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Green and red curves :
predictions from Millenium
simulation

Blue/Black : SDSS galaxies
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Guo et al. 2011 (arXiv/1006.0106)
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Weicome IHomeITheSdeno.e.IprpTaROPlnIGelaxyAnalydleommlPraas&leFAQIUnkleoqladUs Login  Register
2 R e ‘ . _ ; . '

= R )

Rt 2 PN

I Galaxy Tutorial

I Galaxy Analysis
Galaxy Ref:
588010880371851294

. Choose the Galaxy Profile
Galaxy by clicking the buttons

Analysis below

Welcome to Galaxy L .' '—
Zoo's view of the @ @ ¥ 2
Universe. If you're here T o . >
m should almy e CLOCK ANTI me&
have seen the Tutorial, SR SOy,

but feel free to go and

remind yourself. 1

There's no need to .

agonise for 1oo long —
over any one image, )

Just make your best

guess In each case.

M Show Grid Overlay on the next Image
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MOST POPULAR STORIES NOW

MOST E-MAILED

H Moles 'good indicator to ageing'
B Huge dog is reluctant media star
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1 Kevin
Week

Classifications per hour

Ml
et al. 07
6 12 18 24 30 36 42 48

Hours
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pipeline

GALAXY ZOO
-

Result

Admin/Results interface
(science team)

CITIZEN SCIENCE

©

Classification
(general public)

Amazon Web
Services
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Crow Zoo

Galaxyzoo\ yp\Eo




Swwd UNIVERSITY OF

“£ OXFORD

Is the galaxy simply smooth and
rounded, with no sign of a disk?

S é'@ ”e

CITIZEN SCIENCE

350,000+ classifications
Thousands of new users

Android app coming...
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Longo (astro-ph/0707.3793) finds an excess of anticlockwise spirals
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Separation (in 1/3600 of a degree)

Slosar et al.
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. Spirals with older stars
£ | have aligned spins.

corrcoeff

EPixel : 20Mpc/h
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Stellar Mass log M. (Mg)

Schawinski, Lintott et al. 2010, arXiv : 1002.1488




.

Star Formation Rate between 0.5 and 50 (!) solar masses
per year
Milky Way ~ 1 solar masses per year
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BPT diagram
classification

Y Star Formation

[ ] Transition Region

O AGN
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Schawinski, Lintott et al. 08, ApJ




Galaxy Zoo : SDSS

» .

STAGES : Hubble Space Telescope  Wolf et al : astro-ph/0811.3873




UNIVERSITY OF

OXFORD CITIZEN SCIENCE

T

T

I.ITYT_IITTIJT

Tl]

T

T

T

TIII]IIIITTIIT]

' A

-22.0
magnitude,




ADLER
PLANETARIUM




CITIZEN SCIENCE

fraction of morphological type
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GALAXY ZG>O

Home How to Take Part My Galaxies Contact Us Register

Classify Galaxies

Answer the question below using the buttons
provided.

Is the galaxy simply smooth
and rounded, with no sign of a
disk?

- C:D'@ e

Smooth Features or Star or
Disk Artifact
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Bar fraction

PPES IR, W= % e o 0 ==

0.3 0.4 05 0.6 0.7 0.8 0.9
(g—r)
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Hanny’s Voorwerp
HSTACS/WFC, WFC3/UVIS/IR
WIYN

Hanny’s Voorwerp* — A Space Oddity
1 2 3

Black hole : ‘ .
Streaming
gas

-

Star-forming
region

\\%\
N\

&

Spiral galaxy IC 2497 gravitationally A large tidal tail of gas is pulled out of  Engorged with gas, a black hole at  Gas streaming out from the galaxy's
interacts with a bypassing galaxy. the spiral galaxy. the center of IC 2497 "tums on" as  center impacts the tidal tail and

a quasar and emits a powerful cone triggers star formation.

of light, which ionizes a portion of the

tidal tail, creating Hanny's Voorwerp.

N
50,000 light-years =
ACS/WFC FR505N [O 1] 15,300 parsecs 30”

*Hanny's Object
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% ryphosus gmal GALAXY  ra=185.03393832, dec=37.68375238, Objld = 587738952292696129

SDSS J122008.14+374101.5

Column names link to glossary entries. Move mouse over a column name 1o get its units.
mode PRIMARY

status TARGET PRIMARY OK_STRIPE OK_SCANLINE FIRST_FIELD PSEGMENT RESOLVED OK_RUN
GOOD SET

flags STATIONARY BINNED1 INTERP MANYPETRO PEAKCENTER CHILD
PrimTarget TARGET_GALAXY
SecTarget

u q r z
19.39 17.64 16.85 : 16.20
err u err g errr err z
0.04 0.01 0.00 ! 0.01

run rerun camcol field obj rowc colc

4470 40 4 17 65 2143 17235
fiberMag r petroMag r devMag r expMag r psfMag r modelMag r

