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PPak Observations
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Exponential decline of o,
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Exponential decline of o,
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A linear o /V _ relation
7 Mmax

0,,=(0.25+0.04)V,,

Vmax = Gz,O Sqrt{hR/hz}



A linear o /V__ relation
7 Mmax

(a) Face On
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(Bershady et al., 2011)
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21-cm Radio Synthesis Observations

R — e

VLA

» Determine Zgas

» Extend Ha VFs to
larger radii for
more extended
rotation curves

» Detect warps &
Kin. asymmetries
to, e.g., reveal
elongations of the
potential of the
DM halos

» SFR from the
radio continuum
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| Dec 29:38:30.10 (J2000) O ed 0.47 (mJy/beam)

] :& VEYE 4857.1+£0.9 (km/s) VF {obs) VEYB + nx15 (km/s)
| ' . %6 303.7°+1.2° VF (mod)  V,,, = nx15 (km/s)
ﬂﬁ % | g 26.1°+1.8° VF {res) +nx7.5 (km/s)

i 7 Flux & Densities: Velocity. Size & Resolution:
| | S om 1.520.2 (mly) Vo 193.2 km/s
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— — — — 5 Sy dv 54+0.2 (Jy km/s) Beam 29.9"x13.8"
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The radial 2, profile
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The radial 2, profile
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The average radial 2, profile
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HI mass distributions from (single-dish)
total-flux measurements
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log(M,,) = 1.72log(D,, ) + 6.92 |

» M, from total flux (+ distance)
» R,=D,/2 from relation (1)

» Radial mass distribution from (2)
(M, to normalize)
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Baryonic Mass Fraction
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Sub-maximal disks
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(on average, within 2.2hR)




Sub-maximal disks

B \Maximum disk : V. / V., = 0.85 +- 0.10

Bottema’93 : V,, /V,. =0.63+/-0.17
3 Kregel etal. '05: V, ,/V,, =0.58 +/-0.18
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~30% baryons
Fli.2hR:().57 +0.07 ~70% dark matter

(on average, within 2.2hR)




Dark Matter in Spiral Galaxies

30 uniquely determined dark-matter
rotation curves normalized with fitted
plSO or NFW parameters

pISO NFW

Scatter ~3% Scatter ~4%

(Martinsson, 2013b)



Dark Matter in Spiral Galaxies
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Dark Matter in Spiral Galaxies

distinct haloes

C~10-20
(Bullock+ 01)

10"
Mty (M)
(Bullock et al. 2001) (Martinsson et al., 2013b)




Conclusions

(ho = 2hR)

0,,=(0.25£0.04) V.
Implying that disks are sub-maximal

Iqz,max = 039 RHI
o, = 0.35 R,
F._.=0.57+£0.07

bary

C ~10-20
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