (Jy)

150 1

100 +

50 1

82.583+0.201. 3apernctpmpoBaHbl 3HaYNUTENbHbIE N3MEHEHUS
PasnnUYHbIX KOMMNOHEHT, B TOM 4ucne Ha -20 KMm/c, Ha 5 KM/c n Ha 8 KMm/c.

G134.279+0.856 NHTEHCUMBHOCTb €A4MHCTBEHHOW KOMMOHEHTbI
mMeHsinack oT 80 go 160 AH B TeveHme nepmoaa HabnogeHun.

G134.279+0.856

ki sl Yo

— 16.11.2023 (3 scans)

- 1711.2023 (3 scans)
25.01.2024 (3 scans)
26.03.2024 (4 scans)
26.12.2023 (2 scans)

—— 27.01.2024 (1 scan)
—— 2702.2024 (4 scans)
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bbinn obHapyXeHbl cneayowmne

3HaA4HYUTEIIbHblE NSMEHEHUNA B

CreKkTpax MCTO4YHNKOB

G188.796+1.033 CneKkTp UCTOYHUKA 3HAYNTENBHO U3MEHUSICS —
WHTEHCUBHOCTb MakcumMmyma MmeHsanacbk ot 250 go 800 AH.

G211.567-9.294 B despane 2024 B cnekTpe nosisunacb HoBas
KOMMOHEHTAa N3ny4vyeHusi Ha ~1.5 KM/c, koTopas yxxe B MapTe mapte 2024
BCrnbixHyna go 600 AH.
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MOHWUTOPWHT: BbIBOAbI

MOHUTOPUHI AaXe OTHOCUTENBbHO HEDOMNbLLLOrO Yncria UCTOYHUKOB
(okono 50) naéTt BO3MOXHOCTb OBOHAPYXXUTb Ma3epHbI€ BCbILLKMW.

[Tpn TOM, 4YTO 0OLLEE YnCcno nctodHnkoB H20 B obnacTax
3Bé€3noobpasoBaHus gocturaet ~1700 (cornacHo gaHHbIM U3
MaserDB.net), ACHO, YTO 3Ha4YMUTENLHOE YMNCMNO BCMbILIEK YNyCKaeTcHa B
B1OY HEBO3MOXHOCTM NOKPbITb HAONIOAEHNAMN TAaKoe OFPOMHOE YUCIIO
NCTOYHWNKOB.

Ho paxe BbIOOp OrpaHM4YeHHOro Yymcra NCTOYHUKOB NO3BOSISAET
ODOHapYXNTb YaCTb CODbLITUN, KOTOPbIE MOTYT ObITb B TOM YKUCIIE
BCMbILWKaMM aKKpeLuu.

[Mpn aTOM HEOOXOOMMO NPOBOANTL AOMNONHUTENbHbIE HADMNIOOEHUS, B
TOM YUCIe Ha MHTepdepoMeTpax, Tak Kak U3 AaHHbIX OAHO3epKanbHbIX
NHCTPYMEHTOB HEBO3MOXXHO CcAenaThb BbIBOAbl O TUMNE BCMbILLEK.



ObpaboTKka AaHHbIX

C UHTEPPEPOMETPOB (Ha npumepe ALMA)



[TonyyeHne AaHHbIX

OnpepneneHune uenen

nccnenoBaHuaA

CkauymnBaHue 13
apxusa ALMA

IlaHHblE B
dopmarte FITS
(kybbl)

[aHHble B

dopmaTte RAW

CamocTtoAaTenbHasd
obpaboTka B CASA

\ }
f

He ob6Aa3aTtenbHbIX 3Tan

—)

NanbHenwwan
paboTa c AaHHbIMMW...



