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Strong Lensing in Galaxies & Galaxy Clusters
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ional Lensing

- Test the theory of GR - Mass distribution of lenses - Structure Formation History
- Geometry of the space - Dark matter substructures - Cosmological Parameters
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- Test the theory of GR
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Why Do We Need Citizen Scientists?

<-4

- “Euchid s

s o] \4 ata volu

SDSS (The Sloan Digital Sky Survey) ~ 40 TB, > 3 m objects
Euclid (The Euclid dark Universe mission) ~ 50 PB expected
CSST (The China Space Station Telescope) ~ 60 PB expected
LSST (The Large Synoptic Survey Telescope) ~ 200 PB expected

SKA (The Square Kilometer Array) ~ 4.6 EB expected

Zhang & Zhao 2015
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Credit: Modified from Omar Almaini
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Credit: Modified from Omar Almaini
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Data Mining in the Big Data Era

Citizen Science |
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y (arcsec)

X (arcsec)

pixel size: 0.27 arcsec

q pa of nfw: (0.90,11.57)

cluster redshift: 0.53
cutout_size: 100 * 100 arcsec”2
fwhm seeing(g,r,z): (1.27,1.14,1.11) arcsec
src_mag (gband): 26.71

src_mag magnified (gband): 20.92
bcg magg: 20.20

cluster idx: 3447800046

source position: (0.09,0.27)
source eff radi: 0.52 arcsec
source position_angle: 142.09 deg
source redshift: 1.06

m200 c200: (15.01,6.91)

sigma_v of SIE

20 1

15 1

Count

10 1
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XJU{IJ_IJR/T% (DEST Legacy Surveys)
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Galaxy Morphology Classification

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

Could this be a disk viewed edge-on?

How rounded is it?

n n = Is there a sign of a bar feature through
l Does the galaxy have a bulge at its centre? the centre of the galaxy?

If so, what shape?

: | | e |s
Is there anything odd?
.
‘ v

Is there any sign of a spiral

How tightly wound do the spiral arms appear? arn patterit
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siral arms are there?
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Stellar Sirens
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Galaxy—-Zoo & Spacewarps

https://www.galaxyzoo.org/

@ Zooniverse. org

hitps://spacewarps.org/
14,003

Participants Worldwide

3.511.973

Images Classified

= s
Is the galaxy simply smooth and rounded,
with no sign of a disk?
Could this be a disk viewed edge-on?
How rounded is it?
SPACEWARPS ) 1 0 5
:
Is there a sign of a bar feature through ‘::‘ - .
Does the galaxy have a bulge at its centre? the centre of the galaxy? Chnans {
If so, what shape? = — - &
Marvellgus! You spotied a simulated .
- _ = tens
Is there anything odd? %) [ ] .
) (O e
Is there any sign of a spiral oo
azaLpatiosas s ke
L
-
Is the odd feature a ring, or is the ..
galaxy disturbed or irregular? L] -
How prominent is the central bulge, % /I‘ -
compared to the rest of the galaxy? [
-
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Citizen Science in Astronomy

In Astronomy,

Citizen
Science is

Amateur

Cloud Data
Computing Modeling

" How Can
“Enquiry - We Improve
~ Zooniverse?.



