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~cANOSETI

A Panoramic All-sky All-time Near InfraRed and Optical Technosignature Finder
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MAUNA KEA HAWAIR
~ 13800 feet high

-
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ERVATORY

The Keck Observatory: the largest in
the world (UC, Caltech, NASA).

Twin
10-meter
Telescopes
On

Mauna Kea
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TMT (THIRTY METER TELESCOPE)

492 segmented mirrors (collecting area of a single 30-m mirror). 9 x power of Keck
Telescope. First light scheduled for 2027. Near-UV, Optical, and Near-Infrared. Mauna Kea,
Hawaii (but not without controversy).

=

-

S




SIMONS OBSERVATORY

SIMONS

- OBSERVATORY
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Cosmic Microwave
Background Polarization
Experiment in the
Atacama Desert, Chile



COSMIC MICROWAVE BACKGROUND

RELIC RADIATION FROM BIG BANG

2013)

Planck (2009

2012)

WMAP (2003

1993)

COBE (1989




BIG BANG TO TODAY

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of

375,000 yrs. Galaxies, Planets, etc.

. N\
s 3o -,
. v . 4 % - i “q] A -
Inflatio A L N O T At ¢ AR A | | B ' P
' = ;.' ~ ..‘- - ol e |l o &-i_ 2 . a -
L o Ve - = N 4 -
a -
» o aad B, i - % . = -
5 R . K - - e . b
'.‘ - "a.\ ‘;.\f!,: Wiies ‘:.. .'f - ":,':;".-r _.:" -
s N LR PR N M WMAP
= ' v : - =
! . L LA 2P gl
\ WYL J.ar. {:’V‘-', .59':‘ . ¢ - - -
- = R N | - - : o
) L NI A (IRt = g s : — L Ve
200 v a¥. = e ol @ By - ® . ¥/ 1
' I ) JA N e o - : .
: ¢ DAY YR D g : |
. . - . - |
| ; ,‘ .:. s e e IR iy v | f\ “
i Ee'T % T 4/ . “. . - o i
I ~e, N L -, . ~1, 4 ’w‘. P e 1
i — i T MY A T ]
Q a ) 0 L o B L .j .?l'f # -‘ - 9‘;.. .- ° ‘( 2 ‘ ,
u ; . LRCED I D : st I - LS IR " ‘e
Fluctuations CLREN! U TR (e g ‘ N >
' o ¥ " - " - b .'.-.. ; » .'.. }" " : % - .
s -y " < ". 4 L ' .' N v . -
o 5. 8- ,‘! «" 0‘ ry. St e é — — -
& - - .
2 e - ’ . % .

1st Stars : wAY
about 400 million yrs.

Big Bang Expansion

A

13.77 billion years



TOTAL SOLAR ECLIPSE
July 2, 2019

Geostationary satellite
view of the eclipse by
NOAA's GOES East.
Hurricane Barbara can
also be seen in the
northern hemisphere.

Totality viewed from La Serena, Chile

https://en.wikipedia.org/wiki/Solar eclipse of July 2, 2019
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COSMIC BELL TESTS k¢
Milky Way Stars (2017) /

8, 10-inch
) telescopes
Vlenna, Solette Light left
Austria = 7, ' nearest star
ik SRS, ~600 years
;I { Ty ; SE ago
The RO B 3.6, 4.2-meter
Canary Wi ll telescopes
Island of §gs Light left
R nearest
La Palma quasar ~7.8

billion years
ago!
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COSMIC BELL TEST ON TV!

Q= NOVA

EINSTEIN'S

QUANTUM |
RIDDLE

m Premiered Jan 92019 |
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FIRST IMAGE OF A BLACK HOLE

EVENT HORIZON!
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EVENT HORIZON TELESCOPE
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O GRAVITY WAVE DETECTOR

—
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LIGO+VIRGO DISCOVERIES &3
April 25, 2019, Neutron Star merger

https://www.ligo.caltech.edu/news/ligo20190502
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LIGO+VIRGO DISCOVERIES i

httos://www.ligo.caltech.edu/news/liqo20190502
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LIGO+VIRGO SKY LOCALIZATION

CDS/P/Mellinger/color

Rapid LIGO and Virgo localization .

hittp://www.Vvirgo-gw.eu
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GAIA SATELLITE [OXE

. European -
- Space Agency

- | Sl | | http_;'//s.c-_:.i.:ééa.int/gai@f'.:"i"‘;if' : S
GAIA satellite is measuring parallax angles for 1 billion = 10°
stars with an accuracy of micro arcseconds (10°)




THE HUBBLE SPACE
TELESCOPE

Single 2.5-m mirror. Launched
in 1990. Still going! Visible to
Near-Infrared.

Arguably the
crowning scientific
and technological
achievement of
humanity thus far.

N Just saying!
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JAMES WEBB SPACE TELESCOPE -

18 'hexagonal mirror (6 5- -m comblned m|rror) Launch scheduled March 2021 Visible to
- mid- Infrared e - - ;




HASA WFIRST MISSION

» Wide-Field Infrared Survey Telescope
« Mid 2020s launch date

* 2.4m Infrared telescope, 6-year mission

%MC,S‘DAR[(-ENIRQY..Q(O?U

* Primary science: .
supernova and dark -
energy

* Is cosmic ;
acceleration caused
by dark energy or by
modifications to
gravity, general
relativity?

» Does it vary in time?




CANARY ISLANDS TELESCOPES

Teide Observatory
on Tenerife

Roque de los Muchachos
Observatory on La Palma
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CANARY ISLANDS TELESCOPES

f = GRAN TELESCOPIG™
~ CANARIAS (GTC)
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Largest optical telescope in the World! 10.4 m mirrot.
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GMT (GIANT MAGELLAN TELESCOPE)

Six X 8.4-m mirrors (collecting area of a single 24.5-m mirror). 10 x resolution of Hubble
Space Telescope. Completion scheduled for 2025. Optical and Near-Infrared.
Las Campanas Observatory, Chile.
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HUBBLE ULTRA DEEP‘ FIELD

: ‘
. .~' ..




