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ðèìîì. Ýòà îáëàñòü çâåçäîîáðàçîâàíèÿ íàõîäèòñÿ â òåìíîé ãëîáóëå âáëèçè

ñâåòëîãî ðèìà. Äàííûé îáúåêò áûë íàéäåí ïîñëå îïóáëèêîâàíèÿ îáçîðîâ êàðò

þæíîãî íåáà [1,2]. Ãëîáóëà ÿâëÿåòñÿ ÷àñòüþ ðàäèàëüíîé ñèñòåìû òåìíûõ

ãëîáóë âîêðóã çâåçäû HD 53974, èìåþùåé ñïåêòð Â 0.5 IV (ñì. ðèñ.1). Ýòî

ðàäèàëüíàÿ ñèñòåìà ïåðâîãî âèäà - îáðàçóþùàÿ åå çâåçäà òèïà ÎÂ, âîêðóã

êîòîðîé ïðèñóòñòâóåò îáëàñòü HII, ìíîãèå òåìíûå ãëîáóëû ðàäèàëüíîé ñèñòåìû

èìåþò ÿðêèå ðèìû (ñì. ðèñ.1). Íà DSS2 R èçîáðàæåíèè âèäíû òîëüêî

íåñêîëüêî çâåçä (ñì. ðèñ.2a), îáúåêò ïîëíîñòüþ âèäåí â ÈÊ, íà 2MASS K

èçîáðàæåíèè (ñì. ðèñ.2b), íàðÿäó ñî çâåçäàìè èìåþòñÿ òàêæå òóìàííûå

îáúåêòû. Íåäàëåêî îò ýòîé ãðóïïû, íà êðàþ òîé æå ãëîáóëû, ó ñàìîãî ðèìà

íàõîäèòñÿ ïåðåìåííàÿ çâåçäà òèïà Ò Òåëüöà, ñïåêòðàëüíûé êëàññ F0e (N1 èç

òàáë.1). Ýòà çâåçäà ñâÿçàíà ñ êîìåòàðíîé òóìàííîñòüþ â âèäå êîëüöà (ñì.

ðèñ.2c), åå òîæå ìîæíî îòíåñòè ê îáëàñòè çâåçäîîáðàçîâàíèÿ. Åùå îäíà çâåçäà

(N2 èç òàáë.1) ñâÿçàíà ñ êîìåòàðíîé òóìàííîñòüþ â âèäå êîíóñà (ñì. ðèñ.2c).

Â òàáë.1, äàíû áëåñêè è ïîêàçàòåëè öâåòà îáúåêòîâ èç îáëàñòè çâåçäî-

îáðàçîâàíèÿ SFR 1 (äàííûå âçÿòû èç [4]). Â ïåðâîì ñòîëáöå ïðèâîäèòñÿ íîìåð

îáúåêòà, âî âòîðîì è òðåòüåì - åãî êîîðäèíàòû, â 4-9 - äàíû öâåòà îáúåêòîâ,

â 10 - âåëè÷èíà Q = (J - H) - 1.7(H - K) [5]. Åñëè äëÿ äàííîé çâåçäû Q < -0.10,

òî ìîæíî óòâåðæäàòü, ÷òî âîêðóã çâåçäû èìååòñÿ ïûëåâîé äèñê èëè ïûëåâàÿ

îáîëî÷êà [5].

Èç òàáë.1 äëÿ îáúåêòîâ NN 1, 9-13 âèäíî, ÷òî Q < -0.10, ò.å. âîêðóã ýòèõ

îáúåêòîâ èìååòñÿ ïûëåâîé äèñê. Ìîæíî êîíñòàòèðîâàòü, ÷òî ïðèìåðíî ïîëîâèíà

çâåçä îáëàñòè çâåçäîîáðàçîâàíèÿ SFR 1 îáëàäàåò ïûëåâûì äèñêîì èëè îáîëî÷êîé

Ðèñ.1. DSS2 R èçîáðàæåíèå ðàäèàëüíîé ñèñòåìû òåìíûõ ãëîáóë. 1 - öåíòðàëüíàÿ çâåçäà
HD 53974, 2 - îáëàñòü çâåçäîîáðàçîâàíèÿ SFR 1. Ñåâåð íàâåðõó, âîñòîê ñëåâà. Ðàçìåðû
èçîáðàæåíèÿ 1
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(îáúåêò N3 ïî âñåé âåðîÿòíîñòè ÿâëÿåòñÿ íå çâåçäîé, à îáúåêòîì Õåðáèãà-Àðî,

