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Ìîðôîëîãèÿ áàðîâ è èõ ñòàòèñòèêà
Äî 60-70% S-ãàëàêòèê èìåþò áàðû
Carnegie-Irvine Galaxy Survey (CGS) � B, V, R, I bands
Li, Ho & Barth 2017 � âûáîðêà 376 äèñêîâûõ ãàëàêòèê
Èç íèõ 264 ãàëàêòèêè ñ áàðàìè
Ñðåäè ãàëàêòèê ñ áàðàìè ñ 0o < i < 55o:

elliptical bars 62%
ïîçäíèå òèïû

face-on peanuts 9% barlenses 29%
ðàííèå òèïû
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Òèïû áàðîâ â N-body ýêñïåðèìåíòàõ

Athanassoula & Misiriotis 2002 � ñâÿçü ñ ìàññîé òåìíîãî ãàëî
Salo & Laurikainen 2017 � ñâÿçü ñ íàëè÷èåì áàëäæà
Smirnov & Sotnikova 2018
t ≈ 8 ìëðä. ëåò

Mh = 1.0; Mb = 0 Mh = 1.5; Mb = 0

ìîäåëü NB

Mh = 1.5; Mb = 0.2

ìîäåëü B
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Áàðëèíçû: çàâèñèìîñòü îò ñòðóêòóðû ïîäñòèëàþùåé
ãàëàêòèêè (÷èñëåííûå ìîäåëè)

Smirnov & Sotnikova 2018
t ≈ 8 ìëðä. ëåò

Mb = 0.2

ìîäåëü B

Mb = 0

òîëñòûé äèñê

Mb = 0

ãîðÿ÷èé äèñê
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Îñîáåííîñòè ñòðóêòóðû áàðëèíç (íàáëþäåíèÿ)
Martinez-Valpuesta et al. 2007; Buta et al. 2015;
Salo & Laurikainen 2017; de Lorenzo-C�aceres et al. 2019
Ansae
Âíóòðåííèå ïåðïåíäèêóëÿðíûå áàðû (!!!)

NGC 3351

SDSS, gri HST
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Ïàðàìåòðû N-body ìîäåëåé

Smirnov & Sotnikova 2018
Ýêñïîíåíöèàëüíûé äèñê:

ρd(R, z) =
Md

2πRdzd
exp(−R/Rd) · sech2(z/zd) ,

Ò¼ìíîå ãàëî: Íàâàððî-Ôðýíê-Âàéò ãàëî
Áàëäæ: ìîäåëü Õåðíêâèñòà

Ndisk = 4 · 106;Nhalo = 4.5 · 106

zd = 0.05

µ = Mh(R < 4Rd)/Md = 1.5

Q0 = QT(2Rd) = 1.2

Rd = 1;Md = 1;G = 1

Mb = 0, 0.2

ìîäåëü NB

ìîäåëü B
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×àñòîòíûé àíàëèç
Îáû÷íî: Ω; κ; ν

Â äàííîé ðàáîòå � ãëàâíûå ÷àñòîòû äëÿ 4 ìëí ÷àñòèö äèñêà:
ωx ≈ Ω− Ωp; ωy; ωz = ν; ωR = κ;

Øàã âðåìåííîãî ðÿäà ∆t = 0.125; äëèíà ðÿäà T = 100;
îò t = 400 (5.3 ìëðä. ëåò) äî t = 500 (6.6 ìëðä. ëåò)
Òî÷íîñòü � 0.45 êì/ñ/êïê (!!!)
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Ðåçîíàíñíûå îðáèòû â áàðå

Ω− Ωp = κ/2
fR/fx = 2.0± 0.1 (fx = ωx/2π)

ìîäåëü NB ìîäåëü B
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Ðàñïðåäåëåíèå îðáèò ïî îòíîøåíèþ ÷àñòîò fy/fx (áàð)

Ïðèìåðû çàìêíóòûõ îðáèò

Ìîäåëü NB Ìîäåëü B

5:3 3:2 3:2 3:1
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Òðè ñåìåéñòâà îðáèò â áàðå

Ìîäåëü NB

8% 50% 1.1%
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Òðè ñåìåéñòâà îðáèò â áàðå

Ìîäåëü B

19% 30% 0.4%
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Áàðëèíçà, âíóòðåííèé áàð è ñåìåéñòâî îðáèò x2 (?)

Ìîäåëü B

Õàðàêòåðíûå îðáèòû âî âíóòðåííåì áàðå
fR : fx ≈ 3 : 2
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Áàðëèíçà ñ ïðèçíàêàìè �àðàõèñà�

Buta et al. 2015
Salo & Laurikainen 2017

ìîäåëü B

IC 1067

SDSS, gri
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Çàêëþ÷åíèå

Ïðè àíàëèçå îñíîâíûõ ÷àñòîò âñåõ îðáèò áàðà â äâóõ N-body
ìîäåëÿõ (âñåãî ïî 4 ìëí îðáèò íà êàæäóþ ìîäåëü) âûÿâëåíî

2 ñòðóêòóðîîáðàçóþùèõ ñåìåéñòâà îðáèò, îòâå÷àþùèõ ëèáî çà
ìîðôîëîãèþ �face-on peanut� (1.1 < fy/fx < 1.9), ëèáî çà
ìîðôîëîãèþ �barlens� (fy/fx = 1.0);

äîìèíèðîâàíèå îäíîãî èç ñåìåéñòâ îïðåäåëÿåò îáùóþ
ìîðôîëîãèþ áàðà;

ñ ñåìåéñòâîì îðáèò fy/fx = 1.0 ñâÿçàíî ñåìåéñòâî îðáèò,
âûòÿíóòûõ ïîïåðåê áàðà è ëåæàùèõ â åãî öåíòðàëüíûõ
îáëàñòÿõ. Ïî-âèäèìîìó, ýòî ñåìåéñòâî íå èìååò îòíîøåíèÿ ê
èçâåñòíûì îðáèòàì x2, íî ìîæåò áûòü ñòðóêòóðîîáðàçóþùèì
ñåìåéñòâîì îðáèò äëÿ âíóòðåííåãî, âòîðîãî áàðà.
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Ñïàñèáî çà âíèìàíèå!

15