Y710 Aanblwe aenaTtb C AaHHbIMUN Y

e Obpe3aTb Kybbl B npocTtpaHcTBe RA, Dec
* Hantn n naeHTMdUUMpoBaTb CNEKTPANbHbIE NNMHUM

* ObpesaTb Kybbl N0 YacToOTe N NePeBECTM U3 YaCTOTbl B JIy4EBYIO
CKOPOCTb A/1A onpeaenE&HHbIX IMHNUM

* Bbigenntb NCTOYHUKN

* N3BNeYb CNeKTpbl INHUNA

* CKNoUYnUTb Nomexu

* [lponssectn puabTPaLULO, CrNAXKUBAHNE AAHHbIX
* [Monyuntb KapTtbl 0, 1 1 2 MOMeHTa

* HaHecCcTu pernoHsl

* CpaBHUTb U3NY4YEHNE B KOHTUHYYME U B PA3HbIX TUHUAX MeXayY
cobom

* [MocTponTb KauecTBeHHble n30bparkeHna ana nybamkaymm
* CNUCOK MOXHO NPOAO0/IKaTh...



RaKne ecTb rotoBble
MHCTPYMEHTbI 419 aHaNMn3a?

AHanus KVGOB NaHHbIX *PyBDSF pasnoxeHune paguonHteppepomeTpudeckmnx
n3o0bparkeHnsa Ha UCTOUYHUKM
*UVmultiFit npnbaunxkeHne mogenen HenocpeacTBEHHO K

AaHHLIM BUAUMOCTH *Datacomb o6beguHeHWe pagnonHTepdepPOMETPUYECKUX U

O4HO3epKaNbHbIX HabAAEHN
*Stacker obveanHeHne gaHHbIX B 0bnactn UV uam

. .
306 paKeEHMA yspeckit Habop MHCTPYMEHTOB CNEKTPA/IbHOIO aHanM3a

*Astrodendro BbluMcneHne aeHApPOrpaMmmbl Habtogaemblx
WU MOAENNPYEMBIX aCTPOHOMUYECKUX AAHHbIX

*LineStacker ob6begmMHeHMe AaHHbIX NO CNEKTPaibHbIM
NNHUAM

*Deep Focus, MHCTPYMEHT AN AEKOHBONOLMM U300parKeHn,
OBOHapyXeHMA U NONYYEHUA XapPaKTEPUCTUK UCTOYHMKOB B
paanonHTEPOEPOMETPUYECKUX AAHHbIX.

*Spectral Cube npocToi cnocob uteHnsa, o6paboTKM, aHaNU3a
M 3anucK Kyb6oB AaHHbIX

*PV extractor cosgaHune cpe3a NonoXKeHne-CKoOpoCTb U1n
nosoxeHne-4acTtoTa

*Signal ID UHCTpyMeHTbl MAEHTUDUKALUN CUTHANOB
(MacKmnpoBKa U WyMm) ANs cnekTpanbHbIX TMHUN

*Statcont onpegeneHve ypoBHA N3NYy4eHUA KOHTUHYYMA B
CNEeKTPaNbHbIX AaHHbIX C HONbLIMM KOIMYECTBOM JIMHWNIA

*Interferopy 61MbaAnOTEKA MHCTPYMEHTOB, UCMONb3YEMbIX MPU
aHanu3e AaHHbIX pagnMo/Mm-uHTEpPepomMeTpmUn HabaaeHUN

*ESSENCE cTaTucTMyecKasa 3Ha4MMOCTb aHa/In3a U306parkeHum
N OOHAPYKEHWUS CUTHANOB B YCIOBUSAX KOPPEIUPOBAHHOTO
LYyMa B MHTEPDEPOMETPUYECKUX N306parkeHnaX

McTouHuk: https://science.nrao.edu/facilities/alma/analysis_interpretation


https://github.com/onsala-space-observatory/UVMultiFit
https://github.com/centowen/stacker/
https://jbjolly.github.io/LineStacker/
https://spectral-cube.readthedocs.io/en/latest/
https://pvextractor.readthedocs.io/en/latest/
https://github.com/radio-astro-tools/signal-id
https://hera.ph1.uni-koeln.de/~sanchez/statcont
https://interferopy.readthedocs.io/en/latest/
https://github.com/takafumi291/ESSENCE
https://github.com/lofar-astron/PyBDSF
https://github.com/teuben/DataComb
https://pyspeckit.readthedocs.io/en/latest/
https://dendrograms.readthedocs.io/en/stable/
https://github.com/MicheleDelliVeneri/DeepFocus

RaKne ecTb rotoBble
MHCTPYMEHTbI 419 aHaNMn3a?

