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TeopeTnyeckoe HarnpassieHne
«COBMPaHUS» ranakTuK:

e /lepapxmnyeckoe cKkyynmBaHne — cHayasa
MaJIEHbKME raflaKTUKM, NoToM b6obLune
raflakTUKN — CZISIHUEM ManblX; MOTOM K
HACTOSILLEWN 3MOXE Y>KE CKOMIEHUS
raslakTUK — CaMbleé MacCUBHbIE
rpaBUTALMOHHO-CBS3aHHbIE OOBbEKTLI U3
HabnoaaeMbIX.



Tpwy da3bl aBoAOUMK: 1. MeaneHHass akKpeLums
ropsi4ero rasa raso

Figure 10. A schematic figure showing gas cooling from the hot halo (solid lines)
i 3 J i rned

and building up the re s in the
into stars on a timesc.
can reheat a fraction o o it to the hot phase |

eject material from the halo altogether (dotted lines).




Tpun ba3bl 3BOMOLNN B XXU3HN KaXKOA0M
rANakTUKU: 2. CANSHUS

Major merging:

OTHOoweHune macc 1:1-1:4

nitors

Figure 11. A schematic of a merger between two dark matter haloes. The prog
After the haloes merge, the more massive

of the final halo each contain a galaxy.
:entre of the newly formed halo. Any hot gas that cools would

galaxy is placed at the
1ave

nto the central galaxy (for simplicity, in this illustration, the ha

be directe
The smaller galaxy becomes a satellite of the

exhausted their supply of h

central galaxy. The orbit of the satellite galaxy decays due to dynamical friction. The

satellite may eventually merge with the central galaxy.



3-9 a3za: "CobmpaHne” ancka
HaTeKaHWEM XOJI0[HOIro rasa BAOJb Y3KMNX
XXryTOB

Figure 1. An RGB-image of the gas showing the disk and accretion region at z ~ 3. The image is constructed using R=temperature,
G=metals and B=density. We can clearly distinguish the cold pristine gas streams in blue connecting directly onto the edge of the disk,
the shock heated gas in red surrounding the disk and metal rich gas in green being stripped from smaller galaxies interacting with the
halo and streams of gas. The disk and the interacting satellites stand out since they are cold, dense and metal rich. The distance measure
is in physical units.

Agertz et al. 2009



Buamnmble NocneacTBus:

e bosblune cnnaHnsa (OTHOLLEHMS Macc
>1:4) pa3pyLatoT ANCKN N DOPMUPYIOT
cpepounasbl;

e Manble cnndaHua HE paspyLialoT ANCKKU, HO
«FPEeT» UX — AeNaloT TOJICTbIMU;

e [1n1aBHOEe HaTekaHue rasa n3BHe
NO3BOJISET B CTALMOHAPHOM pexmnme
NUTaTb 06pa3oBaHMe HOBLIX 3BE3/ U

(POPMUPOBATb TOHKUE 3BE3AHbIE ANCKM.
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HabnoaeHnsa: Hawa ManakTuka

Thick disk
Thin disk
Extreme

Plane 91 _
rotation

Galactic center

Fig. 12. Schematic edge-on view of the major components of the Milky Way. Illus-
tration credit from R. Buser, www.astro.unibas.ch/forschung/rb/structure.shtml.




HabnoaeHnsa: Hawa ManakTuka
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HabntogeHns: KapankoBble
cdheponaanbHble ranakTukn

[Fe/H]

Fig. 43. Observed [a/Fe] vs. [Fe/H] in the Milky Way (small points) and in dSphs
(points with error bars). Figure from Shetrone et al. (2001).
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HabnwoaoeHnsa: 6anmk [ManakTnkn
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iraffe: paguanbHbIV FPAANEHT U
KapTa!
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HabnoaatensHoe nccneaoBaHme
3BOSIIOUNN BceneHHoW

e Ha 60sbLumnx 8-10 METPOBbLIX TENECKOMAX
Mbl BUAMM BCIO BceneHHyo nocne
pekoMbuHaLMKM Ha NPOCBET...