òàê êàê ó íåãî åñòü òîëüêî öâåòà B è R).

Ðèñ.2c. DSS2 B èçîáðàæåíèå îáëàñòè

çâåçäîîáðàçîâàíèÿ SFR 1. 1 - çâåçäû ñ
êîìåòàðíûìè òóìàííîñòÿìè, 2 - îáëàñòü
çâåçäîîáðàçîâàíèÿ SFR 1 (â îñíîâíîì

âèäíà â ÈÊ). Ñåâåð íàâåðõó, âîñòîê ñëåâà.
Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.

Ðèñ.2a. DSS2 R èçîáðàæåíèå îáëàñòè

çâåçäîîáðàçîâàíèÿ SFR 1. 1 - çâåçäû ñ êîìå-
òàðíûìè òóìàííîñòÿìè, 2 - SFR 1 (â îñíîâ-
íîì âèäíà â ÈÊ). Ñåâåð íàâåðõó, âîñòîê

ñëåâà. Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.

Ðèñ.2b. 2MASS K èçîáðàæåíèå îáëàñòè
çâåçäîîáðàçîâàíèÿ SFR 1. 1 - îáëàñòü çâåçäî-
îáðàçîâàíèÿ SFR 1, 2 - çâåçäû ñ êîìåòàð-

íûìè òóìàííîñòÿìè. Ñåâåð íàâåðõó, âîñòîê
ñëåâà. Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.
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3. Îáëàñòü çâåçäîîáðàçîâàíèÿ SFR 2. Ýòîò îáúåêò áûë íàéäåí

ïîñëå îïóáëèêîâàíèÿ îáçîðîâ [1,2]. Â îáúåêòå âèäíû çâåçäû è òóìàííûå

îáúåêòû (ñì. ðèñ.3a). Íàáëþäàþòñÿ íåñêîëüêî çâåçä ñ êîìåòàðíûìè òóìàí-

íîñòÿìè: çâåçäà N2 èç òàáë.2 ñâÿçàíà ñ òóìàííîñòüþ â âèäå êîíóñà, ýòà æå

çâåçäà èìååò âûáðîñ (ñì. ðèñ.3b) ñî ñãóùåíèåì íà êîíöå (îáúåêò N8 èç òàáë.2).

Íàõîäÿùàÿñÿ ïîáëèçîñòè çâåçäà N1 èç òàáë.2 (ñì. ðèñ.3b) ñâÿçàíà ñ òóìàííîñòüþ

â âèäå ïîëóêîëüöà. Ýòà çâåçäà ïî-âèäèìîìó íå ïðèíàäëåæèò ê îáëàñòè

çâåçäîîáðàçîâàíèÿ. Íà 2MASS K èçîáðàæåíèè âèäíà çâåçäà N3 èç òàáë.2 ñ

èñòå÷åíèåì (ñì. ðèñ.3c), êîòîðàÿ èìååò ïûëåâóþ îáîëî÷êó (ñì. íèæå).

