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[MpoBeneHo kapTorpadupoBanue 00acTH 3Be3000pa3oBaHus 00bIION Maccel IRAS 22267+6244
B smHAn Moekymsl ~CO (J =1-0) ma wactore 110.2 TTr. VeTaHOBIEHO, 9TO GHITOISAPHBI TOTOK,
HAGMTIONABIIMICS paHee B 5TOM 00bEKTE B JTHHHAX MOJeKydsl - CO, HaGTIOIaeTCs TaKKe B IHHHHE MO-
nexyns °CO M NpOSIBIACTCS B CHCTEMATHUECKOM CBHMIE MPOMUIS THHHY C M3MEHEHHEM PACCTOSHUS
oT neHtpa obnaka. ITo m3mydernio Monekymsl ~CO pacCUHTaHBI TapaMeTphl GUIIONAPHOTO MOTOKA.
[Toka3zaHo, 4TO OUMOJSPHBINA MOTOK COCTABJISAET 3HAYUTEIBHYIO YacTh MAacChl MOJICKYJISPHOTO OOJaKa.
VCTaHOBIICHO, YTO CKOPOCTh OUIOJIIPHOTO MMOTOKA JIMHEHHO YBETHMYMBACTCS C PACCTOSIHUEM OT [ICHTPalb-
HOTO HeTounnKa. CpaHenwue BeicokockopoctHoit (2 CO) i rmskockopoctHoii (*CO) wacteit GumonspHoOro
MOTOKA [TOKA3aJI0, YTO OHU UMEIOT CXOAHYI0 MOP(OJIOTHIO ¥ MPUMEPHO OJIMHAKOBYIO KHHETHUESCKYIO SHEPTHIO.
Paccuntanbl KHHETHYECKAs SHEPT U TYPOYICHTHOTO JABMKCHHS U SHEPTHs CBSI3M MOJICKYJSIPHOTO o0Jiaka

Y TI0Ka3aHO, YTO OHU CPABHUMBI C SHEPTUEH OUIIOJISIPHOTO MOTOKA.

KiroueBble cjioBa: MoneKyasipHoe 00J1ako, OUIOJIIPHBIA MOTOK

1. Benenue

B Hacrosimee BpeMsi OOJIBIIMHCTBO HCCIE0-
BaHU1 OUIOJISIPHBIX TIOTOKOB IPOBOANTCS IO CIIEKT-
PaJIbHBIM JIMHUSIM BPAIlaTEIbHBIX IIEPEXOAOB MO-
nexynsl 2 CO. Takue HCCIIEIOBAHHS 1AKOT HH(OP-
Maltio, B OCHOBHOM, O BBICOKOCKOPOCTHOM 4acTH
OWITONSPHBIX MOTOKOB, TaK KaK B IICHTPaJbHOM
YACTH CIIEKTPATbHON MMHIH MoTeKynsl > CO orn-
THUYecKasl TOJIMHA OYeHb Benuka. [ uceieno-
BaHMsI HU3KOCKOPOCTHOM 4acTy OUIOISPHOTO MO-
TOKa HCHOJIB3YETCs M3ITy4YCHHUE JIMHUN MOJEKYI
BCO, €S, C®0 u ap. B HEKOTOPHIX Cirydasx
BIIMSIHUE OHMITOJIIPHOTO TIOTOKA HE TOJIBLKO TMPOSIB-
nsieTcsl B U3MEHEHUU (GOpMBI TpoduIIst THHUN, HO
Y TPUBOJMT K TOMY, UYTO CPEIHSS CKOPOCTH TUIOT-
HOTO sifipa 00Jlaka CHCTEMaTHYECKH CIBUIAETCS
BJIOJIb HampaBlIeHUs ocu moToka [1]. Benuuuna
3TOTO COBUIa HAMHOTO MEHBIIIE CKOPOCTEH, KOTO-
pBI€ UCTIONB3YIOTCS AJIsl M3y4YeHHUs [TOTOKA B JIH-
ausx Monekynsl > CO, ¥ cpaBHEMA ¢ HabTIOae-
MOW MIMPUHOMN JIMHUWA HCCIAEAYEMON MOJIEKYIBI.
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[Ipenmomaraercs, 4To OUITONAPHBIC TOTOKH, BHI-
3BIBAIOIIUE TaKWE CIBUTH, SIBISIOTCS OCHOBHBIM
HCTOYHUKOM 00pa3oBaHus TypOyIIeHTHOCTEH B siIpe
obinaka [2], a B HEKOTOPBIX CIy4asix MOTCHI[HAEHO
MOTYT paccesiTh MOJeKyIsIpHoe obmako [3].

