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ABSTRACT

We study the influence of environment on the structure of disk galaxies, using IMFIT
to measure the g- and r-band parameters of the surface-brightness profiles for ~200 low-
redshift (z<0.051) cluster and field disk-galaxies with intermediate stellar mass (10'" M, <
M, <4 x 10" M) from the Sloan Digital Sky Survey, DR7. Based on this measurement, we
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Figure 1. Left panel: redshift distribution of the total cluster and total field sample.

sample.
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Cluster Field
Sample Type-1 Type-11 Type-1I1 TCS Type-I Type-IT Type-1I1T TFS
N 1444 5347 2545 92 542 5447 2545 84
% 1544 S848 2745 100 642 6448 3046 100
R. [kpe] 2.4320.13 2.7940.12 2.01+0.10 2.50+0.08 2.53+0.03 3.21+0.12 2.37+0.18 2.79+0.10
(£0.36)
n 2.04+0.06 1.81+0.05 2.27+0.04 1.96+0.03 1.73£0.09 1.8440.04 2.01+0.06 1.87+0.03
(+0.23)
M, [1019M] 1.85+0.38 1.53+0.07 2.1040.14 1.6740.09 1.65+0.07 1.7640.07 1.61+0.08 1.6540.05
(£0.39)
(g — rhn 0.498+0.040 0.364+0.017 0.516+0.020 - 0.224+0.041  0.24320.018  0.376+0.028 -
(+0.099)
{g = rina 0.478+0.032 033540018  (0.505+0.018 - 0.213£0.034  0.216+0.019  0.351+0.029 -
(+0.084)
(g =iz 0.468+0.033 0.316£0.016  0.496+0.016 - 0.205£0.017  0.197+0.017  0.346+0.028 -
(+0.074)
{g — owt - 0.293+0.020  0.487+0.024 - - 0.155+0.019  0.344+0.029 -
g [kpe] 1.73+0.08 2.4320.13 1.27+0.08 - 1.42+0.10 2.69+0.27 1.29+0.09 -
(+0.26)
f2 g [kpe] -7 1.42+0.05 2.0140.12 - -7 1.3340.04 1.80+0.07 -
ratio, 1 1.79+0.10 0.63+0.02 - 1 1.94+0.28 0.76+0.04 -
Ry [kpe] - 4.69+0.22 4.41+0.29 - 5.32+0.23 3.87+0.28 -
hy - [kpe] 1.68+0.12 2.41+0.09 1.25+0.06 - 1.42+0.11 2.3440.21 1.20+0.10 -
(£0.30)
ha - [kpel - 1.42+0.05 2.11+0.13 - -7 1.31+0.05 1.84+0.10 -
ratio, 1 1.6240.05 0.59+0.03 - 1 1.89+0.16 0.69+0.04 -
Ry r [kpe] - 5.43+0.22 4.21+0.26 - 5.28+0.24 4.05+0.30 -
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ABSTRACT

We present results from a survey of the internal kinematics of 49 star-forming galaxies at z ~ 2 in
the CANDELS fields with the Keck/MOSFIRE spectrograph (SIGMA, Survey in the near-Infrared of
Galaxies with Multiple position Angles). Kinematics (rotation velocity Vi, and integrated gas velocity
dispersion o,) are measured from nebular emission lines which trace the hot ionized gas surrounding
star-forming regions. We find that by z ~ 2, massive star-forming galaxies (log M, /My = 10.2)
have assembled primitive disks: their kinematics are dominated by rotation, they are consistent
with a marginally stable disk model, and they form a Tully-Fisher relation. These massive galaxies
have values of V,,;/0, which are factors of 2-5 lower than local well-ordered galaxies at similar
masses. Such results are consistent with findings by other studies. We find that low mass galaxies
(log M,/Mg < 10.2) at this epoch are still in the early stages of disk assembly: their kinematics are
often supported by gas velocity dispersion and they fall from the Tully-Fisher relation to significantly
low values of V,.,;. This “kinematic downsizing” implies that the process(es) responsible for disrupting
disks at z ~ 2 have a stronger effect and/or are more active in low mass svstems. In conclusion. we
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ABSTRACT