AHanus CI'IEKTpOB n nepeHoc VI3I'|V'-IEHVI$| *LIME - Kog, ana pacqéTa MONEKYNAPHOIo BO36y>Kﬂ,€HV|F| n
nepeHoca nsnyyenma s 3D

*Cloudy - mogennpoBaHue ycnoBuil B MeX3Be34HOW cpeae .
*Pymcfost - nHTepgeiic python Kk koay 3D-nepeHoca

*Interstellarmedium.org - lMporpammbl nepeHoca U3Ny4eHna pusnyyeHma mcfost
ONA MOAENIMPOBAHUA NNHEMHOTO U3/Ty4EHUS U KOHTUHYYMA
nbian. NMporpammbl HanpaBAeHbl HAa U3YYEHNE MEMK3BE3AHOM
cpeabl, 0CO6EHHO B pagMoananasoHe

*Pdspy - npubankeHne moaenen nepeHoca U3ny4yeHusn
MoHTe-Kapno gns npoto3se3gHbIx/NpoTonnaHEeTHbIX ANCKOB

K ALMA
*XCLASS - mogenunpyeT gaHHble nyTem pelleHua ypaBHeHuA

nepeHoca n3nyyeHna ana n3oTepmmy4eckoro obbeKTa B
OAHOM U3MEPEHUU

*MADCUBA - aHa/a13 acTPOHOMMYECKUX Kyb6OoB AaHHbIX U
MHOEeCTBEHHbIE CEeKTPbl C OCHOBHbIX aCTPOHOMMUYECKUX

ob6beKkToB
*Spectuner - aBTOMaTUYecKan NaeHTUMKaLUA CNeKTPaabHbIX

JNIMHUN MexXK3Be3aHOoM MmoneKynbl (Ha ocHoBe XCLASS) "RADEX opromepHbin He-LTE Koa nepeHoca us/ydeHms

*DESPOTIC Derive the Energetics and SPectra of Optically

*CASSIS - MHTepaKTUBHbIN aHANM3aTOP CNeKTpa -
Thick Interstellar Clouds

*ARTIST - aHanu3aTop cnekTpa ANA MONOAbIX 3BE34HbIX
06beKToB, N/1aHETOOOPA3YHOLWNX AUCKOB UM OKOJI03BE3AHbIX
obonoyek — BK/OYAET NONAPU3ALMIO

*Planetary spectrum generator - Ha6op Mop,eneﬁ nepeHoca
n3nyvyeHma ana CMHTE3a U Noay4YeHMA NaAaHETAPHbIX CNEKTPOB

*McFine CNOoXHO€e, MHOTOKOMMNOHEHTHOE an6aneHme
CNEKTPOB CO CBEPXTOHKMUM paculenneHnem

*PDRToolBox - onpegeneHne ¢pusanyeckmx napameTpos
obnactei poToanccoumaumnm ns HabaraeHuM.

McTouHuk: https://science.nrao.edu/facilities/alma/analysis_interpretation


https://gitlab.nublado.org/cloudy/cloudy/-/wikis/home
http://www.interstellarmedium.org/radiative_transfer/
https://xclass.astro.uni-koeln.de/Home
https://github.com/yqiuu/spectuner
https://www.alma-allegro.nl/software/cassis/
https://www.alma-allegro.nl/artist/
https://pdrtpy.readthedocs.io/en/latest/
https://github.com/lime-rt/lime
https://github.com/cpinte/pymcfost
https://pdspy.readthedocs.io/en/latest/
https://cab.inta-csic.es/madcuba/
https://home.strw.leidenuniv.nl/~moldata/radex.html
https://despotic.readthedocs.io/en/latest/
https://psg.gsfc.nasa.gov/
https://github.com/thomaswilliamsastro/mcfine

RaKne ecTb rotoBble
MHCTPYMEHTbI 419 aHaNMn3a?

