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Article information -

Abstract

As both a test and demonstration of the power of the Legacy Survey of Space and Time (LSST) data
for this purpose, we present a set of 5 candidate active galactic nucleus-ionized extended emission-
line regions in the Rubin Virgo field, based on visual color selection. Although still pending
spectroscopic confirmation, these illustrate the depth of detection of the LSST data compared to
existing broadband surveys, even for these irregularly shaped objects with almost pure emission

spectra.
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Vera C. Rubin Observatory | Citizen Science Conference 1 Aug 2025 Jonkeren & Keel RNAAS, 2025
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Plaqét sizes enlargéd
50x relative to star

Christiansen et al. 2018, arXiv 1801.03874
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Planet Hunters X.
KIC 8462852 — Where’s the flux? *{
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D. Fabrycky?, D. A. Fischer', D. Gandolfi>®, G. M. Kennedy’, H. Korhonen®°, M. C.

Liu'®, A. Moor!!, K. Olah!!, K. Vida'!, M. C. Wyatt’, W. M. J. Best'", J. Brewer!,

F. Ciesla'?, B. Csdk'?, H. J. Deeg'*!°, T. J. Dupuy'®, G. Handler!’, K. Heng!®, S. B.

Howell'®, S. T. Ishikawa?’, J. Kovacs!®, T. Kozakis?!, L. Kriskovics'!, J. Lehtinen??, C.

Lintott??, S. Lynn?*, D. Nespral'4!°, S. Nikbakhsh?%2°, K. Schawinski?®, J. R. Schmitt!,
. 197 hall1328 B Quahnll 122 T Wanol20 2 20 N/

Bosch?, J. L. Connors?, S. Goodman?, G. Green?, A. J. Hoekstra?, T. Jebson?, K. J. Jek?,
M. R. Omohundro?, H. M. Schwengeler?, A. Szewczyk?

wAA € U . Oreo

2 Amateur Astronomer

3 Department of Physics, and Kavli Institute for Astrophysics and Space Research, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
4 Department of Astronomy and Astrophysics, University of Chicago, 5640 South Ellis Avenue, Chicago, IL 60637, USA

° Dipartimento di Fisica, Universitd di Torino, via P. Giuria 1, I-10125, Torino, Italy

S Landessternwarte Konigstuhl, Zentrum fiir Astronomie der Universitit Heidelberg, Konigstuhl 12, D-69117 Heidelberg, Germany

7 Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 OHA, UK

8 Finnish Centre for Astronomy with ESO (FINCA), University of Turku, Viisdldntie 20, FI-21500 Piikkio, Finland

9 Centre for Star and Planet Formation, Niels Bohr Institute, University of Copenhagen, @ster Voldgade 5-7, DK-1350, Kgbenhavn K, Denmark

10 nstitute for Astronomy, University of Hawaii, 2680 Woodlawn Drive, Honolulu HI 96822, USA

11 Konkoly Observatory, Research Centre of Astronomy and Earth Sciences, Hungarian Academy of Sciences, H-1121 Budapest, Konkoly Th. M. vt 15 —17, Hungary
12 Department of the Geophysical Sciences, The University of Chicago, 5734 South Ellis Avenue, Chicago, IL 60637

13ELTE Gothard Astrophysical Observatory, H-9704 Szombathely, Szent Imre herceg ut 112, Hungary

14 1nstituto de Astrofisica de Canarias, C. Via Ldctea S/N, E-38205 La Laguna, Tenerife, Spain

15 Denartamento de Astrofisica. Universidad de ILa Lacuna. E-38200 La Lacuna. Tenerife. Snain arXiV: I 50903 622

) [astro-ph.SR] 25 Jan 2016



EST.1597

GRESHAM

COLLEGE




1.01] ' — — - ,

1.002— W m _

0.99F ]

Normalized flux

500 1000
Time (BJD-2454833)



® 0

35 have scientists found alier X% \ )Computers Would Never - x 7 The story behind 'alien me X / (_ Astronomers may have fo. X .~ Has Nasa's Kepler Telescc X You
X A | [ www.independent.co.uk/news/world/forget-water-on-mars-astronomers-may-have-just-found-giant-alien-megastructures-orbiting-a-star-near-a66... .y & E iy =
Apps Y Bookmarks g Astro-ph ﬂ NASAADS |  ReadltLater | ReadingList | +4XF Deposit by Mail | | http://www.citizens: . | Nominate This | | Timesify » [_j Other Bookmarks
g News Voices Culture Lifestyle Tech Sport Q O =

T

F News > World

Astronome
'megastructu
Milky Way

A star identified by the Kepler Space Telescope may harbour structures which could point to an advanced technological
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ave found giant alien
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Lee Williams | @leeroy112 | Friday 16 October 2015 | (3
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Tabetha Boyajian @ @tsboyajian May 19
CALL TO ACTION!!