Uncno paboT, B KOTOPBIX HCCIENYETCS HU3-
KOCKOPOCTHAs! YacTh OUITOJIIPHOTO MOTOKA, 3aMET-
HO MEHBIIE, YeM YHUCJIO0 aHAJIOTHYHBIX HCCIe-
JIOBaHWM, T7ie OUTMOISPHBIN MOTOK HCCIENYyeTCs
10 U3ITyYCHHUIO MOJIEKYIIbI 2CO. Bmecre ¢ TeMm
W3BECTHO, YTO UTHOPHPOBaHKE HU3KOCKOPOCTHON
YacTH OUTIOJIIPHOTO MOTOKA MPUBOJIUT K CYIIECT-
BEHHOW HEJOOIEHKE OCHOBHBIX XapaKTEPUCTHK
OUMOJSPHBIX MOTOKOB (OTHOCHUTEbHAS MOTPEIII-
HOocTh MoxkeT nocturath 1000 % npu onpenene-
HUU Macchl oToka u 100 % npu onmpeneneHun
sHepruu noroka [1, 3]).

B Hacrosmieit paboTe ncciemyeTcsi HU3K0CKO-
pPOCTHasl 4acTh OWITOISIPHOTO MOTOKAa B OONACTH
3Be3n000pazoBanus IRAS 22267+6244 B nuaUN
mosekynbl °CO (J =1-0). DTOT HCTOYHHK ac-
couuupyercs ¢ HII obnactero. [lepBrie mpusHaku
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HAJTMYUS B HeM OUIONISIPHOTO IMOTOKA OBLTH OITUCa-
HBI B paboTe [4], rie ObLUI0 3aMeUeHO HAJTUUUE Kpac-
HOTO KpbUIa B JIMHKMK Monekytbl -~ CO. B atoii 06a-
CTU HEOJHOKPATHO NMPOBOAMIMCH TIOMCKH Ma3epoB
B monekynax H,O [5], OH [6], NH,OH [&].
Bce moucku MazepoB jgaiu OTpULATENbHBIN
pesynbrar. [lnoTHoe siipo obnaka ObLTO KapTor-
pacupoBano B muHUAX MoJeKyinel NH; [8]. B pabo-
Te [9] momy4eHo m300pakeHUEe 3TOT0 UCTOUYHUKA
B K-nnanazone u oOHapy>xeHa oTpaxkaTenbHas Ty-
MaHHOCTh. MccnenoBanue OMITONSPHOTO MOTOKA
B oOmactu 3Be3f000pa3oBanmst IRAS 22267+6244
B muHnn J =2—1 Monexynsl ~CO mpuBomguTCs
B pabore [10].

2. Ha0omonenus

HaGmonenust obnactu IRAS 22267+6244 B
muann J =1—-0 monekynst >CO (110 I'Tw) 6bim
mpoBeneHsl B okTs0pe 2006 u okTsa6pe 2008 T
Ha paamoteneckorne PT-22 KpsiMckoii actpodu-
suueckoit oocepBatopun (KpAO). Kaprorpadupo-
Baach o6nacth pasmepamu 6x12". Tlpu nsme-
PEHHSAX HCIOJB30BAJICS BHICOKOUYBCTBHTEIBHBIH
KPHOTCHHBIN TPUEMHHK, B KAY€CTBE BXOIHOTO dJIe-
MEHTa KOTOPOTO CIIY)KWJ CMECUTENlb Ha JHONE C
Oapwepom lllorTku. [IByX1oI0CHas ITyMOBAs TEM-
neparypa npueMHuka He npesbimana 100 K [11].
OnHOMONOCHAsI IIYMOBasi TEMIIEPAaTypa CHCTEMBI
cocraBisiia 500+600 K B 3aBuCHMMOCTH OT IO-
FOAHBIX YCIOBHM W yTida MecTa MCTOYHHUKA.
st cieKTpalbHOTO aHaiu3a MPUHUMAEeMOTro H3-
JTYYEHUs UCTI0IB30BaJICS Pyphbe-CIEKTpOaHAIN3a-
TOp ¢ mosiocoii 0030pa 14 MI't [12] u criekTpab-
HbIM paszpemenueM 112 kI (0.3 xm/c). Habmro-
JIEHUs TPOBOJAWINCH B PEXKUME “HABOJ—OTBOI .
Koaddunment rcnonb3oBanust AuarpaMMbl Harpas-
JIeHHOCTH aHTeHHBbI coctaBisit 0.15. Kanmubporka
OCYILIECTBIISUIACH CTAHJAPTHBIM METOJIOM II0 Yep-
Homy Ttemy [13].

