O630p ArXiv/astro-ph,
11-17 HOs16psA 2022

OT CunbyeHko O.K.



ArXiv: 2211.08355

Galaxy And Mass Assembly: Galaxy Morphology in the Green Valley,
Prominent rings and looser Spiral Arms

Dominic Smith! @, Lutz Haberzettl! @, L. E. Porter! ©, Ren Porter-Temple' ©,
Christopher P. A. Henry' @, Benne Holwerda' (©*, A. R. Lépez-Sénchez?~* ©,
Steven Phillipps’ (2, Alister W. Graham® ©, Sarah Brough’ @, Kevin A. Pimbblet® (2,
Jochen Liske!? @, Lee S. Kelvin'! @, Clayton D. Robertson' &>, Wade Roemer!
Michael Walmsley'? (3, David O'Ryan'? @ and Tobias Géron'?

: Department of Physics and Astronomy, University of Louisville

2 Australian Astronomical Optics, Macquarie University, 105 Delhi Rd, North Ryde, NSW 2113, Australia

3 Department of Physics and Astronomy, Macquarie University, NSW 2109, Australia

* ARC Centre of Excellence for All Sky Astrophysics in 3 Dimensions (ASTRO-3D)

3 Astrophysics Group, School of Physics, University of Bristol, Tyndall Avenue, Bristol BS8 ITL, UK

b Centre for Astrophysics and Supercomputing, Swinburne University of Technolo gy, Hawthomn, VIC 3122, Australia
T School of Physics, University of New South Wales, NSW 2052, Australia

® EAMilne C entre for Astrophysics, University of Hull, Cottingham Road, Kingston-upon-Hull, HU6 7RX, UK

O Hamburger Sternwarte, Universitit Hamburg, Gojenbergsweg 112, 21029 Hamburg, Germany

2 Department of Astrophysical Sciences, Princeton University, 4 Ivy Lane, Princeton, NJ 08544, USA

12 Jodrell Bank C entre for Astrophysics, Department of Physics & Astronomy, University of Manchester, Oxford Road, Manchester M13 9PL, UK
3 observational Astrophysics Group, Lancaster University, LAT 4YW, UK

i Department of Physics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, UK

b



u*-r* (intrinsic)

[TpegbicTopusa: Bremer+(2018)

N
o)

A
o

—_
(&)

1.0

9.0 9.5 10.0 10.5 11.0 11.5 12.0
log(Mass_stars) in Solar units



A 3TO HblHeLHSAA Bblbopka ans KiDS

e Color-Mass Diagram Sia Color-Mass Diagram
L] A

2.25 2.25 A
2.00 ) 2.00

2175 * 21.75

= £

e ]

=1.50 =150

2 T

% %

= pr |

95 10.0 105 110 115 120 28 5 90 95 100 105 11.0 115 12.0
log(M*/Mo)

log(M*/Mg)

Figure 2. These plots represent all the GAMA galaxies in our mass range (10.25 < log(M. /M) < 10.75) colour ~coded for their classification. We use the
limits from Bremer et al. (2018) to select red, green and blue galaxies. The left panel represents all the respective galaxies in their mass ranges before further
data selection. The right panel shows all galaxies with any votes between .| and | for not being seen edge on and votes between .3 and | for spiral features. The

right image represents our current data selection.
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Figure 3. A scatter plot of the blue, green, and red galaxies in our sample
extracted from GAMA to compare to GZ voting. The coloured galaxies
represent the 396 galaxies that composed our selected sample represented
by the right graph of Figure 2. The GAMA sample is taken for 10.25 <
logi{M./Mz) < 10.75 at z < 0.075, which is the redshift limit of the GZ
selection from KiDS. The colour criteria are from Bremer et al. (2018).
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Figure 5. A histogram of the fraction of votes in favor of classifying galaxies
as featured with a bar (T0O2 in the GZ questionnaire). The difference between
the 3 groups is nearly equally as distinguishable with K-S values of 0.16
for green valley and blue cloud, 0.10 for green valley and red sequence,
and 0.24 for blue cloud and red sequence. The significance from p-values is
6.14% 1072,6.22 107", and 1.25 x 10~ respectively. This confirms that
the 3 groups are statistically variant. The violin plots represent the same data
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Figure 12. A histogram of the fraction of votes labeling galaxies as featured
with rings (T06 in the GZ questionnaire). The green valley is distinguishable
from the blue cloud with a K-S value of 0.32. The green valley continues to
differ from the red sequence with a K-S value of 0.18: while the red sequence
to blue cloud difference has a K-S value of 0.21. The significance p-values
are 2.92x 107, 6.31x 1072, and 7.55 x 10~ respectively. This is the first
time we observe a difference in the location of the green valley data. Here, it
is no longer in between the blue cloud and the red sequence, thus presenting
behaviour of its own.
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