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The HI Nearby Galaxy Survey - Walter et al (2008)

VLA B,C,D array of 34 nearby Sa-Iir galaxies

distance 3-15 MpcC |
~6" spatial (100-500 pc), 2-5 km/s velocity resolufion

overlap with S

NGS (Spitzer infrared) and GALEX NGS (UV)

HERACLES - Leroy et al. (2009)

HEterodyne Receiver Array CO Line Extragalactic
Survey

HERA multipixel receiver on IRAM 30m telescope

Maps CO J=2—1 of entire HI disk of 18 THINGS galaxies
(+others)

13" spatial and 2.6 km/s velocity resolution (~ THINGS)




® Stacking of THINGS HI profiles
® Broad and Narrow Hl components
® Comparison with CO from HERACLES

® Narrow-component Hl and SF
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Needed for star formation

® "“Cold" gas anecessary ingredient for star
formation

® Neutral — cold neutral = molecular — SF

® |nvestigate cold neutral component: mass,
distribution and velocity dispersion



Phases of the Neutral ISM

® Broad: Warm: T~ 104K
® Narrow: Cold: T~ few 100 K
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Stacking the profiles
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Super Proftiles
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Profiles
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Dispersions
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False Super Profiles

® Many ways to get a non-Gaussian super profile
® Inclination and resolution effects
® Dominant narrow profiles
® Thick, lagging component
® Skewed input profiles
® |naccurate shuffling
® Bulk moftions (galaxy intferaction, starburst)

® Tested and under conftrol: lanjamasimanana et al 2012



False Super Profiles

® Many ways to get a non-Gaussian super profile
® Inclination and resolution effects

® Dominant narrow profiles
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False Super Profiles

® Many ways to get a non-Gaussian super profile
® |nclinafion and resolution effects

® Dominant narrow profiles
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False Super Profiles

® Define clean sample of galaxies not obviously
affected by these systematic effects (also no star burst,
No interaction)

® Example: compare approaching and receding sides
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Symmetrical Profiles
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Velocity Dispersions
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But is this relevant for star formation?



Global Properties

0.6 ———— 0.6
narrow/broad : :
dispersion ratio ..t ; _ os[ g i
§; |
S oal 1 Sl H i
o %i 53 o [ | fgﬂ
0.3 | } § * 0.3 : % .
3 A - 3 % -
- g : 5
ool Ly v v 1y ol le v b by
7 8 9 10 20.5 0 0.5 1 1.5
Metallicity [12 + log(O/H)] (FUV—-NUV) [Mag]
1.4 1.4 ——
narrow/broad ., 3% _‘ sl ¢ 3]
flux ratio L : _' i B i
I ; ] I
L, 08 % % . L, 08 ; .
< - § - < - ,
} 06 |- ;° %ﬁﬁ e :: 06 |- iiﬁ?% . |
0.4 3!5 . - 0.4 - EE.- . .
02 |- . % R - 02 | % A.° e -
oL O _ oL o _
ol YY) S I I
7 9 10 20.5 0 0.5 1 1.5
Metallicity [12 + log(O/H)] (FUV=NUV) [Mag]
®: symm profs, clean sample ..
oADOYs:  symm. profs, other gals meTC”“CITy FUV-NUV



Refining the profiles
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® Do properties change as a function of local environmente

® Creaqte super profiles using masks

® Example: dispersions and mass ratios inside Ros (high star
forming) and outside R2s (No or very low star formation)



Radially
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Radial frends
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Trend with column density
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An/Ab is the flux ratio of the broad and narrow
components



Star formation rates
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NGC 2403 Example

Bradley S. Frank!, W. J. G. de Blok'2,
The HERACLES Team

' The Astrophysics, Cosmology and Gravity Centre (ACGC), The University of Cape Town, South Africa ﬁ@
Netherlands Institute for Radio Astronomy, ASTRON, Netherlands o

Absfract
The HERACLES survey is one the largest and most sensitive survey of CO in nearby galaxies. We compare the kinematics of the HI and the CO in the THINGS galaxies.
In this poster we focus on two galaxies, NGC 3198 and NGC 7331. Both are late-type spirals with a central-depression in the HI emission, which shows high CO
emission in the centre. We derive velocity fields and rotation curves for both galaxies, and show that combining the CO and HI produces a complete rotation curve
for the case of NGC 7331. We find that, in the absence of bars, the overall dynamics of the CO fo be very similar to that of the HI.

Hl and CO Incensity Maps for NGC 3198 NGC 3 | 98
HINGS-HI
HERACLES-CO-

THINGS-HI
HERACLES-CO

A RA Offset (a

Rotation Curves for NGC 3198

HI (de Blok 2008)
o CO All-Free
e CO Hera-Model

60 90 120
Offset t (aremin) R (arcsec)
ite-polynomial derived velocity-fields

NGC 3198 was one of thre first galaxies for which the kinematics was derived using a tilted-ring model. Here we use the Herm

to compute a rotation curve using the tilted-ring model. The effect of the streaming-motions due to the spiral-arms on the rotation curve of the CO can be seen
at 30" and ~ 85".

Hi and CO Intensity Maps for NGC 7331 NGC 7331 ks (Hormite) for NGC 7331

THINGS-HI g 3 v THINGS-HI

tarburst

HERACLES-CO® gl - Contrab o5 HERACLES-CO

THINGS-HI
HERACLES-CO

~e HI (de Blok 2008)

< o™ poster by Bradley Frank

+4 +2 0 -2 —4 44 o _4 100 150
Offset (arcmin) Offset (arcmin) R (arcsec)
Intensity map shows that CO fills the HI “hole”. PV-diagrams shows solid-body like kinematics in centre; velocity fields illustrate the overlap between HI and CO -
ideal for combining rotation curves. Kinematic parameters converge to model after a few iterations, rotation curve in agreement with von Linden et al. (1996)

References:The HI Nearby Galaxy Survey,Walter et al. 2008 - HERACLES: The HERA CO Line Extragalactic Survey, Leroy et al. 2009 -
THINGS Rotation Curves and Mass Models, de Blok et al. 2008 - The Dynamics of the Inner Part of NGC 7331, von Linden 1996







NGC2403 VELOCITY FIELDS
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NGC2403 POSITIONVELOCITY
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NGC2403 ROTATION CURVES
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CQO Dispersions

poster by Moses Mogotsi



NGC 3184 Example
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CQO dispersions
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Stacking the CO

Anahi Caldu-Primo and Fabian Walter
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Stacking the CO

Anahi Caldu-Primo and Fabian Walter Ratio of HI/CO Velocity Dispersion ...
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Summary

Stacking can be used to identify broad and narrow
components in THINGS galaxy profiles

Narrow component: 6.5 £ 1.5km s

Broad component: 16.8 £ 4.3km s’

Dispersions decline exponentially

Narrow component associated with star formation

CO dispersions ~1.5 times smaller than *single component” HI
dispersions, and similar to “narrow component” HI dispersion

Future work: quantity the “narrow HI"-CO (Hz) connection -
“narrow HI” SF law

Increase S/N of individual profiles, more sophisticated
stacking, smaller areas, CO super profiles



