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Figure 7.2: Visual estimation of the Euclid SGS data flow, given by the amount of data that, provided by a data 
processing function, are ingested by another data processing function for further analysis. The arrows representing the 
data flow are not to scale. 

Analysis of simulation results shows that data access both by network and from disk is the main difficulty 
due to the large data volume. The SGS data processing architecture and organisation are set on solutions to: 

 decrease as much as possible data access; 
 decrease as much as possible data exchange;  
 keep a very thin infrastructure between software modules and data access to avoid overheads while 

accessing data inside each SDC infrastructure;  
 allow the inclusion of new national SDCs, as needed;  
 simplify as much as possible the system design. 

These considerations lead to the reference architecture as depicted in Figure 7.3. The proposed logical 
architecture relies on: 

 a concept of software layers inside the SGS: metadata access layer (query/retrieve), data product access 
layer (open, read/write, get info, ...), data processing layer;  

 a concept of distributed data products storage (bulk data products are stored at least twice among SDCs 
and metadata are indexed inside EMA) avoiding the unnecessary movement of huge amounts of data 
between SDCs and EMA/SDC; 

 a single EMA metadata repository which inventories and indexes all metadata (and corresponding data 
locations).  
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Figure 7.3: Logical reference architecture 

The decisions on the mapping of pipeline modules onto SDCs, i.e. the deployment of functions on SDC 
infrastructures, are based upon: 

 technical scientific requirements (input data necessary for pipeline processing); 
 constraints set forth by each country, e.g. available expertise at specific geographic sites; 
 architecture concepts derived from an architecture study conducted within the EMC SGS System Team: 

redundancy of huge data storage, redundancy of pipeline hosting infrastructure, distributed huge data 
storage among SDCs, single EMA repository of metadata and inventory of data products location. 

7.4.3  Data processing responsibilities and expertise 
Figure 7.4 shows the geographical distribution of data processing responsibilities within the EMC. Inclusion 
of new national SDCs is possible, whenever needed.  

Relying on long-standing and in-depth experience gained from large ground based and space based all-sky 
surveys, the EMC in collaboration with ESA can present a feasible framework for the end-to-end handling 
and processing of the Euclid data.  

The dataflow rate of Euclid is high, but similar to a number of currently operating and future large imaging 
surveys on the ground (e.g., ESO-VISTA, ESO-VST-OmegaCAM, CFHT-MegaCAM), which provide  
extensive data handling experience at various European institutes participating in the consortium. The data 
centric design of the data processing builds both on this ground-based astronomy expertise and on the 
expertise from the Gaia, Herschel and Planck missions, and elaborates on the following more Euclid-specific 
issues:  
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 Optimal hierarchical data handling infrastructure from the SOC to the science communities, involving 
quality control at each stage, and capitalizing as much as possible on the experience of the European 
scientific community in the development of data processing systems for ESA missions (e.g. XMM-
Newton, INTEGRAL, Herschel, Planck, and Gaia). 

 

Figure 7.4: The overall set of tasks for the EMC SGS and the national data processing responsibilities 

 Publication of all relevant Euclid data items into the ELA ready for additional studies. The ELA includes 
processed spectra and images, source catalogs, etc. provided in a format compatible with all of the 
international wide-spread standards (e.g. currently, FITS and the Virtual Observatory) and accessible 
through public e-infrastructures and web services.  

 Optimal involvement of the EMC in the quality controls and calibration via the SDCs in charge of 
instrumental operations, together with additional SDCs connected in a distributed European-wide 
network. This approach is made possible by exploiting the extensive experience in European 
collaboration networks such as Euro-VO, and also the expertise on operating large surveys and 
particularly lensing surveys. 

 Provision of the infrastructure for the EMC and partners to exchange and share data, also facilitating 
redundant processing as a verification of the key science results.  

 Provision of a long-term (at least 10 years) and cost efficient solution for the data processing, storage, 
archiving and dissemination, jointly designed and implemented in close collaboration between the EMC 
and ESA. 
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8 Management 

8.1 Introduction 
In this section the roles and responsibilities of ESA, the industrial organisation, the Euclid Mission Con-
sortium (EMC), and the scientific community at large are described. The overarching responsibility for all 
aspects of the Euclid mission rests with ESA’s Directorate of Science and Robotic Exploration and its 
director. 