Busyanusauma Kybos AaHHbIX

 CARTA - Bu3yanmsauma u aHanms Kybos gaHHbix ALMA, VLA n SKA. PabotaeTt u3
6pay3epa, N03BONAA OTKPbIBATb AaHHbIE HEMNOCPEACTBEHHO Ha CepBepe.

* FRELLED (FITS Realtime Explorer of Low Latency in Every Dimension) — Bu3yanmsayms
KyboB AaHHbIX C NOMOLLbIO Nporpammbl 3d-mogennposaHua Blender

o glue - UHCTPYMEHT A4 nccneagosaHmAa M BUdyaindaumm BHYTPEHHUX CBH3€I>‘I B AdHHDbIX
(2D/3D)

* PV extractor co3aaHune PV-cpe3a (nonoXKeHne-cKopocTb)

* Karma — kvis, kslice_3d, kpvslice — nHcTpymeHTbl Ana BU3yanusaumnm Kybos AaHHbIX
* SAOImage Ds9 — nmeeT BO3MOKHOCTb PaboTbl C Kybamum AaHHbIX.

* U ppyrue...


https://cartavis.org/
http://frelled.wikidot.com/start
http://glueviz.org/
https://pvextractor.readthedocs.io/en/latest/

KaK BblAeATb MCTOYHMKN B KybHax
NAHHbIX?

Pa3sno)keHue Ha rayccuaHbl

* GaussClumps (2D/3D) — Hanbonee NPoOCTO METOA, ANA PA3N0MKEHUA U3TYYEHUS HA FraycCUaHbI

* PyBDSF (2D) — 60n1ee npoaBUHYTbIN MeTo/, Pa3orKeHUA ¢ 60/1bLUIMMM BO3MOMKHOCTAMM MO HACTPOMKe

BbIAEHEHVle BO/IOKOH
* GetFilaments (2D) — BblaeneHne BONOKOH NO M306paKeHUAM B Pa3INYHbIX AMHAX BOJH
* FilFinder (2D/3D) — BblaeneHme BOOKOH Npu NOMOLLM MaTemaTuyeckon mopdonormm (Shih 2009)

* DisPerSE (2D/3D)

Pa3peneHue n3nyyeHmnAa Ha UCTOYHUKU NO MacCKe nukcenemn
* ClumpFind

* FellWalker

* Reinhold



[Toobnema

e CyWwecTByOLLIME MHCTPYMEHTbI 3aTOYEHbI Ha
06paboTKy HEOONBLLIOIO YNCNa NCTOYHUKOB

e Echn nctoyHnkos mHoro (bonee 20), To 0bpaboTKa
NaHHbIX MOXeT 3aHATb 3HaYNTEe/IbHOE BpemMs

* HeT bonee-meHee yHUBepPcaabHOU 060104KMN,
KOTOpaA BbIMNOJIHAET MUMHUMYM HEODXOAUMbIX
onepaumnim ¢ MHOXecTBOM KyboB AaHHbIX N4
NoJly4eHnaA KapT B IMHUAX, TOAHbIX AN
nybanKaumm



PeweHne

* PaspabotaHa HoOBasa cucTema aBTOMATMU3ALMUMU
MultiCube, NO3BONAIOLLLAA NPou3BOANTL
Heobxoanmble onepauunn ¢ FITS Kybamun AaHHbIX C
Teneckona ALMA pgns nonydyeHuma nsobparkeHun u
AaHHbIX, nNpegHa3Ha4YeHHbIX ANA  ynpolweHUs
HAaY4YHbIX NCCNea0BaHUN

* [lo cytn, ato Python-ckpunt (okono 3700 cTpoK
Koaa), KoTopbin obbeanHsaeT bubanoTtekn astropy,
spectral cube wn aplpy ana 3sppekTMBHOM
06paboTKM 1 BM3yanmnsaumm AaHHbIX NO MHOMECTBY
MCTOYHWUKOB.



