SEVENTH FRAME! %JQR& PROGRANME
Capacities Specific Programme
Research infrastruciuras

Grant agresment for: Integrating Activity — Combination of Collaborative
Project and Co-ordination and Support Action

Anpex I - “Deseription of Work”

Project acronym: CPTICON

Project full title: Optical Infrared Co-cordination Network for Astronomy
Grant agreement no: 226604

Date of preparation of Annex I: 22 February 2008

Date of approval of Annex | by Commission: o4 ﬁae( 20

The Optical Infrared Co-ordination Network for astronomy brings together ali the national and
international agencies and organisations which fund, support, develop and operate Europe’s
facilities for optical and infrared astronomy, both night-time — classical astronomy — and day-time —
solar astronomy. OPTICON provides a framework altowing joint actions fo improve the quality of
Europe’s infrastructures, to train new astronomers, especially those from Central Europe, in modemn
new research methods, to develop innovative technologies to enhance research quality, to plan for
future developments, and io work fowards a sfrategic plan for Europe’s future research

infrastructures.
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=N Concept and objectives, nrogress beyond state-of-the-art, 8/7 methodology and work
plan
B1.1 Concepiand Project Chiectives

The OPTICON consortium exists to deliver a simpie yet chalienging set of strategic objeciives.

Structuring the European astronomical community by ensuring asironomers are able o carry
cut state of the arl research on state of the ar facilities.

- Developing European astronomy by allowing astronomical communities fo develop scientific
plans for their own future facilities.

- Strengthening European asironomy by delivering fechnology research and development,
heiping ensure extant and fulure astronomical research facilities are state of the art.

The required consortium membership to attain those goais defines the OPTICON parntnership. The
OPTICON consortium membership is composed of all the national and international organisations
which {wholly or in-part) own and operaie Europe’'s medium-sized modern optical-infrared
astronomical observaiories, and saveral major Institutes and organisations which develep and build
innovative instrumentation — hardware and software - for those observatories and telescopes. All
modern nid-sized telescopes are involved, both night-time and Solar.

B1.2 Progress beyond the state-of-the-art

Much astronomy research ulllises mid-sized ielescopes. Europe owns or shares a significant
number of such ifelescopes, on siies round the world. Most were builf as national facilities in the
days before international cooperation and many are in need of significant investment to modernise
their instrumentation, given recent exiremely rapid technological advances in opto-mechanical
systems. The newest telescopes are exiremely large and expensive, driving proposals to
rationalise the extant mid-sized facilities, allowing more focussed expenditure on a complementary
group of fewer, specialised and fully modernised ielescopes. |f implemented properly, this will
deliver even more high-quality science even more cost-effectively than the stariling recent
discoveries show is happening today. in parallel, to enlarge the astronomy community in Europe,
and for fairness, all wish to integrate the astronomical communities of southern and central Europe
fully into cutling-edge research on the best facilifies.

This set of challenges drives a set of requirements. First, the newer astronomy communities must
be trained, and given praclical access, to the best research facilities. Second, those facilities need
to be upgraded, and specialised. Third, the whole community needs fo have the opporiunily to
operate as a community, and so fo contribute ideas to these fulure developments. These three
requirements are the drivers for, respeciively, the OPTICON Access and Training programme, the
OPTICCN RTD programme, and the OPTICON networking programme.

21.2.1 Networking

Most international collaboration in astronomy is based on subject-specific research programmes, or
around use of major funded projects and facilities. There is no natural way for communities which
are developing new technigues and facilities, or which are relatively small and physically dispersed,
o operate. OPTICON networking activiies meet that need through two forward-looking
programmes. Europe of the Future: Science, and Europe of the Future: Technologies. The science
networks aliow community definition of the science cases for next generation facilities, ensuring
Involvement of the widest possible community in each case. The science activily suppoeris activity
in science case development for the European Extremely Large Telescope and applications of the
exiremely new technique of high time resolution astrophysics. These aclivities work, as part of
relevant projects, to deliver science cases to support and define these future projects. The
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E‘roéow natworks act similarly with those communities planning for futurs applications of new

hnclogies currently ouiside astronomy and for gichal pro grafrmes in software standards. Both of
se underpin next generaticn infrastructurs definition and development. OFTICON also supporis
?:fv' subject-based networks, in Solar asironomy and in interferometry. The goal here is to fosier 2
cuttre of cooperation and iﬁ‘iegr tiorr between paricipanis in these geographicsaily disperssd
communities.
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84.2.2 Transnational Access

Transnational access via the £C in opticallR astronomy began in FP5, and proved both successful
and wildly over-subscribed. The critical component is that this programme brings together ali
Europe's mid-sized telescopes into & coherent programme. In light of the strategic development
ambitions noted above, the very existence of this collaboration is a critical step towards coordinated
future planning and development.