The EMC is funded by the Member States and has been selected via an announcement of opportunity. The 
EMC provides the two instruments VIS and NISP, elements to the Euclid science ground segment, the 
science data products to the mission archive and members of the Euclid Science Team. 

8.2 Industrial organisation 
After a possible down-selection of Euclid in October 2011 and related endorsement in February 2012, ESA 
will release the Invitation to Tender (ITT) for the Implementation Phase (B2/C/D/E1) early 2012. The scope 
of this contract is to implement all industrial activities leading to a launch and commissioning of Euclid in 
the requested timeframe. The successful bidder will be appointed as Prime Contractor in charge, amongst 
other, of system engineering and management of the sub-contractors.  

In the Implementation Phase and following the selection of the prime contractor, each subsystem is nominal-
ly procured through open competition in accordance with ESA best practice rules. The subsystem contractors 
are in charge of the procurement activities at lower levels. The industrial team of the prime contractor and 
the selected contractors for the first subsystem layers constitute the project industrial Core Team. The imple-
mentation phase schedule requires having the Core Team in place within six months after the selection of the 
prime contractor. 

8.3 Payload Procurement 
The Euclid telescope opto-mechanical assembly which includes the 1.2 m primary mirror, secondary, tertiary 
and folding mirrors are provided by the Agency under industrial contract. ESA procures the near-infrared 
detectors with their proximity electronics for the NISP and the CCDs and their proximity electronics for the 
VIS. EMC provides the necessary support to ESA in the procurement of the detectors to ensure that the 
science requirements can be met. The detectors are delivered to the EMC who is responsible for the delivery 
of the NISP and VIS instruments to ESA (see Figure 8.1). 

 
Figure 8.1: Euclid hardware responsibilities. The green boxes indicate the elements to be delivered by industry to ESA. 
The red boxes are the elements to be delivered by the consortium to ESA. The data processing box is also explained in  
detail in Section 7. 

After Phase A/B1, the industrial prime contractor is responsible for the development, procurement, manu-
facturing, assembly, integration, test, verification and timely delivery of a fully integrated spacecraft capable 
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of accommodating the defined payload elements, fulfilling the mission requirements and achieving the 
mission objectives. In particular, the prime contractor is responsible for the provision of the telescope. The 
VIS instrument, the NISP instrument, and the satellite subsystems to be provided by the EMC are considered 
by the prime contractor as customer furnished equipment. While the procurement of the telescope and 
instruments are managed separately, they constitute a single high precision cosmology experiment dedicated 
to a well-focused objective. As a consequence, their technical design must be carried out and optimised in a 
coherent fashion. For this reason close cooperation between the EMC and ESA is required to finalise the 
design and development of the payload.  

8.4 Euclid Schedule 
As a Cosmic Vision M-class mission, the Euclid schedule after the end of Phase A (July 2011) is as follows: 

 October 2011: Down-selection for CV M1/M2 missions  
 December 2011: Completion of the Definition Phase (A/B1) 
 February 2012: Adoption for the Implementation Phase (B2/C/D/E1) 
 September 2012: Start of the Implementation Phase 
 End 2018: Launch (L) 
 L+~days: start Satellite Commissioning & Payload Performance Verification Phases 
 L+≤6 months: start Routine Phase 
 L+7 years: end of mission. 
 L+9 years: end of Active Archive Phase 

The implementation phase (B2/C/D/E1) system study is expected to start in 2012 with the objective of 
launch in 2018. It will include 6 major reviews: 

 System Requirements Review (SRR) 
 Preliminary Design Review (PDR) 
 Critical Design Review (CDR) 
 Qualification Review (QR) 
 Flight Acceptance Review (FAR) 
 In-orbit Commissioning Review (IOCR) 

The FAR is part of the satellite formal acceptance procedure. The IOCR is at system level, and marks the 
start of the routine science operations. 

