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2| cm spectral-line aperture synthesis imaging

Pro’s
» Atomic Hydrogen is kinematically cold (5-15 km/s dispersion)
» HI disks reach far into the Dark Matter Halo
» Extended HI disks are fragile and responsive
» Observations at high spectral resolution (few km/s)

Cons

& A,
=l R 2ASAR R b 3o ..- N Ta S T ] o
N g _— > | 4 sy o T
L '- _,’_,..( N '7. & | a.. PAD | (=) :. |~




HI disks reach far into the Dark Matter halos

NGC 2403 NGC 6946

Fraternali et al (2001) Boomsma (2007)

- NGC 5055




HI imaging : wide-field ‘IFU’ spectroscopy

NGC 5055

NGC 2841
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data from THINGS survey
visualization: Davide Punzo, Kapteyn Institute
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products (THINGS -VLA /BCD)

—~~
(0]
o
(@)
N
~
+
=Y
9
(a1]
()
o

Deconstructing Galaxies, Santiago, 18-22 Nov 2013



R.A. (2000.0)
8""3.

T

observed velocitly f

a?

> NN
\L'Ov'u C’,
.,|"y (n"‘/ )

Dec
oc
ID0/A JUIUSOOYS

centric ve
] ‘l

ne

50

distonce 5 it distonce along maojor oxis (orcsec)

radius (kpc) radius (kpc)
2 4

TVVT"Y"'YT‘Y

inner rotation cgr\'e

orientation angles

=TT TTTTTTTY

]
HOt

Yy NS N

residucis

LAL...LLALJ

I

-AAA.lLA

40

t
b

\AAAA-AAAlAAALA

r
on;‘".m 90 L 0 1
10720 8™40" 4 0 500 1000 500
RA. (2000.0) radius (arcsec) radius (arcsec) radius (arcsec)

Noordermeer et al (2005)

Deconstructing Galaxies, Santiago, 18-22 Nov 2013



fields

Perturbed HI velocity

structing Galaxies, Santiago, 18-22 Nov 2013
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g@, Warps and stellar streams

No gas associated with the streams.

NGC 5055

NGC 5907
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sustaining star formation

building up stellar mass

Sancisit+ 2008

Evidence for cold accretion
or
Galactic Fountain / Fallback!?

NGC 891
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Oosterloo+ 2007
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Jumping across the Green Valley

ram-pressure stripping in action
P PPINg NGC 4388

NGC 4387
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ro s Gas in early-type galaxies

Atlas3P : Hl imaging of 166 early-types (1/3 detected)

Lower density regions: extended & regular HI disks

UGC 06176 (D) UGC 09519 (D) NGC 2594 (D)

| 10C +&443S
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@4 outer slopes of extended rotation curves

$>0 : rising S=0 : flat S<0 : declining
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o) K-band Tully-Fisher relations

What is the relevant kinematic measure!?
U M d. WZO Vmax Vflat

(1007) ualisyaap

consistent with volume depth & measurement error
— no intrinsic scatter?
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&R K-band Tully-Fisher relations

What is the relevant kinematic measure!?

kapt yna stronomical
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Detailed Anatomy of GALaxies:

the Tully-Fisher relation as a tool
‘N ll to investigate the internal structure of galaxies

Anastasia Ponomareva, Marc Verheijen
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consistent with volume depth & measurement error
— no intrinsic scatter?
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disk-halo degeneracy

NGC 3198

Fo s Rotation curve decompositions

no constraints on

DM halo density profile
without knowledge of
baryonic mass or M/L

— maximum-disk
hypothesis

supported by

kinematic features
in rotation curves
and velocity fields
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\--

ey Breaking the disk-halo degeneracy

SparsePak/WIYN PPak/Calar Alto

DiskMass Survey : (Bershady+ 2010)

— use |[FU-measured stellar kinematics
— stellar mass surface densities and M/L.

UGC 6918 Hx velocity field

....................

Hx + HI
velocity field

With known M/L, calculate rotation curves of all baryonic components.

Vhalo= \/Vobs2 'Vbary2

Deconstructing Galaxies, Santiago, 18-22 Nov 2013



Baryonic contribution to rotation curves
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Martinsson+ (2013b)

Baryonic RCs are sub-maximal and nearly flat...
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Dark Matter halo rotation curves

pseudo-isothermal

O : maximum disk

Q

e : stellar kinematics O %
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pomMm(r) from max-disk decompositions inconsistent with NFWV.
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@a A blind HI imaging survey of Ursa Major

(O : VLA fields
VLA-D . v/
54 pointings

12" o™ 11M45m
R.A. (1950)
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VLA-D
54 pointings




detecting & characterizing 3D structures
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Summary

* HI disks are excellent probes of galaxy structure & kinematics
spiral arms, warps, rotation curves, streaming motions, triaxiality, ...

* HI reveals physical processes not/hardly seen otherwise

tidal interactions, accretion/inflows, tidal/ram-pressure stripping,
Galactic fountain, ...

* BTFR may have zero
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