
ÑÏÅÊÒÐÀËÜÍÛÉ ÎÁÇÎÐ ÎÁËÀÑÒÈ
ÇÂÅÇÄÎÎÁÐÀÇÎÂÀÍÈß W51E1/E2 â 4-ìì
ÄÈÀÏÀÇÎÍÅ ÄËÈÍ ÂÎËÍ.
Ñ. Êàëåíñêèé, Ï. Ãîëûøåâà (ÀÊÖ ÔÈÀÍ); Ï. Áåðãìàí, Õ. Óëîôññîí (OSO);

Ê. Äåãòÿð¼â (ÌÔÒÈ)

Ñïåêòðàëüíûå îáçîðû, ïåðåêðûâàþùèå øèðîêèå ïîëîñû ÷àñòîò,
ÿâëÿþòñÿ ýôôåêòèâíûì èíñòðóìåíòîì äëÿ èññëåäîâàíèÿ
ìîëåêóëÿðíûõ îáëàêîâ. Îíè ïîçâîëÿþò:

Íàèáîëåå ïîëíî èññëåäîâàòü ìîëåêóëÿðíûé ñîñòàâ
èçó÷àåìîé îáëàñòè;

Îïðåäåëÿòü ôèçè÷åñêèå ïàðàìåòðû èñòî÷íèêîâ;

Èñêàòü íîâûå ëèíèè (íàïðèìåð, íîâûå ìàçåðû) è íîâûå
ìîëåêóëû.

Ïîýòîìó â ÀÊÖ ÔÈÀÍ ðåãóëÿðíî ïðîâîäÿòñÿ ñïåêòðàëüíûå
îáçîðû ìîëåêóëÿðíûõ îáëàêîâ íàøåé Ãàëàêòèêè.
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ÊÎÌÏËÅÊÑ W51.

Êîìïëåêñ ðàäèîèñòî÷íèêîâ W51 ðàñïîëîæåí â ÃÌÎ â

ðóêàâå Ñòðåëüöà íà ðàññòîÿíèè 5.41 êïê (Sato+, 2010), è

ñîñòîèò èç 4-õ êîìïîíåíòîâ � A,B,C,D (Kundu & Velusamy,

1967).

W51A � ñîñòîèò èç 8 êîìïîíåí-

òîâ â ñì-êîíòèíóóìå (W51 a�h).

Íàèáîëåå èíòåíñèâíûìè

ÿâëÿþòñÿ êîìïîíåíòû e è d

(Martin, 1972).

Ñîäåðæèò îáëàñòè îáðàçîâàíèÿ

çâåçä áîëüøîé ìàññû, êîòîðûå

ïðîÿâëÿþòñÿ êàê ìîùíûå ÈÊ-

è ìàçåðíûå èñòî÷íèêè W51

Main è North.

Êàðòà êîìïëåêñà W51 â
ëèíèè HI íà ÷àñòîòå

1420 ÌÃö (Tian+, 2013);
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W51 Main (W51e1/e2, W51e).

Ñêîïëåíèå UC è HC îáëàñòåé HII,
îáîçíà÷åííûõ å1�å8;

Ñóììàðíàÿ áîëîìåòðè÷åñêàÿ
ñâåòèìîñòü êëàñòåðà ñîñòàâëÿåò
ïîðÿäêà 107 L�
Ñîäåðæèò öåíòðû àêòèâíîñòè
ìàçåðíîãî èçëó÷åíèÿ OH, H2O,
CH3OH, NH3 è CS;

Íàèáîëåå çàìåòíûå ãîðÿ÷èå ÿäðà
ñâÿçàíû ñ UC/HC HII îáëàñòÿìè e2 è
e8. Çäåñü îáíàðóæåíî áîëüøîå
êîëè÷åñòâî ñëîæíûõ ìîëåêóë,
õàðàêòåðíûõ äëÿ ãîðÿ÷èõ ÿäåð �
CH3OCHO, CH3COOH, C2H5OH è äð.

