I1pooiIeMbI X010 IHOM TEMHOMN
MaTepuy KaK LJIABHOIO

I'PABUTHUPYIOIIICTO BCIICCTBA
Cuiipuenko O. K., FAWIIT MI'Y



OBOJIIONNA KPYITHOMACIITAOHOU CTPYKTYPhI:
TemHasg marepust - XOJMO AHAA

. :'J iR
e o
i LA

e 4t i .. 3 _3',' ; .,_
" g “li

. Al_).. . i ‘ ” .'.
T e 4 T i

ool Tl e

A Ny T

e s vt :

% (OCHOBHOM MEXaHMU3M —

NEPAPXUUECKOE
CKYYMBAHME MATEPUA
IO/ HEUCTBHUEM
IPABUTAMOHHOMN
HEYCTONIUBOCTH

[Toa60p mapaMeTpoB —
YTOObI HOMYIUTh
IPABHJIbHYIO KOHCUHYO

KapTUHY K MOMCHTY
7—()



=
o

=2
o

(]
fl"\
Q
¥

=
]
~
3
=
hE]
=11}
2
o
S~
=z
o

40 60 ’ 40 60 80 100
V., (km s71) V. (km s!)

MONTHLY NOTICES



CpaBHEHI/Ie KOINYECCTBA IN'AJIAKTHUK PA3HBIX
MACC HA' PASHBIX 7' C MOMC/ISAMN

NN S S B (R S S B B S S S S S I N B S S s S S S S B B
11 < log M, < 115

[ 11 < tog i < 118 i - o E i
R _ g T
| log M, > 115 ‘i E ihm_qm"‘-ﬁ__‘_": T : u_:-ual % E {

H
IR i

log (p.) (hi; Mg Mpc?)

—
=3
I
]
o
=
o
i
[*]
=9
=
wuf
=
=
—
B
—
=01}
=]

PR T I TR T N L
1 1.5
Redshift{z) Redshifl(z)

Figure 16. A comparison between our data and the models from the Millennivm Simulation (e.g. De Lucia et al, 2006). The data shown are the same for
the massive galaxy sample plotted in Fig. 4. The dashed line shows the predicted evolution in the number and stellar mass densities for 104! Mg < M, <
1013 Mg systems, while the solid line shows the same predictions for galaxies with stellar masses M, = 10113 M. As can be seen, for the most part the
simulated massive galaxies do not assembly quickly enough to match the observations.

Conselice et al. 2007
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Figure 12. Left: SFR per unit galaxy mass, (1/M) dM/dt. This has dimensions of [7]~" and the corresponding star formation time-scales are given in the
right-hand side ordinate. Symbols as in Fig. 10. Also plotted is the specific SFR required to double the stellar mass by z = 0 assuming a constant specific
SFR, and the rate required to assemble the galaxy since the big bang assuming a constant SFR. Points lying above either line may be regarded as starbursting.
Note that most of our detections can be regarded as starbursting. Right: corresponding predictions from the de Lucia et al. (2006) simulation. Note the obvious
discrepancies with the observations.



IIpodnin NJI0THOCTH TEMHBIX I'aJI0: TEOPHs

" PO =P 0,/ [@r)(1+r/r)]

Navarro, Frenk, White (1996, 1997)
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Fig. 4.— Derived inner mass distributions from isotropic Jeans’ equation analyses for six
dSph galaxies. The modelling is reliable in each case out to radii of log (r)kpe~ 0.5. The
unphysical behaviour at larger radii is explained in the text. The general similarity of the
inner mass profiles is striking, as is their shallow profile, and their similar central mass
densities. Also shown is an r~! density profile, predicted by many CDM numerical simula-

tions (eg Navarro, Frenk & White 1997).
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Table 1. Median properties of the stacking sample.

