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m Mission

» Develop and operate world-class observing facilities
for astronomical research

» QOrganize collaborations in astronomy
m [ntergovernmental treaty-level organization
» Founded in 1962 by 5 countries (50 years in 2012!)
» Today 14 member states, Brazil will become 15"
m Observatories in Chile
» La Silla Paranal: VLT, VLTI, 3.6m, NTT, VISTA, VST
» Chajnantor: APEX and ALMA partnerships

® HQ in Garching and Office in Santiago
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ESQO’s sites

%

Earth at Night Astronomy Picture of the Day
More information available at: 2000 November 27
http://antwrp.gsfc.nasa.gov/apod/ap001127.htm] http:/fantwrp.gsfc.nasa.gov/apod/astropix.html
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Two of the most productive 4-m class telescopes

In the world
« ESO 3.6-m telescope, since 1976
 New Technology Telescope NTT (3.58 m), since 1989

W, 300 refereed publications per year!



The VLT is the world’s most productive grodnd-based
facility producing more than one scientific paper per
day!
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Current VLT Instruments
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VLT Instruments 2012
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VLTI - Very Large Telescope Interferometry

VLTI acts like a virtual 100-meter tele




VLTI Instruments
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La Silla Paranal

m La Silla
« Medium-sized telescopes (3.6m, 3.5m NTT, 2.2m)
« Small telescopes closed/funded externally

 Continue operations with Ion-term programmes
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La Silla: 5 Operational Instruments

EFOSC2

3
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JES+ VISTA: Visible and Infrared Survey
Telescope for Astronomy

4. 1 -m survey telescope b
In operation since Aprll 2010 Gl )
In operations for one year i @ y

Multi-year programme of Iarge publlc surveys: "
VHS, VVV, VIDEO, VIKING, VMC, UltraVISTA ~ « = .

limited access to regular proglra‘mm_es_(._l 1.0%)_ ¢



VISTA Public Surveys

Six public surveys ongoing

_ VIKING

VIKING
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' VST: VLT Suri/ey Telescope
.

2.6-m opticaktelescope with 32 CCDs

' Science Verification ongoing - ‘

Start of operatlons in October 201 1

focus on three public surveys (KIDS ATLAS
'VPHAS+) |

VST



VST Public Surveys

Three public surveys
and several GTO surveys
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APEX in of
Chajnantor




1] fltl l l_‘ :l nature
Intense star formation within resolved compact
regions inagalaxyatz= 2.3

A. M. Swinbank’, . Smail’, 5. Longmore®, A, |. Harris®, A. J. Baker®, C. De Breuck®, . Richard’, A. C. Edge’,

R. . Ivison®™, R. Blundell’, K. E. K. Coppin', P. Cax®, , R Neri®,

B. Siana™®, G. Siringo®, D. P. Stark'), D. Wilner® & 1. D. Younge

Masivegalaxiesin theearly Universe have heen shown to be forming
stars al surprisingly high rates™. Prominent examples are dust
obscured galaxies which are luminous when observed at sab
ilinetre weuvelerngths wad which sy be forting st ot & st
of 1,000 solar masses [ Mc) per year®”. These intense bursts of star
Bt e el #0 be: difwess by sergers between guarcich
galaries® ¥, Probing the properties of in Gvidual star formingregons
within these galintes, howeves, & beyond the sputial sesolitboon and
sensitivity of even the Lagest telescopes at present. Here we report
observations of the sub-milimetre galagy SMMI2135—0102 at rel
shift 2= 23259, which has been gravitationally magnified by a factor
of 32by amassive foregroundgabixy custerlens. This magnification,
when combined with high rslution sub-milimetre imag
resalves the star- fxrming regionsat  linear scale of
We find that the luminosity densities of these star forming regions
ase ooapusable t the deie ooves of gt swleciler doids in the
Local Universe, but they are about a hundred times krger and 107
times more luminous. Abbough vigarously starforming, the under-
Iying physics of the star formation pro 2 appears to be
similar to that seen in local galaxies, athough the energetics are
unlike amything found in the present- day Universe.

ul
APEX/SABC
he
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ESO — Reaching Mew Haights in Astronomy
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ESO for the Public
About ESO

Telescopes and Instrumentation
Science with ESO Telescopes
Evenis, Exhibitions & Campaigns

|||iiii||
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Relations with Industry

Working at ESO
ESO in your Language
Science Users

ESO is the foremast
intergovernmental asironomy
arganisation in Europe and the
world's most productive
astronomical cbservatory. It
operates three sites in Chile — La
Silla, Paranal and Chajnantor —
on behalf of its fifteen member
states. It builds AL0A together
with international partners, and
designs the Furopean Extremely

ESO, the European Southern Observatory, builds and operates a suite of the world's
most advanced ground-based astronomical telescopes.