KocMosiornyeckas Moaesib NpoCTPaHCTBA-BpPEMEHM
CBA3bIBAET KPACHOE CMELLEHNE U BPEMS, 3aTpayYeHHoe
CBETOM, YTOObI MPOUTK 3TO PaACCTOSAHME
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I"ld KPdCHbIX CMELWEHNAX Z~ 1.0 (F MJIP4A JIET Hd3dl)
MOpdOo/Iornyeckas Noc/ieaoBaTeIbHOCTb
HapyLlaeTcs... (raflakTuKu B ceBepHOM [ fiybokom
Xab610BCckOM nose)




YTO 3HAUUT KJIOUKOBATOCTb

AANEeKNX ralakTuk?
e 3Be3/1006pa3oBaHNe UAET B KPYMHbIX
KOMMJ1eKcax?

e bonbllUne ralakTukKy Ha rnasax
0bpa3yoTca CANSAHUEM MaslblX FaIaKTUK?



0O630p KMOS-3D: z=0.7-2.7,
NaHOpaMHasa crnekTpockonud Ha VLT

1" (7.8kpc)

M, [Mo]

SFR [Meyr™']




KaK OKa3anocb, BCe KOYKU
YUYaCTBYIOT B €AVHOM BpPaLLEHUMN:

Fig. 1. From top to bottom: F814W image, NICMOS H band
image and Ks image from FIRES data. Image size is always
3”times 4”and the images have been rotated so that east is to
the top and north is to the right. The (K band) center from the
FIRES data is marked by the white crosses.

Fig. 5. a. Ha line map. b. [N n]46583 line map. Image size is again 3" times 4” and the images have been rotated so that east is to
the top and north is to the t. The white crosses mark again the (K band) center (here determined from the PSF star positions).

180 km/s 180 km/s

180 kmi/s 100 km/'s.

-180 km/'s

Fig. 6. a. The observed velocity field (not corrected for inclination). Some points at the edges are the average of four pixels. b. Best

fit model velocity field. ¢. Residuals from the fit. d. Velocity dispersion field. The extent is smaller than for the velocity field due

to the lower S /N. Instrumental resolution is 32 km s ™' Note that the velocity scale is different for this figure. The spatial scale and
ion is the same as in previous figures and the cross point marks again the (dynamical and photometric) center.
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Figure 8. Top: Stacked rotation curve (hlack dots) plotted in units of normalized velocity (V Voo b, normalized radios (B Ry,
and intrinsic effective radius (R R.). The ervor bars ane derived from bootstrapping and include both sample variance as well as
BEMS novise in the specira. The shaded area marks the half-light beam size of the average PSF obaerved for our sample. Middle:
Effective number of galaxies contributing to the stack, accounting for masking out noisy pixels in the pv diagrams. The decrease
in the number of contributing galaxies with increasing radius is driven by FOV limitations. Bottom: Median redshift and Vo fomy
of contribating galaxies fora given radial hin.
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[NaBHbIN pe3ynbTaT: OTCYTCTBUE
TEMHOW MaTEPUN — NPU3HAK PaHHEro

TUMNAa ra1aKTUKN?
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Figure 2. Normalized rotation curves. (a): The various
symbols denote the folded and binned rotation curve data for
the six galaxies in Figure 1, combined with the stacked rotation
curve of 97 2z=0.6-2.6 star-forming galaxies'® (Methods). For
all rotation curves we averaged data points located
symmetrically on either side of the dynamical centres, and plot
the rotation velocities and radii normalized to their maximum
values. Error bars are #1 rms. (b): The black data points

z=0 massive
buigeddisks

fDM(Rdsk,112)
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Figure 3. Dark matter fractions. Dark matter fractions from
different methods are listed as a function of the circular
velocity of the disk, at the half mass/light radius of the disk, for
galaxies in the current Universe and ~10 Gyr ago. The large
blue circles with red outlines indicate the dark matter fractions
derived from the outer-disk rotation curves of the six high-z
disks presented in this paper (Table 1), along with the +2 rms
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ApPryMmeHTbl B MOJIb3Yy MaJioro MepXXuHra:
5BOJ1IOUMA pa3Mepa E-ranakTnk
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Bce-Taky MHOIro MasblX CIUSAHUIA

Development of Massive Elliptical Galaxies
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