NN (2000) (2000) B B-V R J J-H H-K    Q

1 07h04m35s.91 -11o04'48" 16.570 15.12 11.062 1.229 0.976 -0.430
2 07 04 40.82 -11 06 14 17.160 0.610 13.68 12.416 1.218 0.656 0.103
3 07 04 40.88 -11 06 11 16.990 16.26
4 07 04 42.15 -11 06 58 15.830 2.067 1.136 0.136
5 07 04 42.38 -11 07 03 16.042 0.917 0.587 -0.081
6 07 04 42.93 -11 07 39 19.390 17.10 14.955 0.696 0.063 0.589
7 07 04 43.35 -11 07 36 16.600 1.556 0.832 0.589
8 07 04 43.89 -11 07 39 19.770 18.24 13.567 1.385 0.840 -0.043
9 07 04 44.06 -11 07 29 19.910 2.520 16.70 13.925 1.181 0.755 -1.103
10 07 04 44.17 -11 06 52 18.50 14.410 1.904 1.186 -0.112
11 07 04 44.24 -11 07 10 16.652 0.605 1.900 -2.655
12 07 04 44.37 -11 07 16 17.60 16.890 0.990 1.510 -1.577
13 07 04 44.88 -11 07 06 15.550 1.056 2.116 -2.541
14 07 04 45.21 -11 07 09 18.48 14.593 1.904 1.081 0.066

Òàáëèöà 1

ÄÀÍÍÛÅ ÎÁ ÎÁÚÅÊÒÀÕ ÈÇ ÎÁËÀÑÒÈ

ÇÂÅÇÄÎÎÁÐÀÇÎÂÀÍÈß SFR 1

NN (2000) (2000) B B-V R J J-H H-K Q

1 05h53m29s.90 -10o24'34" 11.825 0.237 11.34 10.239 0.332 0.184 0.019
2 05 53 39.88 -10 23 51 20.110 16.03 13.089 1.503 0.987 -0.175
3 05 53 42.56 -10 24 00 14.660 0.960 13.77 9.803 2.168 1.679 -0.686
4 05 53 42.63 -10 23 58 12.910 11.79
5 05 53 43.68 -10 22 45 13.970 0.670 12.19 10.878 0.536 0.206 0.186
6 05 53 43.91 -10 23 41 17.120 10.85
7 05 53 43.94 -10 23 43 11.49
8 05 53 45.05 -10 23 22 19.880 2.050 17.89 14.096 1.388 1.203 -0.657

Òàáëèöà 2

ÄÀÍÍÛÅ ÎÁ ÎÁÚÅÊÒÀÕ ÈÇ ÎÁËÀÑÒÈ

ÇÂÅÇÄÎÎÁÐÀÇÎÂÀÍÈß SFR 2
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Â òàáë.2 äàíû áëåñêè è ïîêàçàòåëè öâåòà îáúåêòîâ, ïðèíàäëåæàùèõ ê

îáëàñòè çâåçäîîáðàçîâàíèÿ SFR 2 (äàííûå âçÿòû èç [4]).

Èç òàáë.2 ñëåäóåò, ÷òî Q < -0.10 ó çâåçä NN 2, 3, 8, ò.å. áîëåå ÷åì ó

ïîëîâèíû çâåçä îáëàñòè çâåçäîîáðàçîâàíèÿ SFR 1 (îáúåêòû NN 4, 6 è 7 íå

ÿâëÿþòñÿ çâåçäàìè) èìåþòñÿ ïûëåâûå äèñêè èëè îáîëî÷êè.

Ðèñ.3c. 2MASS K èçîáðàæåíèå îáëàñòè
çâåçäîîáðàçîâàíèÿ SFR 2. 1 - çâåçäà ñ èñòå÷å-
íèåì (N4 èç òàáë.2). Ñåâåð íàâåðõó, âîñòîê

ñëåâà. Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.

Ðèñ.3a. DSS2 R èçîáðàæåíèå îáëàñòè
çâåçäîîáðàçîâàíèÿ SFR 2. 1 - îáëàñòü çâåçäî-
îáðàçîâàíèÿ SFR 2, 2 - çâåçäû ñ êîìåòàð-

íûìè òóìàííîñòÿìè. Ñåâåð íàâåðõó, âîñòîê
ñëåâà. Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.