8.5 Science Management 
After the spacecraft commissioning phase the ESA Science Operations Department (SOD) assumes 
responsibility of the Euclid Mission. ESA’s Space Operations Centre (ESOC) implements the Mission 
Operations Centre (MOC), operates the spacecraft, and delivers telemetry and attitude data to the Euclid 
Science Ground Segment via the ESA Science Operations Centre (SOC). ESA’s Space Astronomy Centre 
(ESAC) implements the SOC, which acts as the central node for the mission planning, performs an initial 
quality check and processing of the data and makes the telemetry available to the remainder of the SGS. The 
EMC manages the Science Data Centres (SDCs) responsible for the instrument specific data processing. The 
SDCs together with the SOC constitute the SGS. The SOC is also responsible for the development and 
operations of the Euclid Legacy Archive (ELA). The SOC populates and maintains the ELA and delivers the 
data products to the general scientific community. Details on the SGS management for both the EMC and 
SOC and the organisation of the uplink and downlink data processing are described in Section 7. 

The Euclid Science Team (EST) oversees the preparations and execution of scientific operations, and 
endorses distribution of the data products to the community via the ELA. The EST is formed after selection 
of the EMC and is composed of nine scientists representing the EMC, two Independent Legacy Scientists 
(ILSs), and the ESA Project Scientist (PS) as chair. The ILSs are selected from the scientific community at 
large via a separate Announcement of Opportunity. The EST gives advice on all aspects of Euclid which 
affect its scientific performance. EST members participate in major project reviews and perform specific 
tasks as needed to support the development and operations of the mission. 
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8.6 Instrument procurement and EMC organisation 

8.6.1  Hardware activities by the EMC 
The hardware activities under the responsibility of the Euclid Consortium are split into two main systems 
organised into two management structures, the visible imaging (VIS) instrument and the near infrared 
imaging and spectrograph (NISP) instrument (see Figure 8.2a and 8.2b). The Consortium is responsible for 
the design, implementation, integration and tests, and timely delivery of the two scientific instruments to 
ESA. The characterisation of the detectors and the assemblies of the detector systems are under the EMC 
responsibility. The EMC carries out the normal system/subsystem engineering and interface engineering 
tasks for the ESA provided subsystems. The consortium participates in all formal subsystem reviews and 
supports the related progress meetings. The Euclid Consortium Lead (ECL) ensures that the complete 
instrument programme is implemented and executed within programmatic constraints. 

  

Figure 8.2a: The VIS management structure and WBS. 

The VIS and NISP activitites are under the responsibility of their project offices led by the respective project 
managers (PM). The two project offices are responsible for the design, construction and the delivery of the 
two instruments to ESA. Due to the extremely challenging image quality requirements for weak lensing, the 
top level organisation of the VIS is consolidated by the VIS Instrument Lead. The VIS instrument lead is in 
charge of leading extensive and very detailed instrument performance simulations strongly coupled with the 
performance of the telescope, the VIS imaging calibration plan, and the survey implementation. This key 
position has to interface with the ECL, the VIS instrument scientist and with a specific VIS simulation lead. 
The interactions with ESA on payload requirements and interfaces or cross-cutting activities, and the 
coordination between VIS and NISP, are under the responsibility of the VIS and NISP project managers and 
the ECL System Engineer Support. The VIS and NISP instrument scientists are responsible for the perfor-
mance evaluations and the compliance of the technical solutions with the scientific requirements of each in-
strument. The main main tasks are organised slightly differently, as the VIS is a single visible imaging 
instrument while  NISP is more complex, comprising a NIR imaging-photometry and spectroscopy channel. 
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Figure 8.2b: The NISP management structure and WBS. 

 

Figure 8.3: Proposed instruments development schedule, assuming a launch date towards the end of the year 2018. 

8.6.2 Consortium organisation 
Before the adoption of the implementation phase, based on the science management principles, a Multi-
Lateral Agreement is established between ESA and the EMC funding agencies to formalise the commitments 
and deliverables of all parties. 

The EMC is led by the EC Consortium Board (ECB). The role of the ECB is to define the EC policy with 
respect to the EC management and the scientific objectives. It is composed of 1-2 representative members 
per contributing countries. The ECB members are the points of the contact with their respective national 
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agencies. The ECB provides reports as required to the Steering Committee composed of representatives of 
the supporting national agencies.  