- GlIF-aHumauua
KyboB AaHHbIX
MOJ1. TNHWUM

CnucokK nepexonos
List_lines.csv

CneKkTpbl uesnbix

BxogHbie nonoc ALMA v
CnMCOK UCTOYHMKOB - TR MBI AU

List_sources.csv, rae NapameTpbl B HanpaB/IeHWUM Ha
YKa3bIBAETCA, B KAKMX
nmHuax obpabatbiBaTh
KaXKAbl UCTOYHUK U B

KaKOM perxume

KOMMaKTHble
Kybbl AaHHbIX MCTOYHMKMY,
B IMHUAX Ha/I0XeH1e MeTOK

(FITS)

ObpaboTKka B

MultiCube

*  WcKknoyeHmne nomex
* BblgeneHne UCTOYHUKOB
_ B KOHTUHYyMe

C yuétom nnm b6es
FITS-Ky6bi ~ BxopHble RapTel 0, 1 112 i cheemren
AaHHbIX, AdHHbIE MOMERTE * KoHBONOUUU
CKa4yaHHble C (FITS v PDF) * OunbTpauumn
ALMA archive . * PernvoHos

OTYyéT ans nybankauum

B CETU UHTEPHET




[TpoekT MAMMOTtH

MAssive star forming regions with variable Methanol Masers: Observations at High angular resolution

HaueneH Ha getanbHoe uccnegoBaHme obnacrten
MACCMBHOTIO 3BE34000pa30BaHMA, CBA3AHHbIX C
MeTaHO/IbHbIMWU Mmazepamum |l Knacca Ha 6.7 T,

* HabntopneHuna B pamkax npoekta MAMMOtH npoBegeHbl Ha
nHtepdpepometpe ALMA B 2022 1 2023 rr. (Project ID: 2021.1.00311.S,
2022.1.00974.S, PI: Liu Sheng-yuan).

* Habntopennsa 2022 roaa (2021.1.00311.S) npoBoannnck B AnanasoHe 216-
233 Ty,

* HabnogeHus 2023 roaa (2022.1.00974.S) - 8 ananasoHe ot 333 ao 349 ITw.
* Yrnosoe pa3peweHune B 2022 roay coctasuno 0.26", 8 2023 roay - 3.56°.

e Obuwee Yncno NCTOYHMKOB B 0630pe - 169, 0AHAKO U3 HUX B paMKax AaHHbIX
2021 roga AocTynHbl ANA aHa/n3a ToNbKO 114 NCTOYHMKOB.



OTYET U3YY4EeHNA B KOHTUHYYME
Ha 1.3 Mm

https://maserdb.net/ALMA/WS_52/cont.html

1.3 mm continuum report for 10 sources

Source 4+ Continuum

G9.62p0.20

Image: PNG (regions). . Spectra (PDF): Band 25 Band 27 Band 29 Band 31
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G10.47p0.03 1.3 mm continuum
Image: PNG (regions). . Spectra (PDF): Band 25 Band 27 Band 29 Band 31
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View maser data on MaserDB

Distance: 5.1 kpe (Reid et al. (2019)
[2019Ap]_885_131R])

MM-1: Peak=0.684062998 Jy/beam

460376999 Jy/beam
009187998 Jy/beam
1436967999 Jy/beam

: 253681997 Jy/beam
MM-8: Peak=0.587825998 Jy/beam

Name: G9.62p0.20
RA:18:06:14.7000

) 0.194
I of parallax (mas): 0.023

Distance alculate: 5.1

paper (source of parallax data) ADS bibcode: Reid et al.
(2019) [2019ApJ..885.131R]

arallax original data:

paper (51:\;-.':& of ) ADS bibcode:
Sum brightness continuum: 3.62630021
continuum: 0.3257