Latest Press Releases

=0\

Tha Orion Nebula: Still
Full of Surprises

Reflected Glory

The Orion Nebula: Still Full of £ g -‘.g& of the Orion Nebula was captured using the Wide Field Imager on
the MPG/ESO 2.2 metrigd
astronomers a ¢
used for this imag

competition. Igor’s

~ferrni:g vegion to help advance our understanding of stellar birth and evelution. The data
D zkalin {Russia), who participated in ESO's Hidden Treasures 2010 astrophotography
of the Orion Nebula was the seventh highest ranked entry in the competition, although another of Igor's

View All | Eﬂ RSS | Subscribe to esonews malling list

Announcements

08 Feb 2011 — Hold the Universe in

View All | EB RSS | Subscribe 10 esonews mailing list

Find us on a - T PORTAL':
Facehook  twitkar Youlll} wvimeo [% HLITH uuwsm"@.

18 Feb 2011

Picture of the Week
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NatuUreNnews

Published online & February 2009 | Nature | doi:10.1038/news.2009.81

The world's top ten telescopes revealed

The best observatories ranked h'.lf their scientific impact.
Eric Hand

It doesn't take a big mirror
to have a big impact. The
Sloan Digital Sky Survey, a
project conducted with a
modest 2.5-metre-wide
telescope in New Mexico,
performed the most highly
cited science in 2006,
according to a new analysis
of the top ten 'high impact’
astronomical

SD55 image of Messier 51, the Whirlpool
Galaxy.

observatories?.

Sloan Digital Sky Survey
"It measures how hot the

science of the telescope is,"

says Juan Madrid of McMaster University in Hamilton, Canada, of the
top-ten table he has released for most years since 1998. "In a way it
measures how good the time-allocation committee is and how good
the telescope is. I will also say it measures how good the scientists
are."

Also in the top five is another modest telescope — Swift, a satellite
that looks for y-ray bursts — followed by three technological giants of
the astronomy world: the Hubble Space Telescope, the four B-metre

HIGH-IMPACT OBSERVATORIES

Rank  Facility Citations Participation
1 SDSS 1892 14.3%
2 Swift 1523 11.5%
3 HS'T 1078 8.2%

4 ESO 813 6.1% |
5 Keck 572 4.3%

6 CFHT 521 3.9%

7 Spitzer 169 3.5%

8 Chandra 381 2.9%

9 Boomerang 376 2.8%
10 HESS 207 2.2%
Key SDSS - Sloan Digital Sky Survey

HST - Hubble Space Telescope

ESO - European Southern Observatory
CFHT - Canada France Hawaii Telescope
HESS - High Energy Stereoscopic System

Madrid, J. P. & Macchetto, D.
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ESO publication statistics

ESO publication statistics
800
13 Nature papers in 2010 o N -
2 Science papers in 2010 = -
600 ® ®
@
400
) III IIIIIIII
0
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B VLT B LasSila | APEX" ©O ESO total*
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| 'ALI\/IA Currently under Cohf{étf UCt'O” _"“ .
- Partnershlp between ESO NRAO NAOJ - .
- w ‘*]E(@S+ | U o

ST e e R ational Astronomica
N R <+ NRAO servatory of Japan
|'.' '.-'._-_-.I.-. 1 _:- e J ; '.'

'--'__-_Early smence |n 2011
Futl operatlons |n 2013

ALI\/IA WI|| operate at wavetengths of O 3 to 9 6 mm .
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ALMA

(12 days of integration)
= Yo

B Science requirements -
» Detect CO and [ClI] in Milky Way '_ |
galaxy at z=3in <24 hr

» Dust emission, gas kinematics in
proto-planetary disks

e Resolution to match Hubble,
JWST and 8-10m with AO

« Complement to Herschel

z<1.5 z>15

- Specifications
¢ 66 antennas (54x12m, 12x7/m)
* 14 km max baseline (< 10mas)

« 30-1000 GHz (10-0.3mm), up to
10 receiver bands
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Atmosphere above Chajnantor

Atmospheric transmission at Chajnantor, pwv = 0.5 mm
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Reconfigurable baselines ranging from 15 m to 18 km
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L ALMA Early Science
+

Call for Early Science in March

16 dishes, at least 4 received bands, limited
time

Configurations up to perhaps 5QQ m

Routine science operations 75% of time with
«.éLO+ antennae extpeoted in 2012

_ En Constructlon/fuIL berations in 2018

~— =
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® ALMA now has more collecting area than any of
the future E-ELT
» 17 antennas working as array (7 August 2011)
» 130 baselines
» >900 proposals for Early Science (Cycle 0)
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English Espaiiol

.\b_*_, Atacama Large Millimeter/submillimeter Array

S In search of our Cosmic Origins

ALMA search... .