Èçîáðàæåíèå îáëàñòè
W51e â ëèíèè àììè-
àêà (6,6), íàëîæåí-
íîå íà êàðòó ðàäèî-
êîíòèíóóìà íà ÷àñòî-
òå 25 ÃÃö (Goddi+,

2016).
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Îáçîð W51e1/e2 â 4-ìì äèàïàçîíå.

Ñïåêòðàëüíûé îáçîð W51e1/e2 â 3-ìì äèàïàçîíå áûë
âûïîëíåí áîëåå 10 ëåò íàçàä (Êàëåíñêèé+, 2010). Êîãäà â
Îíñàëå âîøåë â ñòðîé íîâûé ïðèåìíèê íà âîëíó 4 ìì
(72�87 ÃÃö), ìû ïðîñêàíèðîâàëè W51e1/e2 è â ýòîì
äèàïàçîíå.

Öåëè � ïðîíàáëþäàòü ìîëåêóëû, ëèíèè êîòîðûõ íå ïîïàëè
â ïîëîñó ïðåäûäóùåãî îáçîðà (DCO+, DCN, DNC è äð.) è
ïðîâåðèòü îáíàðóæåíèå 4-õ ìîëåêóë � CH2OHCOOH
(ãëèêîëåâàÿ êèñëîòà), H2SO4 (ñåðíàÿ êèñëîòà),
gG'a-CH3CHOHCH2OH (ïðîïàíåäèîë) è l-C7H2

(ãåïòàãåêñàèíèëèäèí). Ýòè ìîëåêóëû áûëè
ïðåäïîëîæèòåëüíî íàéäåíû â ðåçóëüòàòå ïðåäûäóùåãî
îáçîðà.
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ÐÅÇÓËÜÒÀÒÛ

Âñåãî îáíàðóæåíî 85 ìîëåêóë ñ ÷èñëîì àòîìîâ 2�11.

Íàéäåí ðÿä ìîëåêóë, òèïè÷íûõ äëÿ ãîðÿ÷èõ
ÿäåð: CH3CN, CH3OCHO, CH3CH2OH è äð.
Ê ñîæàëåíèþ, ðàçäåëèòü âêëàäû îáëàñòåé å2 è å8
îêàçàëîñü íåâîçìîæíî.

Íàèáîëåå ñëîæíûå ìîëåêóëû (HCOCH2OH, C2H5CN,
(CH2OH)2, C2H5CHO, CH3COCH3, C2H5OCHO)
îáíàðóæåíû ñ ïîìîùüþ ñîñòàâíûõ ñïåêòðîâ, ÷òî
äîêàçûâàåò ýôôåêòèâíîñòü äàííîãî ìåòîäà ïðè
àíàëèçå øèðîêîïîëîñíûõ ñïåêòðîâ.

.

ÍÅ ÏÎÄÒÂÅÐÆÄÅÍÎ ÎÁÍÀÐÓÆÅÍÈÅ ÍÈ ÎÄÍÎÉ
ÈÇ ×ÅÒÛÐ�Õ ÏÐÅÄÏÎËÀÃÀÂØÈÕÑß ÌÎËÅÊÓË.
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Ìîëåêóëû, îáíàðóæåííûå â 4-ìì äèàïàçîíå.

Äâóõàòîìíûå NS, Si18O, SiO, 29SiO, 30SiO, 30Si36S?, 34SO, SO

Òðåõàòîìíûå CCH, 13CCH, C13CH, CCS, DCO+, DCN, DNC,
H13CN, HC15N, H13C15N, HCO, H13CO+, HC17O+,
HC18O+, HN13C, HCS+, HDO, N2O, OCS, O13CS,
OC34S, SO2, 34SO2

×åòûðåõàòîìíûå C3N, C3S, c-13C3H, HCCN, HNCO, HOCO+, l-C3H,
H2CO, H2CS, H2C34S?, HOCO+, NH2D

Ïÿòèàòîìíûå c-C3H2, c-CC13CH2, C4H, CH2CO, H13CCCN,
HC13CCN, HCC13CN, HCCC15N, HCOOH,
H2CCN?, HC3N, l-C3H2?

