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Wavelengths of ESO telescopes

Radio

Microwave

Infrared
Visible
X-Rays
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VLT, VLTI, ESO 3.6-metre ELT under
VISTA telescope and NTT construction
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~ Telescopes currently operated by ESO

New Technology Telescope (NTT)

'ESO 3.6-metre telescope -
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Credit: ENEL
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Science highlights of La Silla Observatory

»

.

Accelerating Universe

/

Based on observations of exploding stars,
two independent research teams showed that
the expansion of the Universe is accelerating

" The 2011 Nobel Prize In PhyS|cs was
awarded for this resulit
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Presenter Notes
Presentation Notes
Background image: Supernova at redshift z = 0.51 https://www.eso.org/public/news/eso9861/
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Presenter Notes
Presentation Notes
Background image: artist impression of Proxima Centauri b https://www.eso.org/public/news/eso1629/ 
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The anatomy of an asteroid
ESO’s New Technology Telescope (NTT) provided the first evidence that
asteroids can have a highly varied internal structure
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Presenter Notes
Presentation Notes
Background image: Asteroid (25143) Itokawa seen in close-up https://www.eso.org/public/news/eso1405/ 



Credit: ESO/P.Horalek
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4 Unit Telescopes

Each primary mirror:
8.2-metre diameter,
17.5 cm thick,
weighing 23 tonnes
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UT1 UT2 _ UT3 UT4
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building 1.8-metre mirror

ESO PUBLIC



The VLT's combined mirror area
IS equivalent to that of a 16-metre
telescope, which effectively
makes it the largest optical
telescope in the world.
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In the late 1980s ESO
engineer Raymond Wilson
invented a revolutionary
technology and pioneered it
at ESO’s NTT.

Today, Active optics is
widely used in large
telescopes all over the world.

the NTT’s primary mirfor
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Wavefront
sensor

Computer
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Active optics

Actuators move very accurately to correct
the mirror’s shape, compensating for the
distortion produced by gravity
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Adaptive optics
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iedel/ESO

Credit: Mat
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Adaptive optics

Corrects the distortions of light introduced
by Earth’s atmosphere.

Relies on a sophisticated system of
powerful lasers and deformable mirrors.
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Credit: ESO/L. Calgada

30-cm diameter

The VLT Laser Guide Star Facility

+

ES+
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+

laser beams

was the first of its kind in the _
(wavelength 589 nm)

southern hemisphere.

Telescope enclosure
(mostly cut-away)

R man laser cabinets
'Reference laser

and pump laser

(wavelength 1178 nm, mrur—*d)
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Paranal Observatory science highlights . '

Discovery of a supermassive X
black hole at the centre of the

Milky Way — our galaxy

Awarded the Nobel Prize h

in Physics 2020 W o
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Presenter Notes
Presentation Notes
https://www.eso.org/public/news/eso2017/


first'iight from a gravitational.wave event

ESO'’s fleet of telescopes characteri‘sed the first visible counterpart of a
gravitational wave source. These historic observations helped reveal that
this unique object is the result of the merger of two@utron stars

.
23
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Presenter Notes
Presentation Notes
Background image: VIMOS image of galaxy NGC 4993 showing the visible-light counterpart to a merging neutron star pair https://www.eso.org/public/news/eso1733/ 
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First image of an exoplanet
revealed in adaptive optics assisted VLT observations
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Presenter Notes
Presentation Notes
Background image: The brown dwarf object 2M1207 and GPCC https://www.eso.org/public/news/eso0428/ 
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Credit: ESO/H. Drasg/ALMA (ESO/NAOJ/NRAO)/A. Hacar .

ALMA

is the most powerful telescope for observing
the cool Universe — molecular gas and dust
— as well as the distant Universe.
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Presenter Notes
Presentation Notes
Background image: Orion nebula https://www.eso.org/public/news/eso1809/ 


ALMA

is studying the building blocks of stars,
planetary systems, galaxies and life itself.

Thanks to ALMA, astronomers could pinpoint where
phosphorus-bearing molecules form in a star-forming
region and comet 67P.
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Presenter Notes
Presentation Notes
Background images: Phosphorus-bearing molecules found in a star-forming region and comet 67P/Churyumov–Gerasimenko https://www.eso.org/public/news/eso2001/ 
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Operations:
Support Facility at 3000 m, near San Pedro de Atacama
Regional Support Centres in Europe, North America and East Asia

ESO PUBLIC



ALMA science highlights

The first image of the shadow of the M87 black hole
ALMA's & APEX'’s crucial contribution to the Event Horizon Telescope (EHT):
Full EHT (left) and without ALMA and APEX (right)
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Presentation Notes
Background image: ALMA & APEX's Crucial Contribution to the EHT https://www.eso.org/public/images/eso1907t/ 
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Planet formation

ALMA image of the
protoplanetary disc around
the star HL Tauri
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Presenter Notes
Presentation Notes
Background image: protoplanetary disc around HL Tauri https://www.eso.org/public/news/eso1436/ 
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Presentation Notes
Background image: Artist impression https://www.eso.org/public/news/eso1718/ 
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“With the ELT we’re going to
see things that were impossible
to see before. We're going to see
things and we’re going to be
surprised!”