3. Pacyer napameTpoB
OMIOJISIPHOTO MOTOKA

Pacuer mapameTpoB OHITOJSIPHOTO MTOTOKA MPO-
BOJIUJICSI C TIOMOIIBIO METO/1a OTIPE/ICIICHUS HU3-
KOCKOPOCTHBIX TTapaMeTPOB OMITONSIPHOTO MOTO-
ka (MHCBII), npennoxennoro B pabdore [14].
B MeToze momyckaeTcs, 4TO MOJICKYJISIpHOE 00-
JaKO MOXKHO pas3leiuTh Ha JBE 00JacTH: cTa-
I[HOHAPHOE 00JaKO, JBHKCHHUE KOTOPOTO HOCHUT

TypOyJIEHTHBINA XapaKkTep, H OUITOISIPHBIN TTOTOK.
B pesynprare mMeTon JaeT BO3MOXXHOCTH OT-
pEeAeNUTh HIKHUHM TpeaeNl OCHOBHBIX TapaMeT-
pOB OUMMONSAPHOTO MOTOKAa (Macchl, UMIYIIbCa
u sHeprun). [Ipm pacuere STUX mapamMeTpoB
HE JleJlanach NOoNpaBKa Ha HAKJIOH OCH OUITOp-
HOTO TOTOKA K JIydy 3peHus. Temmeparypa Bo3-
OyXJIeHus rasza Bco Mpearonaranach paBHOU
30 K [10]. OTHOmICHUE KOHIICHTPAIUNM MOJEKYI
H, n BCO nonaranocs 5-10° [15]. Pezynbrars
pacueToB mpuBeneHsl B Tabn. 1. JlmamazoHsl
CKOpPOCTEH, B KOTOPBIX MPOBOIUIICS pacyeT mapa-
METpPOB OHUIIOISPHOTO TOTOKA, TAK)KE YKa3aHbI
B Ta0u. 1. Pacuer Macc craimoHapHOTO OOJIaKa
¥ MOJIEKYJISIPHOTO 00JIaka OCYIIIECTBIISIICS BO BCEM
JMarra3oHe JY4YeBBIX CKOpPOCTEH, B KOTOPOM Hal-
JFONANOCh M3ITydeHne Momekymbl —~CO (or —5.5
0 2 KM/c).

IIpumensis meron MHCBII x manHOoMy TO-
TOKY, MBI YUJIH CJIeAyIoliee 00CTOATEIbCTBO.
[ToTok B 3TOM OONaKe 00JaNaeT CTOJb CUILHOU
OUITOJIIPHOCTHIO, YUTO MPEATIOJIOKEHUE, CIICITAHHOS
B Metoge MHCBII o Tom, 9T0 B AmMama3oHE CKO-
pocTeii, pUOIMKEHHOM K IIEHTPaTbHOM CKOPOCTH,
BIHSTHHE OHITOJISIPHOTO ITOTOKA HE3HAYHUTENFHO, OKa-
3piBaeTCs HeBepHBIM [14]. [losTomy mist pacuera
MapaMeTpoB JAaHHOTO OHITOJISIPHOTO IMOTOKA BEPX-
HUM TIPEJIeNIOM CKOPOCTH CHHECMEIIEHHOTO KOM-
MOHEHTA MOTOKAa W HIDKHUM TIPENEIOM CKOPOCTH
KPacHOCMEIIEHHOTO KOMIIOHEHTa IMOTOKa CYU-
Tajach LEHTpalbHas CKOPOCTH CTAIlMOHAPHOTO
o0Jraka.

4. O0cyxaeHue pe3yibTaTOB

Ha puc. 1 nokazaHbl KapTel pacupeeneHus
HHTETPaJbHBIX HHTCHCUBHOCTEN KPaCHOCMEIIECH-
HOTO (ITyHKTHpPHAs JMHHSA) U CHHECMEIICHHOTO
(cumomrHasi TMHUSI) KOMIIOHEHTOB OWIONISIPHOTO
notoka B obmactu IRAS 22267+6244 B nunuun
J =1-0 wmonekyner *CO, monyueHHbIe HHTErpH-
poBaHuEeM NpoduITs HAOTFOIAaeMbIX JIMHAH (pHC. 1, a)
u ¢ nomoinbio Metoga MHCBII (puc. 1, 0).
Toukamu OTMEUEHBI TO3UIIMH, HA KOTOPBIX TPOBO-
IUIHch HaOmoneHus. TOHKUMY JIMHUSIMH [TPOBEe-
HBl KOHTYpBI 110 YPOBHSIM HaunHas ¢ 2 K-kwm/c
c maroM 2 K-km/c. ToNCTBIMU INHUSIMU TTOKa3a-
Hbl KOHTYpHl Ha ypoBHE 0.5 0T MakCHUMaJbHBIX
3HadeHU. POHOBBIM CEpPBIM LIBETOM ITOKA3aHO
pacrnpeneneHue pacCUnTaHHOW MHTETpaIbHOM UH-
TEHCHBHOCTH MOJEKYIIpHOTO obnaka (puc. 1, a)
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Tadoauua 1. Ilapamempuvl 6unonapnozo nomoxka u MoNeKyiapHozo obnaxa 6 obracmu 36e30000pa308anus