We use new precision measurements of black hole masses from water megamaser disks (o investigate scaling
relations between macroscopic galaxy properties and supermassive black hole (BH) mass. The megamaser-derived
BH masses span 10°—10®% M -, while all the galaxy properties that we examine (including stellar mass, bulge mass,
central velocity dispersion, circular velocity) lie within a narrower range. Thus, no galaxy property correlates
tightly with Mgy in ~ L* spiral galaxies. Of them all, stellar velocity dispersion provides the tightest relation,
but at fixed o, the mean megamaser Mpy are offset by —0.6 0.1 dex relative to early-type galaxies. Spiral
galaxies with non-maser dynamical BH masses do not show this offset. At low mass, we do not yet know the
full distribution of BH mass at fixed galaxy property; the non-maser dynamical measurements may miss the low-
mass end of the BH distribution due to inability to resolve their spheres of influence and/or megamasers may
preferentially occur in lower-mass BHs.
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Table 1. Galaxy Sample

Caalax y n Type Muy a* M Mg Meth

i L R i (5 i6) 7 {8
Mrk 1029 1240 3p  628+013 2124005 1057005 1008+ 006 maser
NGC1320 491 3p 674X 006 215+ 0.05 maser
10143742456 660  3p  6ASE003  20MH005 1057022 10044 00 maser
ESOSS-GO0O 1025 3p 7224003 2234005 fi i maser
UGO63 1500 3p  TAI£002 2194005 11214005 1019+ 008 maser
NGC5495 931 3p  TOOLODS 2224005 o i maser
NGC5T65h 1130 3p  T61£005 2214 0.05 maser
IC2 360 418 3 664006 2151003 maser
NGC 1068 159 3p 6924025 2184002 10424058 1063+ 006 maser
NGO S0 2 TASH005 2074007 10814008 1019+ 009 maser
NGC2273 205 3p  693+0M4 2104003 msser
UGCITHY 499  3p 6991009 203+ 0.05 .~ o maser
NGC2960 671 Ip  TO3L005 224004 0984003 10404 003 maser
NGCIOTD 159  3p 6404005 2164002 103E+005  985H 000  maser
NGC3393 492 3p  TIN+033  217+0.03 i 3 maser
NGCA258 7303 TEAL003 206004 10524004 1000+ 005 maser
Cirinus 28 3p  606+010  LO0+0M0 maser
NGC4388 165 3p  6R6E004  200+0.04 10434005 9TIL006 maser
NGC4594 99 3 AAXH005 238002 090+ 004 L0604 003 maser
NGCE264 1476 3p  TA9L005 2204004 11014009 992+ 008  maser
NGO 1134 3p  TO0+£005 2204007 1103+009 997+0.05 maser

AW 0008 3p  663E005 202+ 0.08 star

NGOO22| 08 L 6394019 |89+ QM0 star

NGCO224 08 3 AI5+016 223+ 040 i %3 star

NGCO3T 528 1 RE0+006 2314001 1081004 1038+ 003 s
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ABSTRACT

We present 90 mas (37 pe) resolution ALMA imaging of Arp 220 in the CO (1-0) line and continuum
at A = 2.6 mm. The internal gas distribution and kinematics of both galactic nuclei are well-resolved
for the first time. In the more luminous West nucleus, the major gas and dust emission extends to
0.2" radius (80 pc); the central resolution element shows a strong peak in the dust emission but a
factor 3 dip in the CO line emission. In this nucleus, the dust is apparently optically thick (75 gmm ~ 1)
at A = 2.6 mm with a dust emission brightness temperature ~ 120 K. The column of ISM at this
nucleus is Npo > 2 x 10%% em—2, corresponding to Ay = 10° mag and 1000 gr em—2. The East
nucleus is somewhat more elongated with radial extent 0.3" or ~ 120 pc. The derived kinematics of
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Figure 1. The 2.6 mm continuum distribution on the East and West nuclei is shown at 0.08 x 0.1" resolution (33 x 41 pe) .
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Table 4
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Nuclear Disk Emissivity and Kinematic Models

Systemic velocity
Gas turbulence
Disk inclination
Major axis
Rotation curve:

CO emissivity:

Systemic velocity
Gas turbulence
Disk inelination
Major axis
Rotation curve:

CO emissivity:

West Nucleus

Vsys

FWHM Aw

i

l"'..-"'k.

Point mass
Mass at < 80 pe
Pealk

Flat and 10x lower

axisymmetric,

East Nucleus

Vs T
FWHM Auw

i
l'). ;'1 .
Point mass

Mass at < 130 pc

0

Pealk

Falls a factor 2
Receding side 2x
brighter,

5434 km 71

250 km !

30¢°

265°

~ 8 x 10% Mg

~ 10°Mg

at R< & pc

at R = 10 - 50 pe

5528 km s~ 1
120 km 1!
45°

50°

< 108 Mg,

~ 10°Mg

at R< 3 pc
at R~ 10 pc
out to 100 pc
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Figure . The dedved rotation curves, enchosed dynamical mass (in o simple sphegical approximation Mg = B2 ) and face-on emissivity



