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European Southern Observatory 
! ESO (the European Southern Observatory) is the 

intergovernmental European Organisation for 
Astronomical Research in the Southern 
Hemisphere.

! On behalf of its fourteen member states ESO  
operates a suite of the world’s most advanced 
ground-based astronomical telescopes located at 
the La Silla Paranal Observatory in the 
Atacama desert in Chile. 

! The ESO Headquarters are situated in Garching 
near Munich, Germany.

2 



European Southern Observatory A.Kaufer, JENAM 2010, SPS1  
Lisbon, September 7, 2010 

Cloud 
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ESO Sites in Chile 
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La Silla Paranal Observatory 
! The La Silla Paranal Observatory is from the 

organizational and managerial point of view one 
Observatory with three sites:
!  La Silla Observatory (3.6, NTT, 2.2, National)
!  Paranal Observatory (VLT, VLTI, VST, VISTA)
!  Atacama Pathfinder Experiment (APEX) telescope

! The E-ELT will become part of the La Silla 
Paranal Observatory through the extension of the 
Paranal site to include Cerro Armazones.
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La Silla Observatory 
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GROND 

La Silla: 6 Operational Instruments 

HARPS SOFI 

FEROS  EFOSC2 

3.6m NTT 2.2m 

WFI

 

VISITOR  
Instruments 
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La Silla Observatory 
! Currently Operated by ESO in La Silla: 

! NTT: EFOSC2, SOFI, Visitor Instruments 
! 3.6m: HARPS, Visitor Instruments 
! 2.2m (under agreement with MPIA Heidelberg):  
 WFI, FEROS, GROND (support) 
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La Silla Observatory  
! Currently Supported Member State Telescopes: 

! Schmidt (Quest Camera) 
! Danish 1.54m (Copenhagen University) 
! TAROT (France) 
! REM (Italy) 
! SWISS 1.2m Euler (Geneva Observatory) 
! TRAPPIST (Belgium – Swiss) 
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HARPS @ 3.6m : the planet hunter 
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HARPS @ 3.6m : the planet hunter 
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20 years Cerro Paranal 
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Cerro Paranal today 
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Very Large Telescope Paranal 
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Very Large Telescope Paranal 
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Very Large Telescope Paranal 

ISAAC FORS CRIRES 

UVES 

FLAMES VIMOS VISIR 

SINFONI 

NACO HAWKI MIDI 

AMBER 

XSHOOTER 

13  instruments in operations 
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Operational VLT(I) Instruments 2008 
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Operational VLT(I) Instruments 2010 
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Instruments with AO 
!  5 instruments are supported by adaptive optics 

to work (close to) the diffraction limit: 
! NACO (optional w/ LGS) 
! SINFONI (optional w/ LGS) 
! CRIRES 
! MIDI 
! AMBER 
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Operational VLT(I) Instruments 2008 
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Operational VLT(I) Instruments 2010 
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Very Large Telescope Paranal 
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ISAAC FORS CRIRES 

UVES 

FLAMES VIMOS VISIR 

SINFONI 

NACO HAWKI MIDI 

AMBER 

XSHOOTER 

VIRCAM 

Since December 2009: VISTA/VIRCAM 

13  instruments in operations 

Very Large Telescope Paranal 
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Survey Telescopes-  VST/VISTA 

VISTA 4m IR surveys – 
since end of 2009 

VST  2.4m optical surveys in 2011 
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Imaging – VST/VISTA 

OmegaCam 
32 2kx4k CCDs 
u',g',r',i',z', 
Hα,B,V 

VIRCAM 
16 2kx2k IR detectors 
Z,Y,J,H,K 
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Survey Operations 
! ESO Public Surveys (VISTA & VST) 

26 



European Southern Observatory A.Kaufer, JENAM 2010, SPS1  
Lisbon, September 7, 2010 

VLTI Infrastructure 
! 4 relocatable 1.8-m Ats 
! 4 8.2-m UTs with MACAO Coude AO systems   
! 6 Delay Lines 
! 1 Fringe Tracker (FINITO, max 3 beams)  
!  2 Science Instruments  

! MIDI, N 2-beam combiner 
! AMBER, JHK 3-beam combiner 

! PRIMA Astrometric Facility ongoing AIV+Comm 
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VLTI Infrastructure 
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VLTI Infrastructure 

29 



European Southern Observatory A.Kaufer, JENAM 2010, SPS1  
Lisbon, September 7, 2010 

AMBER (JHK) is in Science Operations with FINITO 
with 3 UTs or 3 ATs using Manhattan2 and VTK 
vibration compensation systems.  

