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THINGS

The HI Nearby Galaxy Survey - Walter et al (2008)
VLA B,C,D array of 34 nearby Sa-Irr galaxies
distance 3-15 Mpc

~6" spatial (100-500 pc), 2-5 km/s velocity resolution
overlap with SINGS (Spitzer) and GALEX NGS (UV)

In progress: HERACLES CO observations (Leroy)
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Spiral Galaxies in THINGS — The HI Nearby Galaxy Survey
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Dwarf Galaxies in THINGS -- The HI Nearby Galaxy Survey
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Galaxy Dynamlcs N THINGS — The al Nearby Galaxy Survey

15,000 light years
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NGC 2403
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The THINGS Curves
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Tilted Rings

e Model galaxy with concentric rings with
center (x,y) and systemic velocity Vsys each
with their own i, PA, and V

V(X,y) = Vsys +Vc(R) sin(i)cos(0)



Mass Models

= + +
Mtot — Mgos + Mdisk + Mhnailo
I I 1.4Mu IY* h;ré?;\ubgsp?tdz:rn I
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Dark Matter Halo Models

Cold Dark Matter (NFW) Empirical (ISO)

log o

log R log R
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Rotation curve shape
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The rotation curves are
scaled with respect to
Vo3 af Roazwhere

d(log V)/d(log R) = 0.3.

The scaled rotation
curves rise too slowly
to match the cuspy
CDM halos.

Oh et al. (2011)
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] Mean value:
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v ] Value found for LSB galaxies:
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Slopes

- 1S5S0 Hf

e A O Pﬁ‘ .
— % .
B {%q)

= O)

- NFEW i'@ ®

i Qi—?%b; E 0 IC 2574 ]

L FR.° O NGC 2366 ¥ DDO 53

FE v Ho | A M81dwB \
log(R kpc™") O Ho i 1

T BT T R R
10-2 10" 100 101

R (kpc)

Mean value:
a=-0.29+0.0/.

Value found for LSB galaxies:
a=-0.2%0.2, (de Blok et al 2001, 2002)

Oh et al. (2011)



Dark Matter Halo Models

Cold Dark Matter (NFW) Empirical (1ISO)
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Dark Matter Halo Models

Cold Dark Matter (NFW) Einasto Empirical (ISO)

log o
log o

log R log R log R

pE(r) = p—2 exp {Qn [(%) " 1} }

r2 = radius where d(log o)/d(logr) =-2; g2 = 0(r2)

Einasto mass profile (Cardone et al 2005; Mamon and Lokas 2005)



The Einasto Halo

Index n regulates inner slope of density and rotation curve
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Einasto and CDM

Einasto halo gives good description of CDM halos
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Einasto halo, Kroupa IMF, free n
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Comparison with ISO and NFW
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Einasto halos provide better fits, also to observed rotation curves

Chemin et al 2011



Einasto Halo Parameters
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Finasto slope and resolution
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Finasto slope and resolution
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Einasto halo, Kroupa IMF, n

Chemin et al 2011
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Comparing free and fixed n

free n fixed n=6.2
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89% fixed index fits worse than free index
55% fixed index fits worse than ISO
80% fixed index fits better than NFW

Chemin et al 2011



Finasto Results

® Einasto fits better than ISO or NFW

® However, no unigue n-value, no scaling between
Masses

® No universal Einasto halo in THINGS galaxies
e Typically smaller n-value than CDM halos. n>4 is rare

® To test: larger range in masses, more M/L* scenarios



Phases of the Neutral ISM
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Flux Jy beam™!
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Super Proftiles
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False Super Profiles

® Many ways to get a non-Gaussian super profile
® [nclination effects
® Thick, lagging component
® Asymmertric input profiles
® [naccurate shuffling
® Bulk motions (galaxy interaction, starburst)

® Jested and under control



Symmetrical Profiles
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Dispersions
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Global trends
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Refining the profiles

NArrow broad mMass ratios
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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)

Injomasimanana et al (2012, in prep)



Star formation rates
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Super Proftiles

® Can the cold HI be used as a proxy for molecular gas
observationse

® |sthere a Hy/cold HI factore

® [nput for numerical models



Summary

® Current high-resolution, multi-wavelength data sets are
a goldmine for galaxy astro-physics

® Halos well fit by Einasto model with low n
® HIl profiles show narrow and broad components

® Broad/narrow ratios seem related to SF



