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Morphologies of 50,000 z = 4 Galaxies

Brooke D. Simmons .2, Chris Lintott .3, Karen Masters4, Kyle Willett°, Jeyhan S. Kartaltepe®, Henry C. Ferguson’, Sandra M. Faber?

"University of

Over 95,000 Galaxy Zoo volun

and the Galaxy Zoo and CANDELS science teams
Oxford, 2UCSD, 3Adler Planetarium, 4 University of Portsmouth, ©University of Minnesota, ¢ RIT, 7ST15cl, 8UCQO/Lick

teers contributed over 2,000,000 independent visual classifications of 49,555 [JH images (selected to have H < 25.5) from three

CANDELS fields: GOODS-Sou

h, COSMOS, and UDS. The classifications have been analyzed and a public data release is planned for early 2016.

Classification of Detailed Features Typical: 40 classifications per galaxy Less -~ More

Is the galaxy simply smooth and rounded, with no sign of a disk?
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How rounded is it? ) ( Does the galaxy have a mostly clumpy appearance? )
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How many clumps are there?

] ([ Could this be a disk viewed edge-on? |

v x

Number of Subjects
=

- - .

=
o
N

[ Do the clumps appear in a straight

line, a chain, or a cluser?

Is there a sign of a bar feature
through the center of the galaxy?
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Number of Classifications Per Subject

The majority of subjects received 40

brighter than the others?

[ Is there one clump which is clearly } [ Does the galaxy have a Is there any sign of a spiral arm

B e Sion ot ] classifications. Following initial analysis, some

:

Is the brightest clump central
to the galaxy?

X percentage Preawres > 0.2 were retired atter 80
| classifications each.

J LJ subjects were retired early. Subjects with vote

How tightly wound do the
spiral arms appear?
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Featureless disk galaxies atz > 1
Does the galaxy appear
[ symmetrical? ] ( How many spiral arms are there? ) | i
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Do the clumps appear to be
{ embedded within a larger object? } / [How prominent is the central bulge, compared ]
with the rest of the galaxy?
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( 15 Tier Question ) (Is the galaxy currently merging or is there any sign of tidal debris? ) _ : :
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A single classification in Galaxy Zoo CANDELS consists of 17 Comparison of bulge-to-total ratios (HauBler et We weight classifier inputs and combine them into vote percentages p
separate tasks, each answering a guestion about the subject. al., in preparation) with “smooth” vs “featured” for each galaxy and feature, including mergers, bars, edge-on
Morphological measurements include details of clump structures, galaxies at 1 < z < 3 reveals a substantial likelihood, and clumpiness. Each row of inverted [JH images shows
bar features, spiral arm counts, bulge strength in disks, and population of disk-dominated galaxies lacking examples spanning different morphological categories. (0.”06 / pixel)

merger/tidal features.

any features typically associated with disks.

Demographics of galaxies by morphological feature Comparison with professional visual classifications
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Merging or Tidal Debris For each classification task we show the proportions of plurality ® ) pa S
Neither answers for the galaxy population. Each chart only includes galaxies j 0-25 Y, ? s
. . , s __ B -
¥ Both where the question is relevant (example: the Clumpy task 102 only 0.00 0.00
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featured galaxies have a clumpy appearance, and most clumpy | D | D
galaxies are asymmetric with a mix of clump counts. Among spiral galaxies, 2 arms are typical. Galaxy Zoo (typically = 40 classitications per galaxy) and CANDELS team visual classifications
These charts include galaxies at all redshifts and luminosities. (typically 3 per galaxy; Kartaltepe et al. 2015, K15) correlate strongly over a range of teatures.

This work is made possible by the participation of more than 95,000 volunteers in the Galaxy Zoo project. The contributions of the more than 40,000 of those who registered a username with Galaxy Zoo are individually acknowledged at http://authors.galaxyzoo.org/.