17.76 16.91 16.85 17.03 17.79 16.85

extinction r petroRad r parentid nChild
0.05 2.941 587738952292696128 0

SpecObjID = 563461179293302784

plate mjd fiberld 2z zErr zConf specClass ra dec fiberMag r objid
2001 53493 50 0.050 0.00017 0.998962 GALAXY 185.03395 37.68375 17.77 587738952292696129

zStatus XCORR_HIC
ZWarning OK

PrimTarget TARGET_GALAXY
SecTarget

eClass -0.083836

emZ 0.806

emConf 0.228206

xcZ 0.050

xcConf 0.998962
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Galaxy Zoo Peas

S877T38376706976028
J102210.25+311713.9

587736610239402144
J123453.39+332430.3

587739608086741136
J113857 4+311846.6

CITIZEN SCIENCE

588017979967733968
J123126.52+406711.5

588017720638570644
J110120.36+402242.3

588017978351616137
J112615.25+385817 4

S877390985697687419
J115135.32+375603.6

S87739408393044 156
J122245.71+360218.4

58773950861663 1548
J121130.18+330804.5




Starbursts
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Galaxy Z0o Peas

Colour due to strong [O 1ll] 5007 line in SDSS r band
0.1<z<0.35

All are compact - essentially unresolved

Star forming peas : Extremely high specific SFR
- equivalent to Lyman-break galaxies at z ~ 3
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Galaxy Z0o Peas

Colour due to strong [O 1ll] 5007 line in SDSS r band
0.1<z<0.35

All are compact - essentially unresolved

Star forming peas : Extremely high specific SFR
- equivalent to Lyman-break galaxies at z ~ 3




with DCO |

Amorin et al.




SDSSID 587724199349387411

SDSSID 587731187273892048

132 799400204
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Does the galaxy have a
mostly clumpy appearance?

L T L )

No

587 144 |se; 136 58801
J102210.26+311713.9  |J123453.30+332430.3  |J113857.4+311846.6 1123126.52+405711.5 | J110120.36+402242.3

9 58; 587
J112615.25+385817.4 | J113046.93+3822260  |U115135.324375603.6  |J122245.714360218.4  |J121130.18+330804.5
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Does the galaxy have a
mostly clumpy appearance?

Known knowns : Data
reduction by science team S %

Known unknowns : Results
funnelled to specific researchers

Unknown unknowns : Discussion
tool allows interesting objects to
become prominent.
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WorkflowCreator.new(:name => "Galaxy Zoo") do
starts_with "Is the galaxy simply smooth and rounded?"” do
answer "Smooth", :leads_to => "How rounded is it?"
answer "Features or disk", :leads_to => "Something else...
answer "Star or artifact", :leads_to => :end
end

question "How rounded is it?", :leads_to => "Anything odd?" do
answer "Completely round"
answer "In between"
answer "Cigar shaped"

end
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Algena

Westemn
Sahara

Mauritania " »
Mali Niger
Caribbean Chad

Sea Burkina
Faso

Y, Guinea s Nigeria

_Venezuela
vy Guyana

N FAL
CPlombia 7 Suriname
.,;" 2 RR AP
Ecua}!or

Guilf of
Guinea

Brasil
RO Brazil
MT. Angola

Bolivia
Namibia
MS
Bots

} Paraguay SP
PR

{

Chile -} South
bly? Atlantic
RS Ocean

FOWERED EY
Uruguay

%Lghnup'mineocemre Consulting, INEGI, MapData Sciences Pty Ltd, PSMA, MapLink, Tele Atlas-

0% COMPLETE

Transcribe logs

HMS Otranto's crew Similar vessels

The crew of this ship for the current voyage Similar vessels
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dates event location weather

0 1 234

295200~ —-541E oc 304058
295213 541E oc 304058
297211 541E oc 304058
295210 541E oc 304058
299209 541E oc 304058
289200 541E oc 304058
294309-- 56 - ocm30.4359
29740959--592E oc 304962

290441359--592¢ oc 304962
304962
oc 304962

106°2

w 304 Z

0740050..5072F oc 304962
30061858--622ESE bc 304364
30161558--622ESE bc 304364
30661658 622ESE bc 304364
30361058--622ESE bc 304364
30061858--622ESE bc 304364

30171957--592E bc 304462
30271957--592E bc 304162
30871557 592E bc 304162
29971357--592E bc 304462
30171957--592E bc 304462
30781755--561E bem30.5062
30381555--561E bmc30.5062
30281355 561E becm30.5062
30781155--561E becm30.5062
30781755--561E becm30.5062
295200~ --541E oc 304058
295213-- --541E oc 304058
297211-- --541E oc 304058
295210 --541E oc 304058
299209-- --541E oc 304058
289200-- --541E oc 304058
294309~ 56 - ocm30.4359

I
I
m3
I S

561

é9740959--592E oc 30496

m30.4359
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e 00 Whales | Home e
<> ||+ MAhup://whale.fm/ ¢ L(Q- Google ) @
oo m #E Apple Yahoo! Google Maps YouTube Wikipedia News (33)v Popularv

Welcome

You can help marine researchers understand

what whales are saying. Listen to the large sound

FM and find the small one that matches it best. Click

‘Help' below for an interactive guide.