Øåñòèàòîìíûå 13CH3OH, C5H?, CH3CN, CH18
3 OH, CH3OH,

CH3SH, NH2CHO

Ñåìèàòîìíûå C6H, C2H3CN, CH3CHO, c-C2H4O, CH3CCH,
CH3NH2, HC5N

Âîñüìèàòîìíûå CH3C3N, CH3O13CHO, CH3OCHO, CH3COOH,
HCOCH2OH?

Äåâÿòèàòîìíûå C2H5OH, CH3OCH3, CH3CH2CN, HC7N?

Äåñÿòèàòîìíûå (CH2OH)2, CH3COCH3

Îäèííàäöàòèàòîìíûå C2H5OCHO
Ñèíèì öâåòîì îáîçíà÷åíû íàçâàíèÿ ìîëåêóë, îáíàðóæåííûõ ñ ïîìîùüþ ñîñòàâíûõ

ñïåêòðîâ.
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ÐÅÇÓËÜÒÀÒÛ

Ñ ïîìîùüþ ñîñòàâíûõ ñïåêòðîâ äî ñèõ ïîð íå óäàëîñü îáíàðóæèòü íè
îäíîé íîâîé ìîëåêóëû â ãîðÿ÷èõ ÿäðàõ, â òî âðåìÿ êàê â ÒÌÑ-1 â
ðåçóëüòàòå îäíîãî íåçàâåðøåííîãî îáçîðà óæå íàéäåíî îêîëî 10
ìîëåêóë. Â ÷åì òóò äåëî?

Ïðè÷èíà ×òî äåëàòü

Ïîòåðÿ ÷óâñòâèòåëüíîñòè èç-çà
äèëþöèè

Íàáëþäàòü íà áîëüøèõ
àíòåííàõ/èíòåðôåðîìåòðàõ

Ñëîæíîå ñòðîåíèå îáëàñòåé

Ïîèñê âñëåïóþ Ñîòðóäíè÷àòü ñ àñòðîõèìèêàìè

Ñóùåñòâåííûå îòëè÷èÿ îò ËÒÐ Íàáëþäàòü íà áîëåå íèçêèõ ÷à-
ñòîòàõ

Áîëüøàÿ îïòè÷åñêàÿ òîëùà
ñëàáûõ ëèíèé, çàíèìàþùèõ
ñóùåñòâåííóþ ÷àñòü ÷àñòîòíîãî
äèàïàçîíà; ïîãëîùåíèå ïûëè
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ÇÀÊËÞ×ÅÍÈÅ

Â ðåçóëüòàòå ñïåêòðàëüíîãî îáçîðà îáëàñòè
çâåçäîîáðàçîâàíèÿ W51e1/e2 çàðåãèñòðèðîâàíî
èçëó÷åíèå 88 ìîëåêóë.

Ñîñòàâíûå ñïåêòðû ïîçâîëÿþò îáíàðóæèâàòü
ìîëåêóëû, èíäèâèäóàëüíûå ëèíèè êîòîðûõ íå âèäíû
ïîä øóìàìè, îäíàêî:

Ñ ïîìîùüþ ñîñòàâíûõ ñïåêòðîâ äî ñèõ ïîð íå
îáíàðóæåíî íè îäíîé íîâîé ìîëåêóëû â äèàïàçîíå
äëèí âîëí 3-4 ìì. Âîçìîæíî, ýòî âûçâàíî òåì, ÷òî
ìíîãèå ñëàáûå ëèíèè â ãîðÿ÷èõ ÿäðàõ íå ÿâëÿþòñÿ
îïòè÷åñêè òîíêèìè.

Ïðåäñòàâëÿþò èíòåðåñ âûñîêî÷óâñòâèòåëüíûå
ñïåêòðàëüíûå îáçîðû ãîðÿ÷èõ ÿäåð íà áîëåå íèçêèõ
÷àñòîòàõ (10�30 ÃÃö)

Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ôèíàíñîâîé ïîääåðæêå ãðàíòà

Ìèíèñòåðñòâà íàóêè è âûñøåãî îáðàçîâàíèÿ Ðîññèéñêîé Ôåäåðàöèè

�075-15-2021-597
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