IRAS 22267+6244

13 12
CoO CoO
Mornekyna (HA3KOCKOPOCTHOM (BBICOKOCKOPOCTHOM
KOMITOHEHT) KOMITOHEHT)
Macca monekynsipHoro oonaka, M 781
Macca cranuoHnapHoro oonaka, Mg 187
Jnana3zoHbl CKOpOCTEHN, B KOTOPBIX IPOBOIUIICS PACUET
rapamMeTpoB CHHECMEIIEHHOTO KOMIIOHEHTa
OUIIONIIPHOTO TIOTOKA, KM/C -55+-1.96 -19.9+-5.6
Jlana3oHsl CKOPOCTEHl, B KOTOPBIX MPOBOIUIICS pacyeT
napaMeTpoB KpaCHOCMEIEHHOTO KOMIIOHEHTa
OMITOJISAPHOTO TIOTOKA, KM/C -1.96+2 1+19.8
Macca cMHEeCMEIIEHHOTO KOMITOHEHTa
OunonapHoro notoka, My 341
Macca KpacCHOCMEIIEHHOTO KOMITOHEHTa
OUIONAPHOro MoTOKa, My 253
Macca 6unonspHoro notoka, Mg 594 38
Hmnynsc OunonspHoro noroka, Mg -km/c 621 66
OHeprus OUITOISIPHOTO TOTOKA, 3PT 9.8.10% 12-10%
TypOyseHTHas KHHETHYECKask SHEPTHs
MOJIEKYJISIPHOTO 00Jaka, 3pr 17-10%
OHeprus CBsI3M MOJEKYJIIPHOTO o0naka, 3pr 54.10%

IIpumeuanue. Mg — macca Connna.

U cTanmoHapHoro ob6naka (puc. 1, 6). Koopauna-
Thl MaKCUMyMa HHTETPallbHOH WHTCHCHBHOCTHU
MOJICKYJISIPHOTO 00J1aKa HaXOJsATCS B IIEHTPE Ou-
MOJISIPHOTO MOTOKA, ¥ 3Ta TOYKA B JaJIbHEHIIIEM
cuuTaeTcs IeHTpoM obinaka. (Bce kapThl, mpu-
BEJICHHBIC B HACTOSIIEH padoTe, IEHTPUPOBAHBI
OTHOCHTENBHO KoopauHaT RA(2000) = 22"28™30°
u DEC(2000) =62°59'00".) U3 puc. 1 BuaHO,
4yTro 00MaKo 00xanaeT SPKO BBIPAKEHHOW OHUIIO-
TSIPHOCTHI0. KpacHOCMEIIEHHBIN 1 CHHECMETIICHHBIIN
KOMITOHEHTBI TIOJIHOCTBIO Pa3/iejicHbl Ha YPOBHE
0.5 oT MakcUMaJbHBIX 3HAUEHHUU. DTO CBHUJE-
TEJIHCTBYET O TOM, YTO yroj HAKJIOHA OCH OUIIO-
JISIPHOTO MOTOKA K JIY4y 3PCHUs BEJNUK. BaxcHOU
0COOCHHOCTBIO HCCIICyeMOro 00Jiaka SIBISETCS
TO, YTO OCHOBHAsI €r0 YacTh y4acTBYeT B OUIIO-
JISPHOM JIBUXKCHUU BEIECTBA, a Macca CTaI[Uo-
HapHOTO o0Jaka Malia Mo CpaBHEHHIO C Maccoil
ounonspHoro motoka (tabdn. 1). OHa cocTaBuseT
mutib 24 % ot maccel obnaka. U3 puc. 1, 6 Bua-
HO, YTO CTallMOHapHOE 00IaKo 3aHUMaeT HeOOoIIb-
Iy 49acTh 00IIero o0beMa MOJICKYISIPHOTO

o0jaka, a ocTanbHas 4acTb NPUHUMAET ydacTue
B ABM)KEHUH, BBI3BAHHOM OHMIIOJIIPHBIM IIOTOKOM.
B 10 ke Bpems pacnpeaeneHre HHTETPaTbHOM HH-
TEHCUBHOCTH MOJIEKYJISIpHOTO o0yiaka Ha puc. 1, a
MOKa3bIBaeT, YTO OCHOBHAs Macca BeIlecTBa CO-
CpeloToYeHa B LIEHTPE MOJIEKYJISIpHOro obiaka
1 OUIOJSPHBII NOTOK HE MPUBOIUT K CHJILHOMY
IIPOCTPAHCTBEHHOMY IIEPEMEIICHHUIO BEIECTBa.

