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Spiral Galaxy Scaling Relations
C

o
u

rt
e

a
u

+
0

7



Obreschkow & Glazebrook 14
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From D. Obreschkow

Dissecting Galaxies



Allen+15, Bryant+15, Green+16 (EMDR1), Medling+16



Cortese+16 (submitted)

Spiral Galaxy Angular Momentum



Integral Field Spectroscopy







Integral Field Kinematics

Fibres → spaxels
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Integral Field Kinematics
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SAMI spectra + KiDS images

See Fogarty+14, van de Sande+16
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Best fit – strong asymmetries
Forecast: tornados + hail



Best fit – weak asymmetries
Forecast: sunny :)
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Why another 2D code?

xkcd



Why another 2D code?
 Popular codes GALFIT, GIM2D closed-source
 Many use poor optimizers (Levenberg-Marquardt)
 Integration inaccurate/slow 
 Few use Bayesian (MCMC) methods → errors not robust
  
 I wanted a fast code to:

 Compare 2D/3D modelling results
 Test new features quickly
 Understand origin of tiny uncertainties



ProFit 2D: (github.com/asgr/ProFit)



ProFit 2D PDFs



ProFitting from the best fit
Climate, not weather



ProFit 2D PDFs – fitting the best fit



Tremmel+16
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Summary
 Better 3D physical models are coming

 Robust parameter constraints
 SAMI will have ~5000 galaxy IFU sample

 Potentially ~100k w/KiDS + central spectra
 HI with SKA/DINGO

 In 3-5 years, spiral galaxy scaling relations nailed down
 Possibly constraints on IMF/DM halos
 Cosmologists might be happy too

 Robust predictions from simulations: cosmological boxes 
(Romulus), zooms (NIHAO, MUGS2), controlled (TBD)

 6D bulge/disk decomposition coming?



Galaxy Dark Matter Fractions
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Schaye+15 (EAGLE)



Obreja+16
(NIHAO)



Obreja+16
(NIHAO)
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