VLTI Infrastructure 
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AMBER (JHK) is in Science Operations with FINITO 
with 3 UTs or 3 ATs using Manhattan2 and VTK 
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VLTI Infrastructure 
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n   MIDI 
!  MIDI is the mid-infrared 

(N-band = 8 to 13 µm) 
instrument of the VLT 
interferometer.  

!  It combines two beams (either from the 8.2-m 
Unit Telescopes or from the 1.8-m Auxiliary 
Telescopes) to provide visibility moduli in the (u,v) 
plane.  

!  MIDI features spectroscopic optics to provide 
visibilities at different wavelengths within the N-
band. 

VLTI Infrastructure 
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n   AMBER 
!  AMBER, the near-

infrared/red focal 
instrument of the 
VLTI, operates in 
the bands J, H, 
and, K (1.0 to 2.4 
µm) 

!  The instrument has been designed to be used 
with two or three beams, allowing to measure the 
closure phase.  

!  AMBER is able to resolve features between 2mas 
(milli-arcsecond) and 50mas with the UTs, and 
between 2mas and 140mas with the ATs. 

VLTI Infrastructure 
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VLTI: the Sharpest Views 
VLTI allows for the first time to ‘image’ stars 

Comparison between 
the VLTI image of the 
Mira-like star T Leporis 
and the size of the orbit 
of the Earth around the 
Sun. 

The VLTI observations 
reveal the presence of 
a spherical molecular 
shell surrounding the 
star, which is about 100 
times as large as the 
Sun.  
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The VLT/I Future  (~2015)  
! VLTI PRIMA 
! Survey Telescopes: 

! VISTA (operating since end of 2009) 
! VST (operation expected in 2011) 

!  2nd Generation VLT Instruments: 
! X-Shooter (operating since 2009) 
! KMOS 
! MUSE 
! SPHERE 
! ESPRESSO 

!  2nd Generation VLTI instruments 
! MATISSE 
! GRAVITY 
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10+ years of VLT Operation 
!  1997: Service Mode at the New Technology Telescope (La Silla) 
!  1998: VLT UT1 first light 
!  1999: Start of VLT operations: UT1 with ISAAC+FORS1  
!  2000: UT2 operations; UVES+FORS2 
!  2001: UT3 + UT4 
!  2002: NACO 
!  2003: VLTI with siderostats; VIMOS+FLAMES 
!  2004: Rapid Response Mode at the VLT; MIDI 
!  2005: VLTI with Auxiliary Telescopes; SINFONI + VISIR 
!  2006: AMBER 
!  2007: CRIRES 
!  2009: VLT 2nd generation, X-SHOOTER 
!  2010: Survey Telescope Operations: VISTA 
!  2011: VST, PRIMA  
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10+ years of VLT Operations 
! After 10 years: 

! 4 VLT Unit Telescopes  
! 4 Auxiliary Telescopes and VLTI facility 
! 13 science instruments, including 2 VLTI instruments 
! ~1000 proposals per semester (6 months) 
! Service Mode / Visitor Mode pressure ratio ~3:1  
! Operations in Service Mode ~60% of the time 
! ~500 VLT/VLTI runs supported per semester 
! ~3500 Observing Blocks successfully executed per 

semester, ~2000 hours of execution time (not 
including calibrations) 

! Archive holds ~200TB of raw data (~14 million frames) 
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ESO Observing Proposals 
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VLT Science Operations Model  

PR June 1999 
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Integrated Schedule 
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ESO Science Archive 
! Raw Data Volume (size/files) ingested in 2009 
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Publication Statistics 
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3162 publications based on VLT from 1999-2009 

2 refereed scientific papers are published 
every day that are based on data produced 
at the La Silla Paranal Observatory. 
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Operations Statistics 
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! Period 84 Operations Statistics in numbers 
! 685 nights of UT observations 

•  4.9% weather losses 
•  3.0% technical downtime at Uts 
•  1 week for UT2  M1/M3 coatings 

! 99 nights with VLTI on UTs and Ats 
•  6.6% technical down with VLTI 
•  28 nights commissioning of PRIMA with ATs  

! 517 nights of La Silla operations 
•  2.1% technical downtime (mostly due to faulty LCU in 3.6m) 
•  5.1% weather downtime 

! 85 day+nights of APEX operations (no ops Jan-Mar) 
•  2.8% technical downtime 
•  3.7% weather downtime 
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Operations Statistics 
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Paranal Maintenance 
! Objectives: 