bunonspHpli MOTOK B JMHUHM MOJIEKYJbI
2CO 06BIYHO PErUCTPHPYETCS B KPBUTBAX JINHHH.
BHIOISAPHBIH [TOTOK B JTHHHE MONEKyIs —CO
MIPOSIBIISACTCS B BUJIE CABUra NPOQUIIS JINHUU BAOJIb
HamnpasiIeHus: ocu notoka. Ha puc. 2 npuseneHsl
yCpeIHEeHHbIE PO TN JIMHIH KPAaCHOCMEIIEHHO-
T'0 ¥ CHHECMEIIIEHHOTO KOMIIOHEHTOB OUTIONISIPHOTO
MIOTOKA. YcpeIHeHUe TPOBOAMIOCH IO TOUKaM, Jie-
KaluM B Tpezeniax KOHTypa Ha ypoBHe 0.5 or
MaKCHUMalbHBIX 3HaueHUN Ha puc. 1, a. Xopoiio
BUJIHO, GUITOISAPHBI 10TOK B IiHIK > CO nposiB-
JsieTcsl KaK CMELICHUE 10 CKOPOCTH BCErO IIpo-
¢ muHuK 6e3 CyIEeCTBEHHOTO U3MEHEHUS ero
(dopmel. [Ipoduiin cMelieHbl OTHOCUTEIBHO JAPYT
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ADEC, yri1. MUH

2 1 0 -1 2 3
ARA, yrn. muH
6)

Puc 1. Kapmui pacnpedenenus unmezpanbHblX UHMEHCUBHOCMEL KPACHOCMEWEHHO20 (HYHKMUPHASL TUHUSL) U CUHEC-
MEWEHHO20 (CRIOWHAS TUHUSL) KOMNOHEHMO8 OUNoIsipHo20 nomoka 6 oonacmu IRAS 2226746244 ¢ nunuu J =1-0
monexyner 2CO, nonyuennvie unmezpuposanuem npouii HabOOGeMbxX JUHUL (@) U ¢ NOMOWbIO MEModd
MHCHII (6). Toukamu ommeuensl NO3UYUU, HA KOMOPLIX NPOBOOUNUCH HADNI00eHUs. TOHKUMU TUHUAMU NPOBeOeHbl
KOHmMYpblL RO yposHsim Hauunasi ¢ 2 K - kmle c wazom 2 K - kmle. Torcmuimu nunusmMu nokazansl KOHMYypsl HA YPOGHE
0.5 om maxcumanvhvlx 3nauenuti. QOHOBbIM CEPLIM YGEMOM (2padayu Cepo2o COOMEEMCMEYIOm UHMEZPATbHbIM
anmeHHbM memnepamypam om 5 0o 25 K - kmlc) nokazano pacnpedenenue paccuumanHol UHmMe2paibHol UHMEeH-
CUBHOCU MOJIEKYIAPHO20 00aaka (a) u cmayuonaprozo obaaxa (6)

8 6 4 2 0 2 4 6
VLSR, km/c

Puc. 2. Vepeounennvie cnexmpui kpacnocmeuieHnozo
(NyHKMUp) U CuHecmMeueHHo20 (CRIOUIHASL TUHUS)
KOMNOHEHMO8 OUNONAPHO20 NOMOKA 6 0baacmu
IRAS 2226746244 (T, — Apkocmuaa memnepamypa,
VLSR — nyuesato ckopocmu)

Jpyra MPUMEPHO Ha 3HaYCHHE UX [INPHHBI HA YPOBHE
0.5 oT MakcUMaabHOTO 3HAYCHHS.

AunarpaMmma “no3unus—CKOpoCcTh”, MOCTPOCH-
Hasl BAOJb OCH OMIOJSPHOTO MOTOKA B 00JIaCTH
3Be3000pazoBanus IRAS 22267+6244, paccuu-
TaHHas 110 NpoQWIsIM HaOII0AaeMbIX JIMHUHN, TI0-
KazaHa Ha puc. 3, a. /luarpamMmma OoTpakaeT BbI-
COKYIO CTEIEHb CHMMETPUH, MPUCYLIYIO CKO-
POCTHOM CTPYKTYpe AJAHHOTO OUIOISPHOTO IIOTOKA.
Crnenyer Takke OTMETUTh CUCTEMAaTHYecKoe yBe-
JUYEHHE CKOPOCTH OWIONIIPHOTO MOTOKa € pac-
CTOSTHHEM OT LIEHTPAILHOTO UCTOYHUKA. DTO CBOM-
CTBO NpPHUCYILE MHOTMM OHIIOJSPHBIM MOTOKAaM.
U3 puc. 3, a BUAHO, 4TO Ha OONBIINX PACCTOSA-
HUSX OT LEHTPAIbHOI'O UCTOYHHKA CKOPOCTH OU-
MOJIIPHOTO MOTOKA MPUOINKAETCS K TOCTOSTHHON
BennunHe. Ho 3Ta nuarpamma oTpaxaer pac-
npeneneHne MHTEHCUBHOCTU BCETO MOJIEKYIISp-
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a)