The Euclid Consortium is composed of about 800 members, of which about 450 researchers, spread over 15 
countries, most of them being ESA member states, and 107 institutes. The membership to the Euclid Con-
sortium is under the responsibility of the ECB. The ECB examines and endorses all requests for registration 
on a case by case basis, based on the added value for the Consortium and the affiliation of applicants. Insti-
tutes being in ESA member countries, or contributing significantly to the mission are favoured. 

The organisation of the consortium is shown in Figure 8.4. The ECB steers the activities of the EC, and dele-
gates the management and the coordination of the consortium, and the final decisions on trade-offs to the 
Euclid Consortium Lead (ECL), who is also the chair of the ECB. The ECL is the single formal interface of 
the consortium with ESA.  

The ECL is assisted in his daily tasks by the ECL local office for administration, coordination and manage-
ment, and system engineering support. The ECL and its local office work in very strong interactions with the 
instrument leads and the project managers. 

The ECL is also assisted by an EMC Mission Survey Scientist. This scientist leads the EMC activities that 
needs a global views and understanding of the survey planned with Euclid, of the VIS and NISP science 
drivers, and of the performance of the telescope and the instruments. He is closely involved in the 
optimisation of the Euclid survey in order to maximise the scientific return of the mission. He also has a 
leading role in the end-to-end simulations. This pivot position aims at strengthening the day-to-day com-
munication between the science working groups and the instrument and ground segment scientists, as well as 
the coordination of transverse scientific activities (mission definition, mission performances, calibrations, 
end-to-end simulations). 

The consortium activities are organised in 5 groups: the Science Working Group (SWG), the VIS and NISP 
instrument groups, the SGS group, and the communication (COM) group. These activities are coordinated 
and monitored by the EC Coordination Group (ECCG). The ECCG advises the ECB on all consortium 
activities common and transverse to the instrument, ground segment, communication and science. It is led by 
the ECL who delegates the day-to-day activity to the ECL Support System Engineer. The ECCG is com-
posed of the ECL, the ECL Support System Engineer, the ECL Support Coordinator and Manager, the Euclid 
Mission Survey Scientist, the Instrument, VIS, NISP and SGS managers, the instrument leads, the VIS, NISP 
and SGS scientists, the communication lead, the coordinators of the science WGs, and other coordinators, as 
needed (e.g. Calibration, Simulation). 

The ECB delegates the day-to-day management and coordination of the instrument, ground segment, com-
munication, and science activities to the Instrument Lead, instrument Project Managers (PMs), Ground Seg-
ment Project Manager, Communication lead, and Science WG coordinators. In particular, the technical inter-
actions with ESA are delegated to the instrument Project Managers, the SGS manager, and the EST members 
from the EMC. These managers, leads, coordinators and scientists report to the ECB which is the ultimate 
authority for decisions regarding the EMC. 

The science activities of the consortium are performed by the Science Working Groups (SWG). The working 
groups are organised into Cosmology, Legacy and Simulation panels which are led by working group 
coordinators. The SWGs are involved in the development of the science case for the mission, the definition 
of requirements and their translation into mission, instrument and SGS requirements. The SWGs also 
monitor the science performance of the instrument and SGS and supports trade off decisions. Together with 
the ECB, the working groups are responsible of the EMC science publications activities during the mission 
development and after launch using the SGS data products. 

The scientific interface with ESA is done by the EST members nominated by the EMC and by the ECL who 
is invited ex-officio to all EST meetings. 
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Figure 8.4: the top level organisation of the Euclid Consortium. The Euclid Consortium Board (ECB) is made up of re-
presentative members of contributing countries and is led by the Euclid Consortium Lead (ECL). The ECB members are 
the points of the contact with their respective national agencies. 
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Acronyms 
 

AGB Asymptotic Giant Branch 
AGN Active Galactic Nucleus 
AIT Assembly, Integration and Testing 
ALMA Atacama Large Millimetre/Submillimetre Array 
AOCS Attitude and Orbit Control System 
APE Absolute Pointing Error 
ASIC Application Specific Integrated Circuit 
AVM Avionics Model 
aXe slitless spectroscopy data extraction software 
BAO Baryonic Acoustic Oscillations 
BASICC Baryonic Acoustic Oscillation Simulations at the 

Institute for Computational Cosmology 
BOSS Baryon Oscillation Spectroscopic Survey 
CCD Charge Coupled Device 
CDM 
CDR 
CDPU 

