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@ SDSS

r<22.5
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u 3551A
g 4686A
r 6166A
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Human Genome < I GB
Human Memory < 1 GB (?)
1 TB ~ 2 million books
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Pan-STARRS .oramic Survey Telescope and Rapid Response
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A Deep, Wide, Fast, Optical Sky Surve
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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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Moore’s Law
N ) 5 exabytes
Human cognitive capacity '

——_"/_‘——/}_‘,

T Ep— T 1
1991 1993 1995 1997 1999 2001 2003 2005
(llustration adapted from a slide by J. Heer, PARC User Interface Research Groug)

Hard Drive Capacity Shipped Costper Gigabyte
12000

L EEEEE5ES

BEd. TAH. 3B FHY. S HYH.
Ak, B, s, A,
RELXET = HRIELE
i 2 15k
B ) 4 & Wi, B

"y T
fi'i%-ﬂd”24 s Wi
- e #
et " iy s b
" i . - '.. [ -
- ) v i ':..: d '\.‘..-' ‘-: P 'l-
~ "I
| i
i I

R
Credict:S. George Djorgovski % 4E % ﬁﬁ- % /zﬁ ﬁﬁﬁ. %




-

5[l 2

GAILTLEWS
CAILILEVS

bla_b =
OUE_w “"'. -
sarl '
a_mab
nabla_ b

[aT-1-1 [
LF.wa ts

PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVER

X
l‘f-'-iq;_.." .

= — T e
redi€ty 5= GEOIdds Diorgowskiy -5 TN NN/ riase 18 N

= ]



Astronomy “Ask Not What Data You Need To Do Your Science,

entered . Ask What Saeﬂnce You Can Do With Your Data.”
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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
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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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Table 16.1 The Spectral Sequence

s Lz Jotls. ey Alsarpien Wayelength
Tbe  Exompit) Ronge. (e Feates vy
0 Stars of = 30,000 K Lines of ionized <97 nm

Orion's Belt helium, weak {ultravinlet)®
hydrogen lines

B Rigel 30,000 K=10,000 K Lines of neutral 97=290 nm
helitim, moderate {ultraviolet)®
hydrogen lines

A Sirius 10,000 K-7 500 K Very strong 290390 nm
hydrogen lines {viedet)”

F Palaris 7,500 K-6,000 K Moderate hydrogen 30480 nm
lines, moderate lines {bloe)*

of ionized calcium

G Sun, Alpha 6,000 K-5,000 K Weak hydrogen 480580 rim
Centauri A lines, strong lines {yellow)
of ionized calcium

K Arcturus 3,000 K=3,500 B Lines of neutral and SEO-E3M) nm
singly ionized metals, [red)
some molecules

M ik‘:clgcuw, <3500 K Mobecular lines =830 nm
Proxima strong {infrared)
Centaur

* All stars above 6,000 K look more or less white to the human eve because they emit plenty of radiation at all visible wavelengths.
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Supernova Types

SN Classification Pre-Explosion Star
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Are we alone? —is anyone out there?

The Search for Extra-terrestrial Intelligence
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