P .
4 1 15
13
E 21 11
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~ 0 7
~ | 5
2 3
L1

-4 |

s 4
VLSR, xm/c
6)

Puc. 3. Juacpamma “nozuyus—ckopocms” 0nsi obaacmu 36e30006pazosanus IRAS 22267+6244, nocmpoenuas
6 Hanpaenenuu ocu bunoasprozo nomoxa L (0 coomeemcmeyem nosuyuu (0, 0) Ha puc. 1, a), paccuumannas no
npoguisim Habarooaemvlx tuHul (a) u ¢ nomouvio memooda MHCHII (6). Touxamu ommeyenst nO3UYUL YeHMPAaIbHbIX
cKOpocmell, onpeoesleHHbIX ¢ NOMOWbI0 annpoxcumayuu npogunett iunuti pyukyuen I aycca

HOTO 00Jlaka, B KOTOPOM, KpoMe OHMIOJISPHOTO
MOTOKA, COJEPIKUTCS U3TyUEHHE CTAlMOHAPHOTO
obmaka. Ha puc. 3, 6 mocTpoeHa aHajgorHIHas
JIrarpaMma “rno3uius—CKOpOCTh”, pacCUUTaHHAs
MetonoM MHCBII u coorBercTByromas u3iy-
YCHHIO TOJIBKO OUTIOJISIPHOTO TTIOTOKA, TOUuKaMu OT-
MEUYEHBI TTO3UIINHU I[EHTPAIBHBIX CKOPOCTEH, OM-
PEIeNIeHHBIX C TIOMOIIBIO AMMPOKCUMAIIUN TIPO-
¢uneit muanii pynknueit ['aycca. M3 puc. 3, 6
BHJIHO, YTO CKOPOCTH OHWIONIPHOTO ITOTOKA JIH-
HEWHO YBEIMYUBAETCS C PACCTOSHUEM OT IICHT-
paynbHOTO McTouHUKa. Hanbomnee HeoObIuHOM 0CO-
OCHHOCTBIO ATHX TUArPaMM MOXKHO CUMTATh (PaKT
MOYTH TIOJTHOTO OTCYTCTBUS H3JIyYEHHS Ha CKO-
POCTSIX, COOTBETCTBYIOIINX CKOPOCTH IIEHTpa 00-
JlaKka, B TOYKaX, yAAJICHHBIX OT IEHTpa oliiaka.
DTO CBHJETEIHCTBYET O TOM, YTO MOYTH BCE Be-
HIECTBO, Haxojslieecss BOIM3M OCH MOTOKa Ha
Kpasix obisaka, “CMeTeHO” M JBMKETCS BMECTe
¢ OHTIONSIPHBIM TIOTOKOM.

CpaBHeHHE BRICOKOCKOPOCTHON YaCTH OUTIOISP-
HOTO TIOTOKa, OTIPEeIEHHOW 13 HAOMIONESHUH JTH-
HUU MOJICKYJIBI 2C0O, ¢ mammMu [aHHBIME TOKa-
3aJ10, YTO MOJIOKECHUS KPACHOCMEIICHHBIX KOMITO-
HEHTOB BBEICOKOCKOPOCTHOM (JIaHHBIE JTMHUHI MOJIe-
KYJIBI 2COo [10])u HU3KOCKOPOCTHOH (JIaHHBIE JTH-
HiM MosTeKyIsl > CO) gacTy GHITOISPHOTO ITOTOKA
MPAKTHYECKH COBIIAJAIOT. 3HAYUTEIbHAS YacCTh
CHHECMEIIIEHHOTO KOMITOHEHTa HIU3KOCKOPOCTHOM
YacTH OUTOJSPHOTO MOTOKA JICKHUT IOr0-BOCTOY-
Hee BBICOKOCKOPOCTHOM yacTtu. CpaBHEHHUE Mmapa-

METPOB OHMITOJIIPHOTO MOTOKA B JMHUAX MOJIEKYJ
”CO u CO moka3ssiBaet, 4To Macca HH3KOC-
KOPOCTHOW YacTH OHWIIOJIIAPHOTO TMOTOKA, OMpe-
JeNeHHast o TuHuK Monekyasl S CO (J =1-0),
HAMHOTO OOJIbIIIE MacChl, ONPEAeTICHHON 10 Ha0-
JMoeHuAM JTiHu#E Monekyitsl 2 CO. A uX sHepruu
o4YTH paBHBI (cM. Tabmd. 1).

