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dparmeHTaums KonbLa — otTtankueatrotTca ot moagenen Hernquist & Weil 1993:
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Arepo code:

to the fiducial example of Hernquist & Weil (1993) that produces a
CRG closely resembling the Cartwheel galaxy. Our initial condition
(ICs) assume a galaxy to have an exponential density profile with
a total disc mass of 5.6 x 1010 Mg and a scale radius (height) of
3.5 (0.7) kpe. The galaxy has no bulge and is embedded within a
halo represented by a fixed isothermal potential with a total mass
of 1.6 x 10'! M, a core radius of 3.5 kpc and a cut-off radius of
= 484 MyT 35 kpe. Unlike Hernquist & Weil (1993), the halo and a companion
galaxy are represented with rigid potentials. The equation of state of
the gas is isothermal, and the temperature is maintained at 10* K.
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MapameTp cTtabunbHOCTK:

for a perturbation with wavenumber k is given as

U [Yof W) F(khg) | Yof(Wo)F (k)]

S
2= 2GK2 ngkz + ng o2k? + k2

; (1)

where the suffixes ‘g’ and ‘s’ denote quantities of the gas and stel-
lar components, G is the gravitational constant, W and Y are the
half-width and the mass of the ring per unit length (line-mass), o is
the azimuthal velocity dispersion, and f(kW) = [Ko(kW)L_, (kW) +
K1 (kW)Lo(kW)] with K; and L; are the modified Bessel and Struve
functions of order i. From Toomre (1964), the thickness correction
factor is given as F (kh) = [1 —exp(—kh)]/(kh), where h is the ver-
tical thickness. If Sa(k) < 1, the perturbation k is expected to grow
exponentially with time and therefore be unstable] The instability

EcTb cornacue ¢ NnpocTon MoAenbto
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that the impact of a merger forms a ring at R, which has swept up all
the gas and stars inside R. The line-mass of the ring is then

1
- 2aR

where Xjc is the surface density of the disc before the merger, i.e.
the relaxed IC. This model considers the ring to be a ‘material wave’
in contrast with the density-wave theory|of Lynds & Toomre (1976).
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HST ACS + WFC3 (V/I/IR) HST WFC3 + Magellan (JJH/Ksw)

Change in declination (arcsec)

R5519 z=2.19 (Yaun+20, Natur):
SFR=38 M/yr IgM*=10.8 r=5 kpc

OueHka ctabunbHOCTU No S2:

4 2 0 -2 -4

for R5519: the minimum and maximum ring models. The former
(latter) model assumes the least (most) massive ring and provides the
upper (lower) limit of S5. In the minimum ring model, we ignore the
stellar component and assume that the ring has 45 per cent of the total
SFR of the galaxy. The averaged SFR surface density in the ring is
estimated to be Tgpgr = 0.14 Mg, yr—! kpc—2, and this is converted
to the averaged gas surface density of fg =9.3x 107 Mg kpc—2
through the star formation law of| Kennicutt (1998). Although the

=> minimum ring model: min (S2)<1 for 0<27 km/s — nrHopupyem 3Be3abl, konbLo 45% SFR
Maximal ring model: min (S2)<1 for 0<105 km/s — ecTb 3Be3abl, konbLO 70% SFR

CuuTaloT, YTO 3TO KpanHUEe MOAENW, T.€. pearibHO HECTAabUITbHOCTb K “KnamMnupoBaHU0” AOMMKHA

BO3HMKHYTb Npn o =27-105 km/c

OueHKU e garoT Anga ranaktuk Ha z~2: 0~20-130, <o>~50 km/c
T.0. KOnbLO NIEerko MoXeT cTaTb npapogutenem “clumpy galaxy”

A 310 00BACHAEeT napanokc ¢ “HexBaTtkon” CRG Ha 6bonblwunx z, rae 4yacroTa
CTOJIKHOBEHMM ranakTukK Ao/MKHaA ObITb OONnbLUe NOoKarnbHOM.
(Brnpouem, Yaun+20 ykasbiBanu, 4to n B EAGLE HeT pocTa 4Yncna Konew ¢ z, a HexBaTka

6onbLUMX OUCKOB KOMMNEHCUPYET POCTa YMcna CTONIKHOBEHWN )
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B KauecTBe 3akno4veHns, CNeKynupyrT, 4To U No HabnwaeHuam, n no cumynaunam EAGLE
obremHan nnotHocTe CRG Ha z=2 — Takas e maneHbkas, uto 1 Ha z~0 (0.01%). YTo
NPOTUBOPEYUT NpeabiayLium oueHkam (pocT Ha 1-2 nopsagka):

We speculate that a combined effect of a rising merger rate, a decreased fraction of large
spiral disks, and the lack of local-like galaxy groups at high red- shift could cause the slow
CRG number density change in the past 11 Gyr

Moé BnevyaTneHne: CNOXHO Takyl Menodyb Habnwaate ¢ 3emnun, 0cobeHHO CneKkynAaTUBHbI
oueHkn Vrad>>Vcir (npoTuBOopeynT MeLMMEs daHHeIM no z~0)

Hapgo »xgate JWCT. Ho gononHuTeneHele matepuansl MHTepecHbl. Bua nasecTHbIX 0ObEKTOE
Ha TakMx Z - “Kak ecTb’ U C 3BOMKOUUEN CBETUMOCTH
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