Jason Wright @Astro_Wright
ALERT:

@tsboyajian's star is dipping
This is not a drill.

Astro tweeps on telescopes in the next 48
hours: spectra please!
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nature

Explore content v  About the journal v  Publish with us v

nature > articles > article

Article | Published: 20 March 2024

At least onein adozen stars shows evidence of
planetary ingestion

Fan Liu ™, Yuan-Sen Ting, David Yong, Bertram Bitsch, Amanda Karakas, Michael T. Murphy,

Meridith Joyce, Aaron Dotter & Fei Dai

Nature 627, 501-504 (2024) | Cite this article

intouchable, ©OPENVERSE
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Projects About Talk Collect Dally Zooniverse Blog PROJEC zookeeper &4

ZOONIVERSE

People-Powered Research

The Zooniverse provides opportunities for people around the world to
contribute to real discoveries in fields ranging from astronomy to zoology.
Welcome to the largest online platform for collaborative volunteer research.

Get involved now!




www.zooniverse.org/lab

‘ ® o ’ () Edit » Supernovae — Zoo: X \\ | Supernovae » Classify — - X

.4

€ — C |[" localhost:3735/4#/lab/2/workflow/2 I

'brian-testing (signout | (Settings |

@ ZOONIVERSE

About Projects Discuss THE LAB
PROJECT #2 WORKFLOW TITLE MAIN TEXT HELP TEXT
Project details Start searching What is wrong with the
Science case arsion EER7.EEDS candldate?l )
Results
FAQ TASKS CHOICES ] Multiplechoiceiji l ] Requiredj::
Education @ Is there a candidate centered in the crosshairs of the

Collaborators

WORKFLOWS

Start searching

Tell the time

New workflow

SUBJECT SETS

Untitled subject set
Just a few

New subject set

Delete this project

right-hand image? (first)
® Has the candidate itself subtracted correctly?

® What is wrong with the subtraction?

® Is the candidate star-like and approximately circular?

® What is wrong with the candidate?

@®© Is the candidate centered in a circular host galaxy?
Add task ( Question | Drawing

You're editing a workflow on a public project. Please note
that any changes will result in the loss of your existing
classifications for this workflow!

ASSOCIATED SUBJECT SETS

NOTE: Assigning subject sets doesn’t quite work as
expected right now. To-do on the back end.

github.com/zooniverse/panoptes-front-end

Not circular - too small

Next task

(End of classification!)

Not circular - elongated

Next task

(End of classificationl)

Not circular - distorted

Next task

(End of classificationl)

Not circular - diffuse

github.com/zooniverse/panoptes
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Zoobot by Emily Carrington Freeman

emilycarringtonfreeman.com
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SUPERNOVA HUNTERS CLASSIFY COLLECT PAN-STARRS1

Great work! Looks like this project is out of data at the moment!
See the results or dismiss this message

Help discover supernovae from

Pan-STARRST. = =
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untitled (1).png v # ShowAll X




Pan-STARRS Supernovae
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Darryl Wright et al.
arXiv: 1707.05223



Stream of raw dat:

Annotation:
humans label items

Active Learning:
select unlabeled items
that are interesting for
numans to look at

Training Data:
the labeled items
become the
training data

Deploying Machine .
Learning: Z
predict most likely label *

Deploying Model:
trained model 1s
deployed to predict Training Machine Label A
labels on raw data Learning:
use training data to create
model to predict labels

f

“ . Transfer Learning:
. using an existing model as O Selected to

. a starting point for trainin
Y Data with predicted labels ' gp g be labeled

Human in the Loop Machine Learning
Monarch, Manning Publications (2021)







GALAXY ZMO..

Weicome | Home | The Science | Howto Take Part | Galaxy Analysis | Forum | Press & News | FAQ | Links | GontactUs
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I Galaxy Tutorial

I Galaxy Analysis

Galaxy Ref:
588010880371851294

. Choose the Galaxy Profile
Galaxy by clicking the buttons

Analysis below
g —

Welcome to Galaxy

Zoo's view of the @ @ i 1
Universe. If you're here : . . ' )
you should already . cLock  Anr:  GREFSRK
have seen the Tulorial, SPIRA. GALAXY

but feel free to go and

remind yourself.