CunpHble OMIOJIIPHBIE MOTOKH OKAa3bIBAIOT
MOIIIHOE BO3JICHCTBIE HA POAUTENHCKOE MOJIEKY -
JsipHOE 00Nako. B maHHOM ciyuae, Kak yka3aHo
BEIIIIC, B JIBUKCHUH, BBI3BAHHOM OWIOJISPHBIM
IIOTOKOM, y4YacTByeT 3HAuUTEIbHAas 4acTb MO-
JexyisipHoro ob6naka. C menblo HaTH CTENEHb
3TOr0 BIUSAHHUSA, MBI OLEHWIM KHMHETHYECKYIO
SHEPTrHI0 TYpOYJICHTHOTO ABIIKEHHS W JHEPTHUIO
CBSI3U MOJIEKYJApHOTO obnaka. PacueTr mpousso-
JIAJICS TI0O METOJIMKE, M3JI0KEHHOH B crathbe [16].
IIpu 3TOM mpeanonaranock, YTO0 MOJEKYISIPHOE
00naKo mpesacTapiseT coboi map paamyca 4,
B KOTOPOM BELIECTBO PAaBHOMEPHO pacipereiie-
HO 10 BceMy 00beMy. Macca MOJIeKyIsIpHOTO 00-
JaKa pacCYUTHIBANIACDH 110 U3YUYCHUIO MOJIEKYJIIbI
®CO wu cocraBmma 781 M,. Hlupuna nuHUH
Ha yPOBHE [T0JIOBUHHON MOIIHOCTH BBIYHCIISIIACH
IIyTeM yCpEeIHEHUsI BceX MPOoGHIIeH TMHUM 110 BceM
HaOII01aeMbIM MO3ULMAM U alIPOKCUMALIUU T10-
JYYEHHOTO YCPEIHEHHOTO MPO(UIIst IUHUH QYHK-
uueit [aycca. Ee 3nauenne cocraBuio 2.9 km/c.
PesynbraTrel pacueToB mpuBeAcHB B TabOm. 1.
W3 Tabauupl BUOHO, YTO CyMMapHas 3HEPT U BbI-
COKOCKOPOCTHOM M HU3KOCKOPOCTHOM JacTeil Ou-
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nonsproro notoka (21.8-10%* spr) npesimaer
TYpOyYJICHTHYIO KHHETHYECKYIO SHEPTHIO MOJICKY -
JsipHOTO OOJNaKa. B To ke BpeMs sHeprus Oumno-
JSIPHOTO IOTOKA MEHBIIIE, YeM YHEPTHUS CBSI3U MO-
aexymnspHoro oGmaka. Ho, yunTeiBas, 4to Ham
M3BECTEH TOJILKO HIKHUH Mpeaes YHepTruu OUIo-
JSPHOTO TMOTOKA, W Jesias MONpPaBKy Ha Yroil
MEX/y HalpaBJICHUEM OCH ITOTOKA M JTY4OM 3pe-
HUsI, MO)KHO YTBepXkIarh, 4to npu yrie 40°
9HEprust OUIOJISIPHOTO MOTOKA JOCTHTHET 3Ha-
YeHHS HYHEPTHH CBS3HM MOJEKYISIPHOTO OoOiaka.
C yueroM MOp(oOJIOTHH OHIOJISIPHOTO MOTOKA
Takasi BO3MOKHOCTBH IPEJCTABISIECTCS BIIOJHE
BEPOSATHOM.

ITpocroro cpaBHEHUs SHEPTUil HEZOCTATOYHO
JUISL TOTO, YTOOBI MpeNcKa3aTh Oyayliee MOJEKY-
asipHOro 06yaka. Ho MOXHO yTBepkIaThk, 4TO
OMMIONSAPHBINA MOTOK MOCTABISIET B MOJIEKYJISIPHOE
00JIaKo PHEPTHIO0, CPABHUMYIO C TYpOyJeHTHOH
SHEprHeH M SHepruei CBA3M 001aKa, U MOXKET CII0-
COOCTBOBaTh MOJAEPKAHUIO TYypOYJIEHTHOTO JBH-
KEHUs B 00JIaKe U SIBUTHCS MPUINHON €ro IpaBH-
TAIIMOHHON HEeCTaOMIBHOCTH B OyIyIiem.

