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Galaxy Morphometrics in HI

* Morphology is a complex feature of galaxies.
* Difficult to boil down into simple numbers.

* Morphometrics = attempt to put numbers on appearance (i.e. talil
length of fish, point system for deer)

* Originally developed for other purposes, can this be adapted for
HI?
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Same quantity of morphological
information, not the same dynamic range!
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In the Ultraviolet same size disk as HI and
higher dynamical range!
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* Gini is an economic measure
of (in)equality:

* G=1 all flux in 1 pixel

* G=0 every pixel same value

Fraction of Flux
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oFraction of Pixels
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G = I Z Qi —n — 1)|Xj].

Lotz et al. 2004 A, 128, 163
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* Second order moment of pixel i: Mi
= Fi x R?

* M2o : relative contribution of 20%
brightest pixels to total second
order moment.

STATMORPH application (Rodriguez-Gomez, 2019)

M = ZM = Zﬁ [(x,- —xc)z + (yz _yc)z]a

My = logm@ff), while ) /i <0.2fo- | otz et al. 2004 A, 128, 163
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XUV DISKS
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* GALEX discovered
extended UV emission
around spiral galaxies
(Thilker et al. 2007, ApdS,
173, 538).
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* Similarities with HI disk
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* Full catalogs are
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* How well can HI
morphology identify XUV
disks?
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Extended Disks

THINGS and SINGS/UV

* High values of
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Selecting XUV disks

Identifying eXtended UltraViolet disks

Compute UV
morphometrics over
the HI disk.

Asymmetry-M20
relation selects
most XUV disks.

80% included, 50%
contamination.

Good first slice.

Holwerda et al. 2012¢c, MNRAS

B.W.

1.0 T W T
+ ® TypeO
@ Typel
ol @® Type2 ||
N + @ Typel/2
N +
> ++ 7
+ 0 B4
E 0.6} PR he )
+ ry . + ++++ R
> + + + ++T+
35 ~ o + + + ++ +"=l—+
i\ L e + ' HE + o7 +ﬁ¢ +
"G_,) < UVd/'SI;S\ o+ ++.+ Ty oW + +
0.4k S.o ° ¥ ou
~ ~ F + + 4
E ~ o " + S~ - . + #+ +‘H‘i _r|_'—|—
~E ® 9o-. ++ ., t
E ~~~~+~ + + PY ~+~+~+~.&_ é—}—%}
(%\ +~ ~ o - + ‘F £3+++ ~_Ti_~_hi j*'-:{-_‘_
< 02 .~~~~~:— + n _+_+++‘P~~~
~ ~+ = ~ -~
- o Rl % :#! -~
~*+~
OO 1 1 1 1 1 S~ ~ 4
-3.0 —-2.5 -2.0 -1.5 -1.0 -0.5 0.0
M,, (FUV)
Mao (FUV)

Holwerda — UV Workshop - May 8th 2024



WALLABY

ASKAP/PAF (radio
camera)

Western Australia

HI 21-cm

Similar resolution to
GALEX




Hydra Cluster data
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FUV and HI contour

* UV data, deep or shallow,
remains fragmented and difficult
to assign a source contour to
each galaxy.

* HIl contours are a great indicator
of which UV flux belongs to the
object and which does not.

* Calculate morphometrics with
STATMORPH (Rodriguez-
Gomez+ 2019)
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Dec ()2000)

NUV and FUV Morphology
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Morphometric Space

FUV morphometrics

Stellar masses thanks to Ned Taylor!
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XUV disks?

Can we identify XUV disks in WALLABY+UV data?
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XUV and XHI disks?

Does concentration point to extended disks?
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Morphometrics Space

Preliminary conclusions

=

Hl-segmented UV Morphometrics looks like a promising
parameter space.

Strongly depends on spatial sampling, signal-to-noise. A sample
at the same distance with same instrument is critical.

Samples are still small until UVEX and full HI all-sky surveys
done.

But the feature space looks promising for XUV disk identification.

kyle.cook@louisville.edu @kwcookastro “

benne.holwerda@louisville.edu E 4 @benneholwerda “
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The Future
UVEX, ULTRASAT, HWO
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