There's no need to . EE—
agonise for 1oo long .
over any one image,
Just make your best
uess In each case.
9 ELLIPTICAL GRLAXY

vr‘n

M Show Grid Overiay on the next Image
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The Hubble
Tuning Fork

Sa Sb Sc
Ellipticals Unbarred spirals

Lenticular
SO

i E6 Barred spirals
SBa SBb SBc

Credit: Karen Masters, SDSS images, Galaxy Zoo classifications
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Spirals in Galaxy Zoo

Masters et al. (2019), also see Hart et al. (2017, 2018a,b), Willett et al. 2015
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Sample: 4830
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volume limited:
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PRODJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS SIGN IN REGISTER

GalaxyZoo () ABOUT CLASSIFY TALK COLLECT

Few have witnessed what you're

about to see

Lern more

Gel slarted ¥

xes we most need your Felp with.Choose 'Classic’ for a random selection.

Now Deployed!



Model Posteriors
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Walmsley et al arXiv:1905.07424

ZOONIVERSE

A
)
et B |

Featured?
Pick galaxies where the models confidently disagree. Mutual Information /
Entropy H
N | | | o . Votes k
[ = — f Hlp(klw)| p(w|D) dw + H j p(klw)p(w|D) dw V\?eiegsh ts W
s ] T ‘ Training data D

Each model Is
confident. .. ...but they give different
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— GZ Frozen

GZ Finetuned

—— |Imagenet Frozen
Imagenet Finetuned
-==Scratch

101

Ring Galaxies to Train On

Walmsley et al. arXiv:2110.12735

104
See also Walmsley et al. arXiv:2404.02973


https://github.com/mwalmsley/zoobot
https://github.com/mwalmsley/zoobot

Galaxy Zoo

Labels Supervised
Representation

Galaxy Zoo

—» [0.21,0.32, 0.41...0.02] : Classifications

\.ﬂ—J

Fine-tuning

Featured: 7 of 10 GRS
Spiral: 5 of 7 Similarity Search

Bar:2of 7
etc.

Anomaly Detection



Similarity Search: tinyurl.com/ZooBotSimilarity

RA (deq)

124.417040

Dec (deg)

4.497872

Search

Important Notes .

Closest Galaxy

RA: 124.41704. Dec: 4.49787. Search Vizier

Similar Galaxies

Show table +

Mike Walmsley (Toronto)

RA (deqg)

180.431121

Dec (deg)

0.183135

Search

Important Notes -

Closest Galaxy

RA: 180.43112. Dec: 0.18313. Search Vizier

Similar Galaxies

Show table +




Move Around

Click anywhere on the latent space to view galaxies.
Select Reduction

Featured v2 v

Location: (-0.109, 6.410) Download CSV of the 1000 galaxies closest to your search



Move Around

Click anywhere on the latent space to view galaxies.
Select Reduction

Featured v2 “

- 3
<

Location: (2.809, 0.812) Download CSV of the 1000 galaxies closest to your search



Forum
#tag
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“#overlap” .
“#dustlane”

Walmsley et al 2021 arXiv: 2110.127/35

Query Closest
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GALAXY Z0OO: WEIRD AND WONDERFUL

TASK TUTORIAL

Click on any galaxies which are
particularly interesting to you.

Done & Talk Done

) QWITCAH TN NARK THEMEF

Q) ADD TO FAVORITES i{= ADD TO COLLECTIONS

Galaxy Zoo: Weird and Wondertul



ANOMALY SCORING  VISUALISATION Q

Metadata

filename: /lhome/michelle/Bigl
Class6.1: 0.916

score: 4.91

human label: 5 v

Features

Residual 90: 2.58
Residual 80: 23.2
Residual 70: 12.9
Residual 60: 8.1

4

HOW INTERESTING IS THIS

OBJECT?

Raw anomaly score v RETRAIN

Figure 2: A screenshot of the ASTRONOMALY visual interface with a Galaxy Zoo example. This interface is
used to quickly scroll through the most anomalous objects labelling them according to relevance.

Lochner & Bassett 2020, arXiv: 2010.11202
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Paperback — 25 Mar. 2021
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See all formats and editions

Kindle Edition
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Hardcover

£13.99

prime FREE One-Day

+ Follow
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‘fascinating'
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Read with Our Free App
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Etsebeth et al, arXiv: 2309.08660
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