Home About v Howto TakePart v Account v

18/MAY 2009 11:59 |
NAME: DELPHINUS 1
LOG'IN TO ENABLE TRACKING

®

‘(‘.‘,cxug_lg

Map data @2011 Europa Technologies. Geocentra Consulting. Google, Tele Atlas - Tarms of Use
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,," Astro-ph X Deposit by Mail NASA ADS Read It Later Mark As Read Reading List Subscribe... Import to Mendeley bit.ly Sidebar » ] Other Bookmarks

(EN Planet Hunters is partofthe ZO® NIVERSE ...just like A

planethunters.org CLASSIFY ZOOKEEPER~ ABOUT~ CANDIDATES TALK TUTORIAL~ PLANETOMETER > QO ®

Welcome to planet hunters.

With your help, we are looking for

planets around other stars
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planethunters.org CLASSIFY TIFNROB- ABOUT. CANDIDATES TALK TUTORIAL- QO ©

Is the star
Y —Y )\
WICK 7

/,

* MARK AS FAVORITE
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%) OXFORD PlanetHunters.org

b KIC 10905746

_ KIC 10905746 KIC 6185331
Planet Radius [R ] 2.65+0.67 8.05 +1.08

Period (days) 9 88 49 77

Semlmajor axis (AU) 0.075 0 267

0.0442 +0.01 0.0581 +0.0018
Transit depth (ppm) 1881 + 343 3633 £ 59
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KIC 1000574
- 7 ) r

. Database

KIC 10905746 b

Type: Earth-mass planet 0
Other identifiers of this planet: —
None

Description and trivia:

This planet was not flagged as a potential planet
candidate by the Kepler data pipeline. Citizen scientists
discovered the transit simply by looking at many light
curves by eye using the online tool at planethunters.org.

CITIZEN SCIENCE « ®

Exoplanets iPhone app.



B Planet Hunters | Talk | APt

“— Cc talk.planethunters.org/objects /APH23221592

OBJECT APH2

COLLECTIONS WITH T

DISCUSSIONS

83 2users 2 comments
Start a discussion
KEYWORDS
What do you think? Create a Keyword Set of objects like this
MENTIONS
Submit
Good job everybody, this is 3 beawtiful 2 , coming so late in the season

Agree on teceb, nice find
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DAYS SINCE BEGINNING OF QUARTER




UNIVERSITY OF

OXFORD CITIZEN SCIENCE

“YaXé) » A
7~ Zooniverse - Real Science

€« X ) https://www.zooniverse.org " ol A
“u
) Astro-ph €D Deposit by Mail [ NASA ADS Subscribe... Import to Mendeley bit.ly Sidebar E{- YouTube - Welcon » || Other Bookmarks

Projects v Aboutus v Signed In as  zookeeper

Z O . N I V E R S E T;cki‘:er‘lécl:':emProjects E:fgr'?ﬁw

REAL SCIENCE ONLINE

With your help, we are
looking for planets around planethunters.org
other stars

o Space Climate Humanities

Space Sort by [ Category  |%)

How do galaxies form? Explore the surface of Study explosions on the How do galaxies merge?
NASA's Hubble Space the Moon Sun One important area of research
Telescope archive provides We hope to study the lunar Explore interactive diagrams to in astronomy studies the role of
hundreds of thousands of surface in unprecedented learn out about the Sun and the interacting galaxies.

galaxy images. detail. spacecraft monitoring it.
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Beauty; 8.9%
Discovery; 10.4%

Vastness; 8.3%

Astronomy; 12.4%
Science; 6.8%

Z00; 4.1% |
.----_—--j'

n--""-.-_/ Help; 2.8%

Fun; 2.8%

\/ Learning; 1.6%
y Community;

Teaching;

0.7%

Contribute; 39.8%
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Goggle Boxes

years
every day!

100 million hours
to create Wikipedia

net
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m  GALAXY ZOO

* *SUP[RNUVAL’

Home What Are Supermovae? Comtact Us Regester Log In

AnSweér the question bedow using the buttons

provided

Is the subtraction image
generally clean? Is there a
single obvious candidate?

Your Progress

YES O —

—— |

Ne Start

Smith et al 2010
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Terabytes

per day

Unusual events,
Unclassifiable objects,
Some routine data
Machine Citizen

Classification Scientists

New classifications,
Cross checks,
Improved training data

Information,

Knowledge,
Understanding
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SETILIVE

We're Searching for Interesting Signals
from Beyond the Earth. Begin Your Search.

2083 4,205
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SETIL'\/E 2 CLASSIFY

X The telescope is following up on something you just identified! Go check it out...
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chris@zooniverse.org

Call for new projects (with development fully funded) at
www.citizensciencealliance.org/proposals

wWWww.zoohiverse.orqg
ww.citizensciencealliance.orqg

I
—_—

OHNS HOPKINS UNIVERSITY The University of 25 uNIveRsiTy ROVAL 4
AMER R Doxioro  Offwon  padf
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