Position error NCx:N
Number of bright point sources: more than 2
Extended obje: [N): Y

View maser data on MaserDB

Distance: 8.5 kpe (Reid et al. (2019)
[2019Ap] 885 131R])

MDM-1: Peak=2.767463997 Jy/beam
MM-2: Peak= 519998 Jy/beam
MM-3: Peak=1.251080996 Jy/beam



OT4eT n3nydyeHna B IMHMAX (0 MOMEHT

https://maserdb.net/ALMA/WS_52/maps.html

0 Moment report for 10 sources (82 images)

sions). , Spectra (PDF): Band 25 Band 27 Band 20 Band 31
G9.62p0.20, Continuum
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G9.62p0.20 G9.62p0.20 1.3 mm continuum G9.62p0.20 DCN G9.62p0.20 CH3CY G9.62p0.20 CH3CN_6.6
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Flux density (Jy/beam)

OT4eT no cnekTpy Ana uensix nonoc ALMA

https://maserdb.net/ALMA/WS_52/spectra.html

0.10 4

0.08 4

0.06

0.04 4

0.02 A

0.00 4

Do va-1

T2, 43, vl 10( 7. 4), vi=111

293, w3, v1 10( 7, 4], v3=111] 7, 3}, v2-2 EI-E260.95

N P

i

i

H13CH, v2 = 3

{13)CHI0H wt=0

=

—0.2 5(- 1 4} 4[- 2. 3| E

CHIDH

V=0 El=B6.03

370,

218.00

T
217.50
LSR Frequency (GHz)

T
217.75

T
217.00

Flux density (Jy/beam)

0.14 4
0.12 4
0.10 4
0.08 1
0.06
0.04 4
0.02 4

0.00 -

CHICN v=0 12

CHECN v=0 120 311

Cacuy=0 13 0130 ESEAT0 |

7y E1-a08.09

CHICN ¥=0 12{ 7113

B
e
5
z
]

w=0

|34j502

oo |

v, 2v2, v3, ¥l 20{ 5.12], vL=1-21( 8,15}, v1;

K

T
221.00

T
220.00
LSR Frequency (GHz)

219.50

T
219.00




BblageneHme ropadmx MoNeKyAapHbIX A4ep
M3 HAOHOAaEMbIX KOMMAKTHbIX OOBbEKTOB
BbIOOPKM

« [1na Bcex AOCTYMHbIX NCTOYHUKOB BbIDOPKN BbINM NOMyYeHbI
n3obpaxeHuns B Tpéx nuHmnax CH,CN J, = 12,-11,, 12,11, 12,—115.

« OHeprus Bo30YXAEeHUS 3TUX NUHUIA YBENMYNBAETCS C NOPSAKOBbLIM
HOMEpPOM, NOITOMY NNHUSA ¢ BONbLUMM NOPSAKOBLIM HOMEPOM
BO30Yy>xaaeTcs npu 6onee BbICOKUX IHEPTUSIX.

« Takxe And nosioKeHNNn BCeX KOMMAKTHbIX CrYCTKOB B KOHTUHYymMe (MM-1,
MM-2, ...) nony4eHbl CNeKTpbl B YeTblpeéx nonocax ALMA, Ha KoTopble
HaHeCeHbl YacTOoTbl IMHUIN, KOTOPbIE UMEIOT AHEPruo Bo3DYXaeHNA
HwxHero yposHs (E, ) 6onee 100 K.