Ðèñ.3b. DSS2 B èçîáðàæåíèå îáëàñòè
çâåçäîîáðàçîâàíèÿ SFR 2. 1 - îáëàñòü çâåçäî-
îáðàçîâàíèÿ SFR 2, 2 - çâåçäû ñ êîìåòàð-

íûìè òóìàííîñòÿìè. Ñåâåð íàâåðõó, âîñòîê
ñëåâà. Ðàçìåðû èçîáðàæåíèÿ 6' õ 6'.
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4. Îáúåêò SNO 28. Ýòîò îáúåêò áûë íàéäåí ïðè îáçîðå êàðò þæíîãî

ïîëóøàðèÿ [2]. Îáúåêò â îñíîâíîì ïîãðóæåí â òåìíîå îáëàêî. Îí ïðåäñòàâëÿåò

ñîáîé çâåçäó ñ äâóìÿ ïðîòèâîïîëîæíûìè âûáðîñàìè. Çâåçäà è ñåâåðî-

âîñòî÷íûé âûáðîñ è ÷àñòü þãî-çàïàäíîãî âûáðîñà ïîëíîñòüþ ïîãðóæåíû â

òåìíîå îáëàêî, à äðóãàÿ åãî ÷àñòü þãî-çàïàäíîãî âûáðîñà âûõîäèò èç òåìíîãî

îáëàêà (ñì. ðèñ.4a, 4b).

Â òàáë.3 äàíû áëåñêè è ïîêàçàòåëè öâåòà öåíòðàëüíîé çâåçäû è ñãóùåíèÿ

â âûáðîñå. Äàííûå âçÿòû èç [4].

Êàê âèäíî èç òàáë.3, öåíòðàëüíàÿ çâåçäà (îáúåêò N2) ñâÿçàíà ñ ïûëåâîé

îáîëî÷êîé èëè ñ äèñêîì, òàê êàê ó íåå Q < -0.10. Ñãóùåíèå â âûáðîñå (îáúåêò

N1) èìååò òîëüêî öâåòà Â è R. Çâåçäà ñâÿçàíà ñ òî÷å÷íûì ÈÊ èñòî÷íèêîì

IRAS 08196-4931 [6]. Ó ýòîãî èñòî÷íèêà èìåþòñÿ ñëåäóþùèå ÈÊ öâåòà:

R(2, 3) = log((F(60)x25)/(F(25)x60)) = 1.173; R(3, 4) = log((F(100)x60)/(F(60)x100)) =

-0.076. Ýòè âåëè÷èíû äëÿ ÈÊ öâåòîâ ñîîòâåòñòâóþò òî÷å÷íûì èñòî÷íèêàì

IRAS, ñâÿçàííûì ñ ìàçåðàìè âîäû [7].

Ðèñ.4a. 2MASS K èçîáðàæåíèå îáúåêòà
SNO 28. Ñåâåð íàâåðõó, âîñòîê ñëåâà. Ðàçìåðû
èçîáðàæåíèÿ 6' õ 6'.

Ðèñ.4b. DSS2 R èçîáðàæåíèå îáúåêòà
SNO 28. Ñåâåð íàâåðõó, âîñòîê ñëåâà. Ðàçìåðû
èçîáðàæåíèÿ 6' õ 6'.

NN (2000) (2000) B B-R J J-H H-K Q

1 08h21m05s.81 -49o40'52" 20.750 2.250
2 08 21 06.09 -49 40 50 14.653 1.153 1.647 -1.647

Òàáëèöà 3

ÄÀÍÍÛÅ ÎÁ ÎÁÚÅÊÒÀÕ Â SNO 28
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5. Çàêëþ÷åíèå. Â ñòàòüå ïðåäñòàâëåíû òðè íîâûõ îáúåêòà, íàéäåííûå

ïðè ïðîñìîòðå êàðò þæíîãî íåáà. Îáëàñòü çâåçäîîáðàçîâàíèÿ SFR 1 â

îñíîâíîì ïîãðóæåíà â òåìíóþ ãëîáóëó ñ ÿðêèì ðèìîì è ïîëíîñòüþ âèäíà

òîëüêî â ÈÊ. Ãëîáóëà âõîäèò â ðàäèàëüíóþ ñèñòåìó òåìíûõ ãëîáóë ïåðâîãî

âèäà. Â îáëàñòü çâåçäîîáðàçîâàíèÿ âõîäÿò îáúåêòû Õåðáèãà-Àðî, çâåçäû ñ

êîìåòàðíûìè òóìàííîñòÿìè, ïðè÷åì îäíà èç íèõ - çâåçäà òèïà Ò Òåëüöà.