Home » Announcements [ Events »

Home Contact Site map

ALMA for the Public

Live from the ALMA Site
About ALMA
Visuals

Science with ALMA

Technology
Press Room
Announcements / Events 5 e OF Sunpwry A
Outreach
Contracts 8 Procurement The } Test Images
reations (Cycle 0} on a best effort basis late in -

Working at ALMA 2%a ¢all for proposals will be issued at the end of the first

feiier of 2011, The purpose of Early Science will be to deliver

scientifically useful resuits to the astronomy community and to
facilitate the ongoing characterization of ALMA systems and
instrumentation as the capability of the array continues to grow.
Early Science will not be allowed to delay unduly the construction
of the full 66-antenna array, but nonetheless provides an
important opportunity for first science from this cutting edge
facility. Early Science will continue through Cycle 1 and until
construction of the ALMA array is complete.

The first release of ALMA test data to the astronomy community
will be through the Science Verification program. Science
Verification will involve observations of objects designed to test
ALMA systems and confirm their performance. The first data from

i L i
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E-ELT: The World’'s Biggest Eye on the Sky
+E§+
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Five-mirror design

1 The 42-metre primary mirror
collects light from the night
sky and reflects it to a smaller
mirror located above it.

2 The 6-metre secondary mir-
ror reflects light back down
to a still smaller mirror nestled
in the primary mirror.

3 The third mirror relays light to
an adaptive flat mirror directly
above,

4 The adaptive mirror adjusts
its shape a thousand times
a second to correct for distor-
tions caused by atmospheric
turbulence.

5 A fifth mirror, mounted on a
fast-moving stage, stabilises
the image and sends the light
to cameras and other instru-
ments on the stationary plat-
form.

The 5500-ton tele-
scope system

can turn through
360 degrees.

Lasers

Starlight

Altitude cradles for
inclining the tele-

scope.

Stationary instru-
ment platforms sit
either side of the
rotatable telescope.



E-ELT’s Vision
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Extremely Exciting Science

Exoplanets
detection and characterisation down
to Earth masses

Fundamental physics
expansion history of the universe,
physics laws variations with time

Black holes
physics at the edge of black holes,
evolution of black holes with time

Structure formation
watching the first galaxies form,
resolving distant galaxies into stars
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Synergies with the VLT, JWST
and ALMA

The Unknown
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0 ESO Fellowship programme

B Open to all nationalities, but preference to ESO
member countries

m 3 years in Garching or 4 in Chile

®m Chile Fellows do research plus observatory work
B Garching Fellows do research plus support work
B Deadline for applications is 15 October
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ERO WORRSHDS

Coma et al.

Fornax, Virgo,

Stellar systems
In high density
environments

ESO Garching, Germany
27 June-01 July 2011

hitpcfwww. eso org/sclimeetings/2011/

ine evoiution or compact

pinaries
1 del Mar - Valparaiso, Chile
| March 2011

Invited spea

Bruce Elmegreen

bt

T itferent claszes of comg

kers include:

Jay Anderson
« Patrick Cote
Pierre-Alain Duc ™

"+ Marla Geha
Gefald Gilmore Graveyard
Andres lordin moact ol &

Andreds Kuepper

Pavel Kroupa
Soren Larsen
Tom Richtler

" Riccardo Scarpa

Mafthew Walker
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Dynarnlcsof Low-Mass Stellar Systems g st o T

: _.-‘ From Star ('_;lu_ster_s to Dwarf Ga

ESO.workshop, Santiagt_),'A'pril 48,201

http//www.eso.or g.-’;ci.:'méming_s /dynaiijcs201:1/ ndeixhin

An ESO workshop on
Multiwavelength Views of the ISM in High-Redshift Galaxies

T- 1
éﬁ%jgoa%hzilg gasZEﬁ 1 @eso.u s
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> 2hris Carilli

soL: - Carlos D Brewck (co-Chair)

Iidlr}e! Baumgardt . ’ |.eopaldo nfanta

Giovanni Carraro . . 4 ! Rob hison

Michail Fellhauer B 19 b - Roberto Maioling

Mark Gieles (co-chair) _ ‘% o T - p N Ak . LOC: Akson Peck

George Hau T X | Carios Da Brauck Daminik Rischers

Michael Hilker L > Diago Garcia-Appadoo Linda Taceoni

Helmut Jerjen | Sl o
Steffen Mieske (co-chair) 3 g

Yazan Momany

Ivo Saviane: ~ ” S
Michael West :
Mark Wilkinson

Maria Eugenla Gomez

Jaff Wagg (Chair}
Faulina Jiron

ornax _virga2011 html

y Fabian Walber
Sergio Martin L Tommy Wikiind
Alison Peck Win Yun
| Jel Wagg
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ESO’s goals for the next five years

m Best science from La Silla Paranal Observatory
« Second generation instruments (VLT/VLTI)
« Key surveys with VST and VISTA
* Long-term programs for unique science on La Silla
* Prepare for ALMA science with APEX

® Deliver ALMA on time and budget

m Design world-leading E-ELT, and secure funding
for construction and operations
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