« [ns aton uenu BbibpaHbl NuHUM mornekyn CH,OH n CH;CN. Monekyna
H,O onga aToun uenv He MOXeT ObITb MCNOSib30BaHa, Tak Kak nuarnyveHue
Ha YyacToTax 3TOW MOIeKyrnbl coBnagaeT ¢ MHOMOUYUCIIEHHbIMU NUHUAMU
metundopmmaTta (CH3OCHO).
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(CHsOH) B paccmatpueaemor BbIOOpKe MCTOYHWMKOB.
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CtatncTnka nsnyvyeHna CH;CN B HanpaBaeHUH
Ha 206 KOMNAKTHbIX NCTOYHMKOB B 114 KapTax

N3 ctatuctukm cnegyet OTMETUTb, 4YTO B UenoMm manydeHne CH;CN_6.6
ObINO 3aperncTpmpoBaHo B HanpaerneHun Ha 158 KoMMNakTHbIX UCTOYHMKOB,
B TO BpeMs KaKk nsnydyeHne CH3CN 3.3 nmeetca B HanpaBneHun Ha 206
KOMMAKTHbIX NCTOYHMKOB.

N3 158 wnctoyHuKoB, B KOTOpbIX MmeeTca wuanyveHne CH,CN_6.6, 121
KOMMaKTHbIN UCTOYHUK nmeeT usnydyeHne CH,CN_7.7, a B CH;CN_8.8
n3nyyaet 95 KOMNaKTHbIX NCTOYHMKOB.

N3nydyeHne  BbicokoBo3byxageHHoro (E, > 100 K) mertaHona
3aperucTpupoBaHo B HanpasneHun Ha 118 KOMNaKTHbIX UCTOYHUKOB, MpU
9TOM HaboOp KOMMNAKTHbIX WCTOYHMKOB, B KOTOPbIX CBETUT METAHOI,
HECKOJTbKO OTfiM4aeTcs OoT Habopa UCTOYHUKOB, B KOTOpbIX cBeTUT CH,CN.

B 94% KOMMNakKTHbLIX MCTOMHMKOB TaM, r4e CBETUT METAHON, CBETUT TaK Xe
nmHua CHLCN_7.7. Ona nuHmm CH5Z;CN_8.8 npoueHT WCTOYHUKOB, B
KOTOpbIX Takxe u3nyyaet mertaHon — 88%, a anga nuHum CH3;CN_6.6 —

80%.
Monekyna | HaumeHoBaHue NMHUMK YacrtoTa aMHumM
FO, Iy,

CH,CN =12,-11, 220.5944231 315.31

_ JK-127 11, 2205393235  408.05
I =121 220.4758072  514.99




CtatncTtnka nsnyvyeHna CH;CN B HanpaBaeHUu
Ha 206 KOMNAKTHbIX NCTOYHMKOB B 114 KapTax

« Takmum obpasom, MOXHO NPEAnoNoXnNTb, YTO BbICOKOBO3OYKAEHHbLIN
MeTaHon obpasyetca B Takmx OU3NYECKUX YCNOBUSIX, NPU KOTOPbIX
TakKke n3ny4vyaetr Monekyna CH;CN_7.7, YyTo MOXeT
COOTBETCTBOBATb (pase «ropsvee MOSeKkynapHoe 94po».

« Takum obpasom, nuHMo CH,CN_7.7 MOXHO wucrnonb3oBaTb A4
NepBMYHOM  OLEHKM  UCTOYMHWKOB, KOTOpble  HaxoOATca B
9BOMIOLUMOHHON CTagunn «ropayee MosneKkynspHoe a4po».



bnaroaapHoOCTH

Bbiparkato ocobeHHyto 61arogapHOCTb NH0AAM,
KOTOpPble BHEC/IN CYLLLeCTBEHHbIW BKJ1ad UM MOMOTNM
CBOMM Y4aCTUEM UM 3aMevYaHUaAMM Npu pa3paboTke
cnctembl U 06paboTKe AaHHbIX:

* CoboneBy A.M.

* LUnsnnesy A.Il.

* MapdéHony C.10.

* Cannn C.B.

* LLlarabytamHosy A.A.
* IO XyH4YKK
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A cnywaTteneun bharogapto 3a
BHMMAHUE K AaHHOMY AOKAaay!
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