Áîëüøèíñòâî çâåçä, âõîäÿùèõ â îáëàñòü çâåçäîîáðàçîâàíèÿ, ñâÿçàíû ñ

ïûëåâûìè îáîëî÷êàìè èëè äèñêàìè.

Ñëåäóþùèì îáúåêòîì ÿâëÿåòñÿ îáëàñòü çâåçäîîáðàçîâàíèÿ SFR 2. Èìåþòñÿ

çâåçäû è òóìàííûå îáúåêòû. Íåêîòîðûå çâåçäû ñâÿçàíû ñ êîìåòàðíûìè

òóìàííîñòÿìè (â âèäå êîíóñà, ïîëóêîëüöà). Áîëåå ïîëîâèíû çâåçä îáëàñòè

çâåçäîîáðàçîâàíèÿ ñâÿçàíû ñ ïûëåâûìè äèñêàìè.

Òðåòüèì îáúåêòîì ÿâëÿåòñÿ SNO 28. Ýòî çâåçäà ñ äâóìÿ ïðîòèâîïîëîæíûìè

âûáðîñàìè. Çâåçäà, îäèí èç âûáðîñîâ è ÷àñòü âòîðîãî âûáðîñà ïîãðóæåíû

â òåìíîå îáëàêî è âèäíû òîëüêî â ÈÊ, â îïòèêå âèäíà òîëüêî ÷àñòü âòîðîãî

âûáðîñà. Öåíòðàëüíàÿ çâåçäà ñâÿçàíà ñ ïûëåâîé îáîëî÷êîé è ñ òî÷å÷íûì ÈÊ

îáúåêòîì IRAS 08196-4931. Ýòîò èñòî÷íèê èìååò ÈÊ öâåòà, ñîîòâåòñòâóþùèå

öâåòàì, òèïè÷íûì äëÿ òî÷å÷íûõ èñòî÷íèêîâ, ñâÿçàííûõ ñ ìàçåðàìè âîäû.

Áþðàêàíñêàÿ àñòðîôèçè÷åñêàÿ îáñåðâàòîðèÿ èì. Â.À.Àìáàðöóìÿíà,

Àðìåíèÿ, e-mail: agyulb@bao.sci.am

SEVERAL STAR FORMATION REGIONS IN
SOUTHERN HEMISPHERE

A.L.GYULBUDAGHIAN

Three new star forming regions found by us in Southern Hemisphere are

presented. The object SFR 1 is a group of mainly IR stars, many of them are

connected with dust discs or envelopes. There are also HH objects. SFR 1 is

embedded in a dark globule with a bright rim, which is situated in the type I

radial system of dark globules. Two stars of SFR 1 are connected with cometary

nebulae. The second object is star forming region SFR 2. It is situated in a dark

cloud. There are stars with cometary nebulae, an outflow from a star with cometary

nebula, with a condensation at the end of outflow. Many stars are connected with

dust envelopes or discs. The third object is SNO 28. It is a star with dust disc

or envelope and two opposite outflows. The star, one of the outflows and a part
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of the second outflow are embedded in the dark cloud and are seen only in IR.

A part of the second outflow is situated out of the cloud and is seen in optic.

The second outflow has a condensation, which can be an HH object. The object

is connected with an IRAS point source IRAS 08196-4931, which has IR colours,

typical for a source, connected with a water maser.

Keywords: star forming region: IR stars: dark globules
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