ICRAR

International
Centre for
Radio
Astronomy
Research

HI Stacking and
the Tully-Fisher
Relation

Scott Meyer
Supervisors: Martin Meyer, Danail Obreschkow and
Lister Staveley-Smith

ST
)

= curtin University (Tt 1)

3, 6
e
N lf:\,.’/

THE UNIVERSITY OF
Y WESTERN AUSTRALIA
4 72 v Intrrnat u s ‘ i




=)

&

Outline

’
i

What s Hl stacking? What is the Tully-Fisher Relation?

What can we do with HI stacking and the Tully-Fisher Relation?

Analytical galaxies

Simulated galaxies
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@) What is the Tully-Fisher relation?

« Empirical relation between op L &
luminosity and maximum ' 3
rotation velocity of late type| 3 % 9
spiral galaxies (Tully & % s .
Fisher 1977) é e | 2
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ICRAR How can HI Stacking be used to define the
Tully-Fisher relation?

Stack galaxies and then
measure Wgg Or Wy,.

Stacked TFR for 5-cubed
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@ Why would we want to do this?

Reduce inclination errors

Improve signal to noise ratios

Derive a relation for higher redshitt

To allow contributions from contused sources

To reduce "' © in data samples
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« How much do the stacked widths differ
from the width of the individual galaxies
corrected for inclination?

1,08 Correction necessary for galaxies included in stack
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@ From Simulations (S-cubed)

» Galaxy samples were taken from the S-cubed database so we
could work with [arger samples with more realistic properties
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'C;'iAR Simulation: Fitting functions

. (The equivalent analytical expression)
. (simple, doesn’t perform well for low S/N)
. (Westmeier et al. in prep, mimics HI profiles, also

appears to fit HI stacked profiles well)

. (Less parameters so shape doesn’t change)
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8 HI Stacking and the Tully-Fisher Relation
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&y Simulation: Noise considerations

* Noise artificially injected after stacking (as pre-stacking was too
computationally expensive) using equation:

S S

N, total Ochan A'Ucha.n‘v N, chan

« Each fitting function tested with varying levels of noise
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\&J Simulation: Noise considerations

* Noise artificially injected after stacking (as pre-stacking was too
computationally expensive) using equation:

S S

N, total Ochan A'Ucha.n‘v N, chan

« Each fitting function tested with varying levels of noise
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Simulation: Stacked vs non-stacked Tully-
Fisher relation

« Slacking S-cubed galaxies reproduces the same slope

« Correcting for width ‘lost’ by stacking reproduces intercept
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