Cold Dark Matter 
Critical Design Review 
Control & Data Processing Unit 

CEA 
CERN 
CFHTLS 
CFRP 
CIB 
CL 

Commissariat a L'énergie Atomique 
European Organisation for Nuclear Research 
Canada France Hawaii Telescope Legacy Survey 
Carbon Fiber Reinforced Plastic 
Cosmic Infrared Background  
Corrector Lens 

CMB 
CoLA 
COM 

Cosmic Microwave Background 
Corrector Lens Assembly 
Communication 

COSMOS Cosmological Evolution Survey 
CPU 
CR 
CSS 
CTE 
CTE 

Central Processing Unit 
Cosmic Ray 
Cryogenic Support Structure 
Charge Transfer Efficiency 
Coefficient of Thermal Expansion 

CTI 
DS 
DDS 

Charge Transfer Inefficiency 
Detector System 
Digital Data Storage 

DE Dark Energy 
DES Dark Energy Survey 
DETF (NASA) Dark Energy Task Force 
DGP Dvali, Gabadadze, Porrati 
DM  
DM 

Development Model 
Dark Matter 

DTCP 
EC 
ECB 
ECCG  
ECL 
EDF  
EDFN 
EDFS 
EE 
E-ELT 

Daily Telemetry Communications Period 
Euclid Consortium (as EMC) 
Euclid Consortium Board 
Euclid Consortium Coordination Group 
Euclid Consortium Lead 
Euclid Deep Field 
Euclid Northern Deep Field 
Euclid Southern Deep Field 
Encircled Energy 
European Extremely Large Telescope 

ELA  Euclid Legacy Archive 
EM Electro Magnetic Model 
EMA 
EMC 

Euclid Mission Archive 
Euclid Mission Consortium (as EC) 

EOAT Euclid Optimisation Advisory Team 
EPO Education & Public Outreach 
eROSITA Extended Röntgen Survey Imaging Telescope Array 
ESA European Space Agency 
ESAC European Space Astronomy Centre 
ESO 
ESOC 

European Southern Observatory 
European Space Operations Centre 

EST Euclid Science Team 
EWS Euclid Wide Survey 
EZ 
FAR 
Far-IR 

Easy-Z (Redshift Determination) 
Flight Acceptance Review 
Far Infrared 

FGS 
FH 

Fine Guidance Sensor 
Flight Harness 

FM Flight Model 
FoM Figure of Merit 
FoV Field of View 
FPA 
FPA 

Focal Plane Array 
Focal Plane Assembly 

FS Flight Spare 
FWA Filter Wheel Assembly 
FWHM Full Width Half Maximum 
GOODS Great Observatories Origins Deep Survey 
GR General Relativity 
GREAT 
GSE 

Gravitational Lensing Accuracy Testing 
Ground Segment Equipment 

GWA Grism Wheel Assembly 
HETDEX Hobby-Elberly Telescope Dark Energy Experiment 
HGA High Gain Antenna 
HST Hubble Space Telescope 
IF 
IGM 
IIP-SNe 
ILS 

Interface 
Inter Galactic Medium  
Type II P SuperNovae 
Independent Legacy Scientist 

IM Interface Module 
IOCR In-Orbit Commissioning Review 
IOT 
IPDR 
IRAS 

Instrument Operations Team 
Instrument Preliminary Design Review 
InfraRed Astronomical Satellite 

ISW 
ITT 
IWS 

Integrated Sachs Wolfe (effect) 
Invitation to Tender 
Instrument Work Station 

JWST 
KiDS 

James Webb Space Telescope 
Kilo Degree Survey 

LED 
LF 
LHC 

Light Emitting Diode 
Luminosity Function 
Large Hadron Collider 

LOFAR LOw Frequency Array for Radio Astronomy 
LOS 
LRG 

Line of Sight 
Luminous Red Galaxy 

LSST 
Mid-IR 
MLI 

Large Synoptic Survey Telescope 
Mid Infrared 
Multi Layer Insulation 

MOC Mission Operations Centre 
MWA Murchison Wide Field Array 
NASA 
Near-IR 
NEP 

