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More meaningful profile fits 
to galaxies in very large 

imaging surveys



Making being reckless 
more reliable

MEGAMORPH



Galaxies are simpleGalaxies are simple
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Sérsic profiles still work well
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Messiness is in M/L
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Wuyts et al. 2012, ApJ, 753, 114

Messiness is in M/L
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Dust and wider wavelengths...
not yet.

3D radiative 
transfer models
– but still smooth



Non-parametric components
original 
image, I

create new 
working  image:

W = I – N

update non-
parametric model:
N ~ filter(R)

gradual build-up
wavelet filtering

SED homogenisation

start fitting 
parametric 
model, P, to 

working 
image, W

blank initial 
non-parametric 

model, N

create residual image:
R = I – P

create working 
image, W = I

continue fitting 
parametric model, 
P, to working 

image, W



Non-parametric components

Tunable parameters:

• schedule for build-up of non-
parametric image

• wavelet filtering threshold

• SED homogenisation on/off

Reasonable defaults.



Multi-band
Optional SED homogenisation
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Using a non-parametric 
component to remove 

spiral arms

Some specific examples

SED homogenisation on



standard modeldata data - nonparam non-param model

standard residualsmask nonparam image nonparam residuals

NGC 4321 SDSS r-band @ z=0.05
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standard modeldata data - nonparam non-param model

standard residualsmask nonparam image nonparam residuals

NGC 4321 SDSS r-band @ z=0.05

component SEDs



Using a non-parametric 
component to remove bar 

features and other oddities

Specific examples

SED homogenisation on



original data - intermediate scaleNGC 5850 SDSS r-band 



NGC 5850 SDSS r-band @ z=0.05 artificially-redshifted data



nonparametric image



original data - faint scaleNGC 5850 SDSS r-band 



original data - intermediate scaleNGC 5850 SDSS r-band 



original data - bright scaleNGC 5850 SDSS r-band 



original data - bright scale - zoomNGC 5850 SDSS r-band 



nonparametric image - zoomNGC 5850 SDSS r-band 



General parameter 
improvement

Standard versus 
non-parametric

SED homogenisation on



2.0

4.0

6.0
8.0

1e00

2.0

4.0

6.0
8.0

1e01

20 19 18 17 16 15 14
mag_serr_1

si
nd
ex
_s
er
r_
1

Standard

magnitude

se
rs

ic
 i
n

d
ex

General parameter improvement

standard

Nearby 
galaxies, 
artificially-
redshifted 
to z=0.05

Both datasets 
masked



2.0

4.0

6.0
8.0

1e00

2.0

4.0

6.0
8.0

1e01

20 19 18 17 16 15 14
mag_serr_1

si
nd
ex
_s
er
r_
1

Nonparam

magnitude

se
rs

ic
 i
n

d
ex

General parameter improvement

nonparam

Nearby 
galaxies, 
artificially-
redshifted 
to z=0.05

Both datasets 
masked



2.0

4.0

6.0
8.0

1e00

2.0

4.0

6.0
8.0

1e01

20 19 18 17 16 15 14
mag_serr_1

si
nd
ex
_s
er
r_
1

Nonparam
Standard

magnitude

se
rs

ic
 i
n

d
ex

General parameter improvement

standard
nonparam

Nearby 
galaxies, 
artificially-
redshifted 
to z=0.05

Both datasets 
masked



Using a non-parametric 
component instead of 
masking neighbours

Specific examples

SED homogenisation off











General parameter 
improvement

Non-parametric as 
alternative to masking

SED homogenisation off
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A stringent test

Exponential + Sérsic

Standard











A stringent test

Exponential + Sérsic

Non-parametric















 Simple to turn on in GALFITM

 Effective at removing ‘problematic’ galaxy features

 Automatic ‘inconsistency’ masking

 Works well in specific cases

 (Less well in some cases)

 Overall produces more meaningful measurements

 Demonstration paper in prep.

 Software available:

http://www.nottingham.ac.uk/astronomy/megamorph/

MEGAMORPH

Non-parametric component



Sérsic profiles will be 
around for a long time yet


