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ßðêèå ãîëóáûå ïåðåìåííûå - LBV

Íàèáîëåå ìàññèâíûå çâåçäû íà
ôèíàëüíûõ ñòàäèÿõ ñâîåé ýâîëþöèè

(íà÷àëüíàÿ ìàññà 80-120 M�)

Ñâîéñòâà

äëèòåëüíîñòü ñòàäèè
104 − 105 ëåò

òåìï ïîòåðè ìàññû äî
10−4 M�/ãîä

LBV - ñïîñîá ïîòåðÿòü 30-50 M�

Luminous (íå) ÿðêèå
Blue (íå) ãîëóáûå
Variable (íå) ïåðåìåííûå
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LBV ôåíîìåí

ïîñòîÿííàÿ áîëîìåòðè÷åñêàÿ
ñâåòèìîñòü.

ãèãàíñêèå èçâåðæåíèÿ, âûáðîñ
3-5 M�
ïåðåìåííîñòü áëåñêà (>2.m0 âî
âðåìÿ èçâåðæåíèÿ, 1-2.m0 çà
10-40 ëåò, 0.m5 ìåñÿöû-ãîä)
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Ïîèñê íîâûõ êàíäèäàòîâ â ìàññèâíûå çâåçäû íà

ôèíàëüíûõ ñòàäèÿõ â ãàëàêòèêå M33

èçîáðàæåíèÿ â UBVR è Hα,
ïîëó÷åííûå íà 4-ì òåëåñêîïàõ
NOAO (Massey, 2006)

àïåðòóðíàÿ ôîòîìåòðèÿ 2304
çâåçä c V<18.m5

äèàãðàììà V-Hα äëÿ îòáîðà
çâåçä ñ Hα-ýìèññèåé
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Ïîèñê íîâûõ êàíäèäàòîâ â ìàññèâíûå çâåçäû íà

ôèíàëüíûõ ñòàäèÿõ â ãàëàêòèêå M33

Îòîáðàíî ýìèññèîííûõ çâåçä

185 çâåçä ñ (B-V)<0.m35

25 çâåçä ñ 0.m35<(B-V)<1.m2 -
ïðåäïîëîæèòåëüíî
èñïûòûâàþùèõ çàìåòíîå
ìåæçâåçäíîå ïîãëîùåíèå 2-2.m5.
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Íîâûå LBV è LBV-êàíäèäàòû

íà 6-ì òåëåñêîïå ÑÀÎ ÐÀÍ áûëè
ïîëó÷åíû ñïåêòðû 49 ãîëóáûõ è
17 êðàñíûõ êàíäèäàòîâ.

îáíàðóæåíà íîâàÿ (ñåäüìàÿ)
LBV â M33 è äâà LBV-êàíäèäàòà

V=16.m2

B-V=0.m28

∼160 ïê
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Íîâàÿ LBV-çâåçäà. Ñïåêòð.

[Ca II]λλ7291, 7323 (ýìèññèè) � ôîðìèðóþùàÿñÿ îáîëî÷êà

øèðîêèå è óçêèå êîìïîíåíòû: 950 êì/ñ è 110 êì/ñ äëÿ Hβ,
800 êì/ñ è 180 êì/ñ äëÿ Hα

ì/ç ïîãëîùåíèå ïî Hα/Hβ: AV = 1.0− 1.4

Ò=13000− 16000K ïî ñïåêòðàëüíûì äåòàëÿì
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Íîâàÿ LBV-çâåçäà.

Ïåðåìåííîñòü. Èíôðàêðàñíàÿ ôîòîìåòðèÿ.

Ðèñ.: Ïåðåìåííîñòü ∼ 0.m4/ãîä
(àðõèâíûå äàííûå)

Ïðîôîòîìåòðèðîâàíû
èçîáðàæåíèÿ èç àðõèâà
Spitzer (3.6, 4.5, 5.8,
8.0µm)

93351

Ra (J2000) 01:33:52.42
Dec (J2000) 30:39:09.6
U (mag) 16.005 ± 0.003
B (mag) 16.446 ± 0.003
V (mag) 16.165 ± 0.003
R (mag) 15.961 ± 0.003
I (mag) 15.747 ± 0.005
J (mag) 15.748 ± 0.086
H (mag) 15.321 ± 0.102
K (mag) 14.686 ± 0.117
3.6µm (mJy) 2.87× 103

4.5µm (mJy) 2.21× 103

5.8µm (mJy) 2.39× 103

8.0µm (mJy) 2.61× 103
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Ñïåêòðàëüíûå ðàñïðåäåëåíèÿ ýíåðãèé.

Ðèñ.: Íîâàÿ LBV Ðèñ.: LBV-êàíäèäàò

Ðèñ.: LBV-êàíäèäàò

Name AV logL/L� T∗ Tòåïë Tõîë
093351 0.75 6.13 13 0.7(3.4%) 0.19(26%)
045901 2.2 6.02 13 1.0(0.1%) -
125093 2.6 6.30 13 1.4(3.9%) 480(3.2%)
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Name AV lg L T∗ Tòåïë Tõîë lg L∗ lg Lïûëè
VarA 2.0 5.63 8 1.0(15%) 0.22(50%) 5.17 5.44
VarB 1.0 6.21 25 1.5(0.3%) 0.18(2.5%) 6.20 4.66
VarC 0.4 5.86 15 1.2(1.1%) - 5.86 3.90
Var2 0.8 6.34 40 - - 6.34 -
Var83 0.7 6.32 18 1.5(0.3%) - 6.32 3.80
V532 0.8 6.24 35 1.5(0.5%) - 6.24 3.94
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Ïàðàìåòðû LBV-çâåçä â ãàëàêòèêå M33

Name AV lg L T∗ R/R�
VarA 2.0 5.63 7900 295
VarB 1.0 6.21 25000 65
VarC 0.4 5.86 15000 120
Var2 0.8 6.34 40000 30
Var83 0.7 6.32 18000 150
V532 0.8 6.24 35000 35

093351 1.0 6.27 16000 170
045901 2.2 6.02 13000 210
125093 2.6 6.30 12800 300
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Âûâîäû

Ñîñòàâëåí ñïèñîê èç 185 + 25 çâåçä - êàíäèäàòîâ â
ìàññèâíûå çâåçäû íà ôèíàëüíûõ ñòàäèÿõ ýâîëþöèè

Ñïåêòðîñêîïè÷åñêè äîêàçàí ñòàòóñ îäíîé LBV-çâåçäû è
äâóõ LBV-êàíäèäàòîâ

Ïîëó÷åíû ïàðàìåòðû 7 LBV-çâåçä è äâóõ íîâûõ
êàíäèäàòîâ - ì/ç ïîãëîùåíèå, òåìïåðàòóðû, ñâåòèìîñòè,
ðàäèóñû
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