! Operation of the Paranal Warehouse 
•  Reception of goods (observatory-wide) 
•  Stocking of consumables 
•  Transport dispatch 

! Inspection of the UTs (Enclosure, M1 cell, hydraulic 
bearing system) 

! General preventive maintenance of installations 
! Execution of delegated tasks from Engineering 

•  Delay line adjustments on VLTI 
•  Liquid Nitrogen distribution 
•  VIMOS/FORS2 mask manufacturing 

! Participate with Engineering in corrective maintenance 
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Paranal Maintenance 
! VLT maintenance scheme 

! First adaptation of industrial maintenance processes to 
an astronomical observatory 

! Methodology: 
! CMMS based 
! Focus on preventive maintenance 
! Work-order system 
! Data gathering via inspections, monitoring and logging 
! Application of reliability analysis 
! Continuous training and learning 
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Paranal Maintenance 
! Metrics: 

! Key Performance Indicators (KPI) 
! Vibration analysis 
! Hydraulic and lubrication oil analysis 
! Cooling liquid sample analysis 
! Thermal imaging 
! … 

! Reliability Centred Maintenance (RCM) 
! Under development 

! Root Cause Analysis 
! Preventive Maintenance Optimisation 
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Prioritized Tasks 

Inspections 
Preventive Maint. 

Report Analysis  

PMO 

RCA 

CBM  
Oil Analysis 
Vibrations 
Thermograph 
Corrective Maint. 
Emergencies 

•  Failure Modes 
•  Potential Failure Data 
•  Prioritized tasks from PdM 
•  PMO proposals 
•  Training Requirement 
•  Change request proposal 
•  Remedy Reports  

Technicians  Involvement 
Committees for Improvement 

• Reliability Reports 
• Induction/Training 
• Supports 

•  Feedback from reports 
•  Participation in Reliability projects  
•  Participation in Analysis 
•  Transfer of new tasks 

Interfaces with: 
Science Ops 
Engineering G 
VLTI System Eng 

Feedback to 
Committees 

• New Customizations (CMMS) 
• Improved Job Plans 

Change Request QA Management 
Feedback for  
Spares control   

•  Equipment data 
•  Product Tree 
•  Maint. Plans 
•  Frequency 
•  Tech procedures 
•  Safety  
•  Spare parts 

Maint. Operations 

CMMS 

ESO Maintenance and Contractors 

Reports 
KPI 

Planning 

Warehouse 

MD ADM 

Logistics 

Reliability  

C&P 

Stock reposition 

MD ADM 

Good Practices Next 

   Paranal Maintenance Strategy 
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Atacama Pathfinder Experiment  
! Atacama Pathfinder Experiment (APEX) 

! A 12-m radio telescope for the observation of sub-mm 
wavelengths to observe the cold Universe. 

! Located at 5100 m on Llanos de Chajnantor. 
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! Operated from the 
base station in 
Sequitor in San 
Pedro de Atacama.  

! The project is a 
joint venture 
between MPIfR 
(50%), ESO (27%), 
and Onsala (23%). 
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APEX Operations – High Site  
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APEX Operations – Basecamp  
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APEX: 3 Facility Instruments 
! SHeFI (Swedish Heterodyne Facility Instrument)  

•  Band 1: 211-270GHz SSB, Trec ~ 80K 
•  Band 2: 275-370GHz SSB, Trec ~ 135K 
•  Band 3: 375-500GHz SSB, Trec ~ 180K 
•  Band T2: 1250-1385GHz DSB, Trec ~ 1200K 

!  LABOCA (Large Apex BOlometer CAmera)  
•  295 semiconducting pixels, liquid Helium cooled 
•  870 microns atmospheric window 
•  FOV 11 x 11 arcmin2  
•  18.6” pixel size on sky (FWHM) 

! SABOCA (Shortwave Apex BOlometer Camera) 
•  37 superconducting pixels, liquid Helium cooled 
•  350 microns atmospheric window 
•  FOV ~1 x 1 arcmin2  
•  7.5” pixel size on sky (FWHM) 
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!  SABOCA 

APEX Instrumentation 
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!  LABOCA: Star forming region NGC6334 at 870 micron 

APEX Instrumentation 
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!  SABOCA: Star forming region NGC6334 at 350 micron 

APEX Instrumentation 
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APEX at Chajnantor 
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ALMA at Chajnantor 
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E-ELT at Armazones 
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Armazones 

Paranal 
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ESO 1968 – 2018: 
   50 years operating leading Observatories 
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