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[[@NaKTUKM pacnagatoTca Ha ABa HaceneHmsa no
LIBETY — KpacHble U rosybeble

E and SOs
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Mo>keM I Mbl HAPUCOBATb HarnpaB/ieHue
3BOJIIOUMU ralaKTUK?

e JTO ecnu ybpaTthb ras
13 CrnpanbHOM
ranakTMKM, OHa
NonAEeT B KpacHbIe.

e A ecnn HaobopoT,
«YPOHUTbL>» a3 Ha
KPaCHbIN 3BE3AHbIV
anck SO-ranakTmku?




be3 akKkpeunn BHELIHErO ra3a Ha CnupanbHbIE FraNakTUKK
He obonTuCb: Napaaokc G-kapankoB B MneyHoM [MyTu

2 45 4 0S5
[M/H]

Figure 5.  Distribution of the metallscities of our stars. Curves are the fitted
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CoBpeMeHHbIe 3anachl rasa B
CnpasbHbIX raakTUKax paccymTaHbl
Ha 2-3 MIpA NeT

HY:XHA NOCTOAHKHAA aRKpeuna!



OTkyaa 6epetca ras asisg o6pasoBaHus
3Be34?

nn nageHune cnyTHMKOB?

70 kpc




Hawla ['anakTuka coctouT u3...

,Halo
//Emwe
Thick disk
Thin disk
Extreme

Plane of

—ud_:

rotation

Sun { 8.5 kpe Galactic center

SGP

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




[Ba ancka! Tonctein Anck obpasoBasncs bbICTPC
1 AaBHO, TOHKUM 0bpa3yeTcsa A0 CUX Nop
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Banmk ManakTnkm ToXe U3 ABYyX
KOMMOHEHT:

— GMM global
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OAVH KOMMaKTHbIW, APYrov KBaApaTHbLIN
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HabniogatenbHoe nccneaoBaHmne 3BoLnNN
BceneHHOW

e Ha 6onbLumx 8-10 METPOBbLIX TENECKOMAX
Mbl BUAMM BCIO BceneHHyto nocne
PEKOMBOMHALIMN Ha MNPOCBET...



Kocmosnormyeckass Moaenb NPoCTPaHCTBa-BPEMEHN CBSA3bIBAET
KPaCHOE CMELLEHNE U BPEMS, 3aTPaYEHHOE CBETOM, YTOObI NPONTH
5TO PaCcCTOSHME

fractional

redshift
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Ha KpacHbix cMelleHnax z>1.5 (9 mnapa nert Ha3an)
MOp@OJiormyeckas nocneaoBaTelbHOCTb HApYLLAETCS. ..
(ranakTuky B ceBepHoM [ybokom Xabb6noBCcKOM nose)




YTO 3HAUUT K/IOYKOBATOCTb AaJIeKUX
ranakKTuK?

e 3Be3/1006pa3oBaHMe NOET B KPYMHbIX
KOMMJiekcax?

e bonblUne raakTuKu Ha rnasax
0bpa3yoTcsa CNNSHUEM MarblX FanakTuk?



0O630p KMOS-3D: z=0.7-2.7, naHOpaMHas
cnekTpockonud Ha VLT




Kak oKa3asocCb, BCe K/I0YKMN YYaCTBYIOT B
eaNHOM BpalleHUn:




83% -MaccuBHble, bbICTPO BpallatoLmecs
anckn, Ho TOJICTBIE U TOPAYUNE anHamMmnyecku

] z=1, log(N,*"[M])=10.65 z=1, log(M,"¥[M])=10.65
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Wisnioski et al. 2015
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[NaBHbIN pe3ynbTaT: OTCYTCTBUE TEMHOW
MaTepN — NPU3HaK paHHEro TuMna raaakTuku?

fM(Rdsk.‘lfI)

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

100 200 300 400

V. (kmvs)
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

values.




SDBOJIOLUNS pa3MepoB: 0CO6eHHO CUbHas Y
cdbeponaosB

Lookback Time (Gyr
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ApPryMmeHTbl B MOJIb3y Masioro MepXXuHra:
5BOJ1IOUMA pa3Mepa E-ranaktnk

Bezanson et al. 2009




Bce-Taky MHOIro MasnbliX CJTIMSHUN

Development of Massive Elliptical Galaxies I
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