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Monenns 6e3 dammka

. ObIcTpOe hopMupoOBaHNe Dapa
» POCT IIAOTHOCTU B ITeHTpe (I1ceBA0-0aaK)
.+ paspylrieHne 0Dapa, IOBTOpHOe (GOPMUPOBaHNE

o 09<R./Rp<1.37?

. Ha0AI0AaeTcs1 MeHblle Dapos Ha Z > (0.5 ?

Abraham et al. 1999, Merrifield et al. 2000; Binney & Tremaine 2008



[IpoGiiema u 1ocTaHoOBKa 3a1a4n

ILR for cored and cuspy bulges

e |LR samperaer e . .
dbopmuposaHue Oapa e
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“Most real bars are not made by the bar instability”

Sellwood 2000; Kormendy 2013



YHucneHable 0apbl B MOJIESIX C KaCOM

Ng=0.8M, Np =0.8M , N, = 1.0M
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Widrow et al., 2008 Ap] 679, 1239 (WPD)



Monenb

1. DxcrnonennuaabHbIn AICK My, Ry, z4; 09, R,

2. baaax Cepcuka R, n, X

1/n /& el (= 1/n
S(R) = Sgeb(R/R)Y el = (R) Sl

3. I'aao (TemHOe, 3B€34HO€E U TOACTBIV 3B€3AHBIN AUICK) Qy, 44, &,

Ph
(r/an)*(1+r/an)?~

plr) =

Widrow et al., 2008 Ap] 679, 1239 (WPD) ;



Mopenp - mapameTpbl IMCKa
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Moypeiib — napaMeTpbl OasKa

- mrokazateau (WPD)

Golubov, Just (2013) IAUS 295, 231
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Mopens — mapameTphl rajio

- Via Lactea II:

My =1.910"*M_
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O Byt rzoo/(lh =13.29

- max Vo=186 km/s
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Diemand J. et al., 2008, Nature, 454, 735
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Mopens — KpyroBasg CKOPOCTB

disc

bulge halo
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Mopens — yCTOMYMBOCTH
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N-body
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N-body — >xuBoe ramo u 6ammx
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N-body - pamyc 6apa
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N-body - MopenmpoBanue kacna

TouHOCTD BBIUMICAEHIS IIOTEeHIIMaAda

PasHOBecHue

/ZlocTaTOYHOCTD YacTuIl 0aaa>Ka

Q-x/2

- R>0.1 kpc need 0.2M
- R>0.05 kpc need 1.5M
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[ moGanbHbIE MOTIBI

® Matpwuunsiit metoa Kaanarica (1971, 1977)

- buopToHOpMaabHas cucteMa Q) (R)

- HeAMHEeNHasl 110 OTH. W 104; — M (w)|| =0
* /luHeliHbIE MaTP. METOABI A —"e;

- Polyachenko (2004, 2005) : collocation scheme

- A. Jalali

4+ ECB (2007) : 6uoprt. cuctema 0, (R); HeauHeitHOCTH; 6€3 Kacra

+ FEM (2010) : unrepmioa. dpyukiuu F;, W (E,L); moBbIilileHHast >K€CTKOCTb

Polyachenko E., Just A., 2015 MNRAS, 446, 1203 (PJ) e



N-body — ¢ukc. ramo n 6ammk

Ntot  NglNp | N € )y, )

[M] [M] [pc] [km/s/kpe]  [Gyr "]
S2r (EP) 5.6 1L e LA A e 48 1E1)

S4r (AX) 96 1.11-1- 12 il 152
S5r (SP) 5.6 1.11-1- 2 50 1.8
NI 16.75 | 611.519.25 0 57 8
12r (SP) 6.0 Oili== 10 54 1.2
T3r (AX) 6.0 Ol-I- 0 S 9

Sellwood, Debattista (2009) “Stochasticity in N-body Simulations ...’



['moGanbHbIe MOAILI — OpOUTHI (7

Typical orbits in the initial potential
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[ noGanbHbIE MOfIBI — opouTHI R(L

Variation of polar radius with time
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e NasiR<szy; Tloaspusii paguyc R(t) He mepuoanuen I B
® paamalbHOE AEVICTBUE U PaAyalbHasl 4acTOTa He OIpee1eHbl

* ILR He onnpeaeaen



[ ' nobGasibHbIE MOl — YCPEIHEHUE 1O Z

® [I10THOCTD

Su(R) = [ dzp(R.2)
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[ moGanbHbIE MOTIBI — YaCTOTBHI
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[ ' noGanbHbIE MOJIbI — COOCTB. PYHKIMA
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[ mobanbHbIE MOABI — L2, V.S. Zd

€2, [km/s/kpc]
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[ moGanbHbIE MOIBI — W] V.S. Zd
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['moGanbHBIE MO — M7 V.S. My
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3aKJIIOUCHUE — CUEHApUn

1. TemHoe raao
2. baaax c xacrioMm (HeboAbINIas DAAUIIT. TaAaKTUKA)
3. MeaaeHHBIN POCT AVICKa Oe3 HeyCTOMYIBOCTI

= QopmuposaHue Dapa
npu nodTn chopmupoBanHoM aucke (10 Gyr)

 ILR He cymecTByer ipu R = z4

e OOBsCHAETCSI HeA40CTaTOK OapoB Ha z > (0.5

e Obpsacustercst 1 <R < 1.3
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