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The Spitzer Infrared Nearby Galaxies S

The Spizer Space Telescope cbserved 75 galades as part of s SINGS
(Sptzer Infrared Nearby Galawes Survey) Legacy Program The
galavies are presented here in a Hubble Tuning-Fork dagram, whech
grougs galdes according 1o the morphology of thew muciel and spial
e, The designation of these galaves and thew placement n the
dagram 5 based on ther visible dght appearance. The main goal of the
SINGS program s 1o characterize the infared properties of a wide range
of galaxy hypes. The images of the galuies are composites Created
fromn data taken by IRAC (the Infared Array Camera) at 36 and 8.0 pm
ancd MIPS (the Mulshand Imaging Photometer for Spitzer) ot 24 um

The inkared range peobed by these and other cbservasions
aken for the SINGS project alows for the detaded study of
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The inclination Is iImportant

Face-on : 1=0 deg Edge-on : 1=90 deg
scale-height

We want to measure rotation speed of
galaxy as function of radius, V(R) => M(R)



if it helps: V(R) -> M(R)
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Influence of M/Lk on DM halo

NGC 3198

Possible
contribution from
DM and

stars

Radius (kpc)

DM halo abundance depends on mass of stars (M/Lk).
Numerical stellar evolution models favour M/Lk~0.6.
Can we measure M/Lk directly?



What if we had a 2nd (independent) measure of the dynamics”?

+/- 30 km/s
+—- 10 km/s




The DiskMass Survey  Bershadyetal. 2010

DSS red continuum [OIlI] stars




k is a parameter fixed by the vertical stellar distribution.
G is Newton’s constant.

h; is the exponential scale-height of the galaxy disk.

2« is the stellar disk surface density.

Ztotal IS the total disk surface density.

2 atom IS the atomic gas (HI, He) surface density.

2mol IS the molecular gas (H2) surface density.

Z*:l* X M!LK

2 %
/|V|/LK

=Luminosity/Area

Azimuthally averaged proj. luminosity
density of stars, 1«(R)

Azimuthally averaged vertical
velocity dispersion of stars S iotal=022/1T G k h,

500 Combining all
Surface &t this info gives

Density 2 x=2total~Zatom

-2 mol (~ZDm)

O 05 1 1.5 2 25
Radius, R/hr




Galaxy disks have been dieting
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®Values from Martinsson et al. 2013a

Values from XEvol mogels
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Result: Galaxy disks weigh 2x
less than previously thought.

1 1 More room for DM in central

S N R R parts.

10 15 20 25
Sorted galaxy number




Modified Newtonian Dynamics (MOND)

an>>ao -> Newtonian dynamics: 1/r2 (Milgrom 1983)
an<<ao -> Modified force law : a~sqgrt(anao)~1/r

Angus, Diaferio, et al., 2015, MNRAS

MOND




scale-height
exp(-z/h;)

Compare with observed
scale-height distribution

Galaxy disks are significantly lighter than previously thought.
Moditied gravity theories are at odds with the DiskMass Survey data.



Using scaling relations to find . S

S scale-height, h,

(b)) Kr
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egel et al. (2002
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zlgle inclination, |

- Tully-Fisher relation 4 |
McGaugh (2005)4F |

Galaxy Luminosity, Lsun

Rotation velocity, km/s



After accounting for DM

Angus, Gentile & Famaey 2015 ——

- ®Values from Martinsson et al. 2013a
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Result: Almost half of all
galaxy disks weigh nothing!?

L 1 l 1 1 1 1 1 | | ] l L | L | l 1 L 1 1 l
10 15 20 29
Sorted galaxy number