5. BeiBOABI

[Iposeneno kaprorpadupoBanue obaacTu
3Be3moo0pazoBanus Oonbpmoil maccel IRAS
22267+6244 B muau Monexyasr CO (J =1-0)
Ha gactore 110.2 I'T. Ilokazano, 4Tto B 3TOH
JUHAH 00BEKT 00JIaTaeT IPKO BBIPAKEHHOM OUIIO-
JSIPHOHM CTPYKTYpOH, MPOSBIISIOLIEHCS B CUCTE-
MaTHYECKOM CIBUTE MPOPWIS JTHHUHA C H3MEHE-
HUEM pAcCTOSHHSA OT LIeHTpa obOiaka. PacdeTsl
MOKa3aJlk, 9TO 3HAYUTEIbHAs YacTh BEIIEeCTBa
MOJIEKYJISIPHOTO 00JIaKa HAXOIUTCS B JBUKCHUU,
BBI3BAaHHOM OUTIOJNISIPHBIM ITOTOKOM. 3aBHCHMOCTD
YBEIUYEHHS CKOPOCTH OMITOJISIPHOTO TIOTOKA C pac-
CTOSSHHEM OT LEHTPaJIbHOI0 MCTOYHHKA HOCHUT
JUHEWHBIA xapakTtep. OTMEUEHO, YTO NOYTH BCE
BEIIECTBO, HaxXoHslleecs BOJM3U OCH MOTOKa
Ha Kpasx objaka, “CMETeHO” W JBMKETCS BMECTe
¢ OumoNApHBIM MOTOKOM. [IpoBeieHo cpaBHEHNE
BEIcOKOCKOpocTHOH (2CO) ¥ HH3KOCKOPOCTHOI
(**CO) wacreit GUMONIPHOTO MOTOKA. YCTAHOB-
JIEHO, YTO OHHM UMEIOT CXOJHYI0 MOP(]OIOTHIO U
CpPaBHUMYIO KHHETHUECKYIO dHepruro. Paccunra-
Hbl KUHETHYECKasl SHeprusi TypOyJIeHTHOTO JIBU-
JKEHUS M SHEPTHS CBSI3U MOJEKYIIPHOTO o0iaka
U MOKA3aHO, YTO OHH CPABHUMBI C DHEpPrHueH Ou-
MOJIIPHOTO MTOTOKA.
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A. B. ArTiodees, B. M. lllynera

Binoasipauii pyx MoJieKyJISIpHOI pe4OBHHU
B 00J1aCTi 30peyTBOPEHHS
IRAS 22267+6244

O. B. Auto¢ees, B. M. lllyabra

BukonaHo kaprorpadyBaHHs 001acTi 30peyTBO-
penns Benukoi Macu IRAS 22267+6244 B ninii Mo-
nekymu *CO (J =1-0) na wacrori 110.2 T
BcraHoRIeHO, 1110 OiMOJISPHUIA MOTIK, 10 CIOCTEPi-
raBcsl paHille B IIbOMY 00’ €KTi B JIIHISIX MOJIEKYIIH
2co, CIIOCTEPIraeThCsl TAKOXK B JIHIT MOJEKYITH
CO i BusBNAETHCA B CHCTEMATHYHOMY 3CYBi
nipoitko JTiHiT 31 3MIHOIO BIJICTaHI BiJI ICHTPY XMapH.
3a BunpoMiHrOBaHHAM Monekymu °CO pospaxo-
BaHi MapameTpH OinomnsipHoro rmoToky. [ lokazaHo, mo
OIMONSAPHMIA ITOTIK CTAHOBUTH 3HAYHY YaCTUHY MacH
MOJIEKYIISIpHOI XMapu. BcTaHoBIIeHO, 110 MBH/IKICTB
OIMONAPHOTO MOTOKY JiHIHHO 301IBIOIYETHCS
3 BIZICTaHHIO BiJI IIEHTpaIBHOTO Hkepena. [lopiBHsH-
HSI BUCOKOIIIBUIKICHOT (12CO) Ta HU3bKOIIBUIKIC-
Hoi (®CO) wacTuH GiNONSIPHOro MOTOKY MOKA3AII0,
10 BOHH MAIOTh MOAI0HY MOP(OJIOTiIO0 Ta MPpUOIH3-
HO O/IHAKOBY KiHETHYHY eHeprito. Po3paxoBaHi KiHe-
TUYHA SHEPTis TypOYJICHTHOTO PYXY Ta CHEPTis 3B 513~
Ky MOJIEKYJSIPHOI XMapH Ta IOKa3aHO, IO BOHHU
TIOPIBHSHHI 3 EHEPTi€r0 OIMOISPHOTO MOTOKY.

Bipolar Molecular Motion of Matter
in the Star Forming Region
IRAS 22267+6244

A. V. Antyufeyev and V. M. Shulga

The high-mass star-forming region IRAS
22267+6244 has been mapped in the J =1-0 line
of ®CO at 110.2 GHz. We have found that
the bipolar outflow which had been observed in the
line of *CO in this object, is also observed in
the line of **CO. This outflow is observed as the
systematic shift of the line profile accompanied by
the change of the distance from the cloud centre.
Bipolar outflow parameters have been calculated
using the radiation of **CO molecule. The bipolar
outflow constitutes a significant part of the molec-
ular cloud mass. The dependence of the average
velocity of the bipolar outflow on distance from the
central source appears to be linear. Comparison of
the high-velocity (*CO) and low-velocity (*CO)
parts of the bipolar outflow shows their similar mor-
phology and comparable kinetic energy. Kinetic
energy of the turbulent movement and binding
energy of the molecular cloud has been calculated.
They are shown to be comparable to the energy of
the bipolar outflow.
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