Didier Queloz,
Professor at the Universitie

ETH Zurich, and Ger

oel Prize Lau
ambridge, U
3, Switzerland




The ELT

will be the largest opticall/infrared telescope
in the world
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Cerro Arméz_o:e—;‘ ~=’~_—i’w ﬁw‘:'w:'- 4 e : ; = The ELT

= is being built on Cerro Armazones in the
Chilean Atacama Desert, at 3046 metres
altitude and just 23 kilometres from the site of
ESO’s Very Large Telescope (VLT) at Paranal.

A
Very Large Telescope
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The ELT

it will have a 39-metre segmented primary
mirror with adaptive optics.

irror design:— "
1. Main mirror 39 metres diameter
2. Secondary mirror: largest secondary
(and largest convex) mirror ever produced
. |ertiary mirror.
A AN L
NaPIa UP=tit Tirth mirror
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How extremely large is the ELT?
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How extremely large is the ELT?

4 x 8.2 metres 24.5 metres 30 metres 39 metres
ESO’s Very Large Giant Magellan Thirty Meter ESO’s Extremely Large
Telescope Telescope Telescope Telescope
Cerro Paranal, Chile Las Campanas Mauna Kea, Hawaii Cerro Armazones, Chile
Observatory, Chile (Planned) (Under construction)
100 m (Under construction)
80 m
60 m
40 m

‘y

T

ESO’s Very Large Giant Magellan Thirty Meter ESO’s Extremely Large
Telescope Telescope Telescope Telescope

ESO PUBLIC
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Science with the,

).

The ELT will tackle the blggest

scientific challenges of our

time, and will aim for a number of
“notable firsts, including tracking
~ down Earth-like planets around

other stars in the habltable zones

| where life could exist.
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Presenter Notes
Presentation Notes
Background image: Artist impression The planetary system in Gliese 581 https://www.eso.org/public/news/eso0722/ 
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Presenter Notes
Presentation Notes
Background image: Dark matter map of KiDS survey https://www.eso.org/public/news/eso1642/
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Other key science
areas include the
study of stars in our
galaxy and beyond,
black holes, the
evolution of distant
galaxies, up to the
very first galaxies in the
earliest epoch of the
Universe

Big Bang
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R\
'And discoveries that nobody has
ever even thought about
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Presenter Notes
Presentation Notes
Background image: Artist impression of the night side of WASP-76 b https://www.eso.org/public/news/eso2005/


“I'm hopmg that wzth ESO s ELT we wzll be ableto

= —

e in the Universe is in concrete
ferms — maybe f.//_(/_///f/ the answer to //'/!(’_f/!/’/' e re alone in

Amina Helmi, ESO Council Member,
Professor at Kapteyn Astronomical Institute, the Netherlands
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Credit: ESO/NASA, ESA and the Hubble Heritage Team (STScl/AURA)/F. Vogt et al.. Acknowledgments: Mahdi Zamani

--4z

‘. &
-
L 2 g
-
w .
™ -
- -
e
. |
- -

Thé CTA_i'éfa'

-
a¥-
»-
L |
L] - ;
L]
-
-
L]

I J;ﬂ.f'

‘e .
s W
. -

2 .
- -
-
-
-
‘a
-
-
-
-
-
L]
‘w
-
L]
L]

ESO PUBLIC


Presenter Notes
Presentation Notes
Background image:  supernova remnant 1E 0102.2-7219 https://www.eso.org/public/news/eso1810/


It will detect gamma rays that
reach the earth’s atmosphere
and interact with it

P -

Credit: CTAO
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"
ESO Science Archive Facility —
open data for open sgignce

L2
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ESO Science Archive Facility

Astronomy is an example of open/shared data. | sazcey

134356.550-48 1055.20 FoV: 180°

* Open data from all ESO telescopes

* The SAF contains raw, processed, and
advanced data products for scientists
worldwide to use

* More than 3.5 million processed data sets

archive.eso.org
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~ "ESO telescopes help uncover the largest group of rogue planets yet.
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Background image: Artist impression 
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Credit: ESO & ALMA (ESO/NAOJ/NRAO)

ago, Ch

-

|

[
-

Y

- ~
[T







"Residencia houses a
j0-m2indoor garden and
#m-wide dome for natural
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