Property Median
log(M.[Mg]) 10.61
log(Mparyonic = Mw + Mg )[Mpl)  10.87
SFR [Mg/yr] 419
sSFR [Gyr~!] 1.20
R? [kpc] 4.6
n? 1.1

“Gas mass estimate based on empirical scaling relations.

bIntrinsic effective radius along the major axis and Sérsic index
derived from H-band Sérsic fits.
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the noise cube associated with each data cube. Once we have
constructed a rotation curve for each galaxy, we determine its
observed amplitude and extent by fitting a Freeman exponen-
tial disk model of the form:

r

Vaisk(7) = : rGZgryq[lnKoy — 1K1 ],

where r is the radial scale-length of the exponential disk,
corresponding to rg = R./1.68. X is the central mass surface

density of the disk, and /,, and K,, denote the modified Bessel
functions of the first and second kind (Freeman 1970). In the
fitting, we leave ry and Xy as [ree parameters. Before fitting,
the Freeman disk model is convolved with a 1D Gaussian of
FWHM corresponding to the PSF associated with each galaxy.
After the fit has converged, we determine the maximum ob-
served velocity (Vi) and the radius of the peak (Ryyy,) from
the model. In the right panels of Figure 2, rotation curves of
two examples are shown together with the respective fit.
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Figure 3. Final stacked pv diagram shown in logarithmic color
scaling. The zero positions in velocity and radius are marked
as black lines, and the radial position of 1 Ry and 2Ry, are
marked as white dashed horizontal lines. The white symbols
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Table 1. Physical Parameters of Observed Star-Forming Galaxies
D3a 6397 GS4 43501 zC 406690 zC 400569 D3a 15504
redshift 1.500 1613 2.196 2.24; 2.383
kpc/arcsec 8.46 8.47 5.26 8.14

Priors:
M. (10" M.) 0.54+0.16 1.2+0.37 0.41+0.12 0.42+0.12 1.2+0.37 1.1+0.34
Mpuro(gas+stars) (10" M) 0.9+0.5 2.3+1.1 0.75+0.37 1.4+0.7 25+1.2 2.0£1.0
H-band R, (kpe) 8.6x1.3 5.9+0.8 4.9+0.7 5.5+1 442 6.3+1
inclination (%) 7545 3045 62+5 25+12 45+10 3445
dark matter concentration parameter ¢ 6.8 5 5 4 4 4

Fit parameters:
V(R y2) (kmfs)* 276 310 257 301 364 299
e(n=1) (kpc) 7.3 7.4 4.9 5.5 3. 6
on (km/s) 39 73 39 74 34 76
Myl gas+stars, including bulge) (10" M) LT 23 1.0 1.7 ; 2.1
Myuto M 0.2 0.35 0.4 0.6 0.37 0.15
Sosd Ruz)=(vomv. 0.21 (x0.1) 0.17(<0.38)  0.19(x0.09) 0.0 (<0.08) 0.0 (<0.07) 0.12 (<0.26)
“ Total circular velocity at the half-light radius (rest-frame optical) R ., including bulge, exponential disk (n=1) and dark matter, and corrected for
asymmetric drift: VAR P=v,(RP+3.36 057% (R/R; )= )
" Ratio of dark matter to total mass at the half-li ght radius of the optical light, fpu(R ;2 )=( 1.-1&1,,{1.-1.}2 r=r12- With numbers in the parentheses giving the
+2 rms (67°=4, ~95% probability) uncertainties, or upper limits. We use an NFW halo of concentration parameter ¢, and no adiabatic contraction.
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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 z=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
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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



BBIBOABI M CIICKYJISITAMN:

" Ha z=2 ( 10 vuip jieT Ha3ai) B TUCKOBBIX
TallaKTUKAX B IIPeAciax ONTUICCKOro paanyca
TOMUHHPYIOT 0APUOHBI — B cpeaaem 10 90% obien
TMHaAMUYECKON MACCHL.

= C yMCHBIUICHHUEM Z — C XOI0M SBOIHOMNN BeeiieHHon
— JI0JIs1 OAPUOHOB BHYTPH OITUYCCKONO paanyca
mckoBbIx rajmakTuk [IJIABHO mamaer.

" A Ha z=0 B IIpeaeiax ONTAYECKOro paanyca 0OapuoHbl
JOMUHUPYIOT TOJBKO B MACCUBHBIX FAIAKTUKAX
pasanx THoB — POJICTBEHHAA CBASH?
ODDEKT MACCKHI? APYIT AN TTPUPOIA
COBPEMEHHOI'O 3BE3/I0OBPASOBAHIA?




