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Introduction
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Velocity Fields & Rotation Curves
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Past Work

Pease (1918)
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Rotation Curve Decomposition
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Overview

e Five Observations of [ClI]

with ALMA
@ Cubes — velocity fields
o Tilted ring fitting
@ Mass profiles and
rotation curves
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Observations & Methods
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Sources

'Normal’ Galaxies
e HZ9 (z =5.54) - LBG
o Capak et al. (2015)
e HZ10 (z =5.65) - LBG
o Capak et al. (2015)
e ALMAJ0817-1351 (z=4.26) - DLA Host Galaxy
o Neeleman et al. (in prep)
Starbursts
e ULAS J1319+0950 (z = 6.13) - QSO Host Galaxy
o Shao et al. (in prep)
e AzTEC/C159 (z = 4.56) - SMG
o Karim et al. (in prep)



Observations & Methods
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General Approach

e AIPS XGAUS
o ALMA [Cll] data cube — velocity field
o GIPSY ROTCUR
e Fits rings of radius R;, width W
@ X0, Yo, Vsys, position angle, inclination, v
o Explored effects of initial estimates, ring widths
e Produced rotation curves, physical parameters, mass profiles

Rogstad et al. (1974)




Rotation Curves
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Rotation Curves
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Mass Profiles
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AzTEC/C159 Dark Matter

° Mdyn = Mstar + Mgas + Mdust + Mpwm + -

Mdyn — 1011.5:&0.1 M@

Mgtar = 10119 Mg (Smolcic et al. 2015)

Mg, = 10199 M, (Jiménez-Andrade et al., in prep)
Mgust = 107 Mg, (Smolcic et al. 2015)

e So MDM 5 1011 M@



Future Work

e Fit tilted rings to entire cube (Galmod)
e 20, p(r), beam smearing

Normalized Flux Density
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Conclusions

o Fitted models to galaxies at tg < 1.5 Gyr
e Evidence for dark matter in AzTEC/C159
o Will expand to fitting full data cubes



Iterative ROTCUR Approach
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Fitting Results

Source

Position Angle [°]

Inclination [7]

RA

Dec

Rinaz [kpe]

Vpnar [kms~']

HZ9

HZ10

J1319

Azl59

JOR17

6.134(2)
6.134(2)
6.134(2)
4.5666(8)
4.5664(3)
4.5662(3)
4.260(1)
4.260(1)
4.261(1)

11+4
84+11
5+6

294 +£5
273 +4
300+8
244 +4
233+ 11
230+ 1
35443
27+ 45
3541
80+9
6215
9Ll

60 +8
45+9
4241

62+12
T0£5
5T +6
61+ 10
53£9
44+5
33+11
31+21
28£5
44 +9
60 £23
47T £2

9h59m51.701(8)s
9h59m51.685(8)s
Oh59m51.685(8)s

10h0m59.314(7)s
10h0m59.321(7)s
10h0n 314(7)s

13h19m11.293(3)s
13h19m11.295(3)s
13h19m11.295(3)s

9h59m30.415(3)s
9h59m30.415(3)s
9h59m30.415(3)s

8h17m40.847(7)s
8h17m40.854(7)s
8h17m40.854(7)s

f02°
+02°22'42.1(1)"
+02°22'42.1(1)"

'

01732
0173
0

9.4(1)"
'19.4(1)"
'19.4(1)"

+09°50'51 .4
+09°50'51.4
+09°50'51 .4

+13°51'38.3(1)"
+13°51'38.2(1)"
+13751"38.2(1)"

3707

12+ 0.6

27+0.2

TE1

200+ 15

365 + 60

380 + 30

645 £ 20

220+ 35




@ Vexp =0
@ No warps
e Ring width=FWHM/(minor axis of synthesized beam)/(2 — 3)

@ Initial estimates from:

o Gaussian fits
o Early fitting results

V(x,y) = vsys + vc(r)sin(incl) cos(6) (1)

cos(8) = —(x — o) sin(¢)';‘ (y — o) cos(¢) ?
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