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@ SDSS

Sloan Digital Sky Survey
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Human Genome < I GB
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1 TB ~ 2 million books 10




Pa’m-STARﬁS
Panoramic Survey Telescope and Rapid Response System
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LSST. A Deep, Wide, Fast, Optical Sky Survey

EiméE: 8.4m BEMEMA: >18000EAE XMFEE: 10mas IEFREZ: r<24.5 (<27.5@10yr)
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« Canadian Hydrogen Intensity Mapping (CHIME)

A drift scan radio telescope operating across the 400
MHz to 800 MHz band.Located at the Dominion
Radio Astrophysical Observatory near Penticton,
BC Canada. The instrument is designed to map
neutral hydrogen over the redshift range 0.8 to 2.5
to constrain the expansion history of the Universe.

The Square Kilometre Array (SKA)
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Astronomy “Ask Not What Data You Need To Do Your Science,

entered . Ask What Saeﬂnce You Can Do With Your Data.”
new :
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LOOK UP.

T he era of surveys...
« Standard: “What data do | have to collect to (d1s)prove a hypothesis™?

= Data-driven: “What theories can | test given the data | already have?”

Credict: Zeljko lvezic



Artificial Intelligencé

Machine Learning

Data Mining
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Big Data

Data Science

Astroinformatics / Data Analytlcx
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ML use In astronomy
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Classification Clustering Regression Outlier

12 . . T TensorFlow Stochastis Gradient Descent Fit

iteration 0: assign points to clusters X: Epoch =0
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normalized flux / filter transmission

NALS

The most reliable estimate of redshift is
the spectroscopic one but it is very time
consuming

The ongoing (VST, HST, PANSTARRS,
KiDS, DES) and future planned surveys

(LSST, SKA, EUCLID) foresee the storing

of a huge amount of data per day (from
Tera to Peta-byte), only Data Mining
techniques can handle this amount

Redshifting of a Spectrum
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Useful for many scientific goals:

Determine the Dark Matter and Energy
content of the Universe

To constraint cosmological parameters
To study weak lensing

To reconstruct the Large Scale Structure
of the Universe

To classify astronomical objects




Galaxy Morphological Classification

Radio Galaxies

—

Irregular

VLSS - NRAO
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J073728.45+321618.5 J095629.77+510006.6 J120540.43+491029.3 J125028.25+052349.0

. i
. . ) -

J140228.21+632133.5 J162746.44-005357.5 J163028.15+452036.2 J232120.93-093910.2

Einstein Ring Gravitational Lenses
Hubble Space Telescope « Advanced Camera for Surveys

NASA, ESA, A. Bolton (Harvard-Smithsonian CfA), and the SLACS Team STScl-PRC05-32
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Are we alone? —is anyone out there?

The Search for Extra-terrestrial Intelligence
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