National Aeronautics and Space Agency 
Near Infrared 
North Ecliptic Pole  

NI-CaLA 
NI-CoLA 
NI-DCU 
NI-DS 
NI-DPU 
NI-FWA 
NI-GWA 
NI-HSS 
NI-ICU 
NI-OMA 
NI-WE 

NISP Camera Lens Assembly 
NISP Corrector Lens Assembly 
NISP Detector Control Unit 
NISP Detector System 
NISP Data Processing Unit 
NISP FWA 
NISP GWA 
NISP Harness 
NISP Instrument Control Unit 
NISP Opto-Mechanical Assembly 
NISP Warm Electronics 

NIP  Euclid Near-Infrared Imaging Photometer 
NIR Near Infrared 
NISP 
OB 
OGS 
OU 
PAH 

Near Infrared Spectrometer and Photometer 
Optical Bench 
Operations Ground Segment 
Organisation Unit 
Poly-Aromatic Hydrocarbons 

Pan-
STARRS 
PCA 
PCB 
PDCU 

Panoramic Survey Telescope Rapid Response 
System 
Principle Components Analysis 
Printed Circuit Board 
Power Distribution Control Unit 

PDR  Preliminary Design Review 
PEM  Proximity Electronics Module 
PLM 
PM 
PMCU 
PO 
PS 

Payload Module 
Project Manager 
Power & Mechanism Control Unit  
Project Office 
Project Scientist 

PSF Point Spread Function 
PSU Power Supply Unit 
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PV Performance Verification 
QC 
QLA 
QR 

Quality Control 
Quick Look Analysis 
Qualification Review 

ROE Read Out Electronics 
RPE 
RPSU 

Relative Pointing Error 
Power Supply Units 

RSSD 
RTA 

(ESA) Research and Science Support Department 
Real Time Assessment 

S/C 
SAA 

Spacecraft 
Solar Aspect Angle  

SDC Science Data Centre 
SDSS Sloan Digital Sky Survey 
SEL2 
SEP 

Sun-Earth Lagrange point 2 
South Ecliptic Pole 

SFR 
SGS 

Star-Formation Rate 
Science Ground Segment 

SKA Square Kilometre Array 
SIDECAR System for Image Digitisation, Enhancement, 

Control and Retrieval Application 
SNe SuperNovae 
SNLS SuperNovae Legacy Survey 
SNR 
SN  

Signal to Noise Ratio 
SuperNovae  

SOC 
SOD 

Science Operations Centre 
Science Operations Department 

SRE Science and Robotic Exploration  
SRE-O 
SRR 

SRE-Operations Department 
System Requirements Review 

SSE Sun-Spacecraft-Earth angle 
STEP 
STM 

Shear Testing Programme 
Structural End Thermal Model 

SVM 
SWG 

Service Module 
Science Working Group 

SZ Sunyaev-Zeldovich 
TBC To Be Confirmed 
TBD To Be Done / To Be Decided 
TDA Technology Development Activity 
TRL Technology Readiness Level 
UDF 
UKIDSS 
UKIDSS- 
LAS 
UKIRT 

Ultra-Deep Field 
UKIRT Infrared Deep Sky Survey 
UKIDSS Large Area Survey 
 
United Kingdom InfraRed Telescope 

VI-CDPU 
VI-CU 
VI-FPA 
VI-SU 
VIDEO 
VIKING 

VIS Control and Data Processing Unit 
VIS Calibration Unit 
VIS Focal Plane Assembly 
VIS Shutter Unit 
VISTA Deep Extra Galactic Observation Survey 
VISTA Kilo Degree Infrared Galaxy 

VIPERS VIMOS Public Extra-Galactic Redshift Survey 
VIS  VISible Instrument 
VISTA Visible and Infrared Survey Telescope for 

Astronomy 
VLT Very Large Telescope 
VO Virtual Observatory 
VST VLT Survey Telescope 
VVDS 
WBS 
WFC3 

VIMOS VLT Deep Survey 
Work Breakdown Structure 
HST White Field Camera 3 

WFE Wave Front Error 
WIMP Weakly Interacting Massive Particle 
WISE Wide Field Infrared Survey Explorer 
WL Weak Lensing 
WMAP 
WP 
WS 
XMM 

Wilkinson Microwave-Anisotropy Probe 
Work Package 
Wide Survey 
X-Ray Multi-Mirror Mission 

 