On that basis we have developed an expanded programme, with substaniial expenditure in
simplifying technical aspects of observing propesal preparation, and with increased training support,
focussed on new and currently isolated users. Uniquely in global astronomy, we will implement a
central trans-national multi-observatory peer-review process, in order to ensure high-quality peer
review, fogether with sensitive treatment of aill proposals, and to provide positive feedback whers
needed, with this feedback informing the training programme.

The third step is to enhance the best of these mid-sized facilities with the best instrumeniation. That
is the goal of the RTD activities.

B1.2.3 Joint Research Activities

Comparison of the remarkable images widely available from the Hubbie Space Telescope with
those from the ground illustrates immediately the critical importance of spatial resolution for
astronommical research. Decades of research have developed systems, using adaptive optics, which
can very substantially improve delivered image quality in a telescope, by correcting for atmospheric
image blurring. This process effectively makes ground-based mid-sized telescopes as powerful as
much larger telescopes, extending their lifetimes and research guality. The technology is complex,
expensive, and at the limits of deliverable performance. |t also has implications for instrumentation,
since higher image quality demands more sophisticated, higher-performance, instrumentation. It
also drives detector technology and laser technology, since both limit control system performance. it
is this set of complementary technology challenges which make up the CPTICON RTD aciivities.

Each is described more fully below.

Cverall however, WP1 and WP2 will deliver improved lasers, improved fast sensitive detectors,
improved adaptive optics opto-mechanical systems, improved control algorithms, and test-beds for
on-sky prototype performance verification. Other WP will profotype new materials for
instrumentation, ranging from photonics to holograms, and will consider innovative means o
incorporate these new componenis info new styles of high-efficiency, compact instruments,
minimising cost while maximising efficiency. WP4 will develop new and improved algorithms and
practical instrumentation conirol systems and will investigate new kinds of innovative instrumental
devices. This will allow astronomers to approach the fundamental limits of high angular resolution
observations by optical long baseiine interferometry, developing this technologically promising
method into a real astrenomical research programme.



3
81.3 Scientific and Technical methodology and associated work plan
21.3.1 Overall strategy and general description

The overall strategy for the suite of OPTICON activities has been designed to deliver the tfop-lavel
OPTICON ambitions.

Specifically, deiailed analysis of the oufcomsas of current access io nstional and internationst
facilities (ielescopes) made clear that a target group, astronomers in central and southern Europe,
ioday preferentially use older, smaller and less well-equipped facilities. Yet the agencies which fund
ielescopes have a need to localise support away from the present heterogenecus suite of
ielescopes onto the smaller subset of the most modern facilities, operating as a balanced set of
specialist faciliies. Clearly, before that can be implemenied, the users of smaller facilities need o
migrate to higher-quality faciliies. This defines, motivates and informs the fraining programme.
Similarly, it defines the strategic planning role, which will define that future set of optimal facilities.
Presuming that successiul implementation, the selected faciliies must be provided with a
complementary suite of staie of the art facilities and instrumentation. Previous strategic analyses
identified adaptive optics, using Laser Guide Stars, and supported by fast low-noise detectors, as
the most important structural step for all facilities in delivering modern systems. Hence the majority
focus in OPTICON’s RTD programme. Two WP focus specifically on Adaptive Optics, three others
on development of next generation instruments, utilising state of the art new technologies, which
can maich the image quality to be delivered by adaptive optics at high efficiency, and affordable
mass, complexity and component cost.

Very high spatial resolution astronomy is the other branch of the strategic fuiure path for ground-
based asironomy. That is delivered by interferometry. Interferometry has the same detector
requirements as does adaptive optics, and its demands on fast high-precision opto-mechanical
control systems are similar to those of modern instruments. Thus the other WP is naturally
interferometry, completing the synergy. Of course, future faciliies will utilise the leamning and
protofyping needed for exiani facilifies. Retaining that link io technical demands for the next
generation facilities ensures maximal long term value for the present investments. Future use of
planned facilities, and fufure new concepts as yet unplanned, need to start from ideas from the
scientific community, and musi remain fully integrated with that community fo retain relevance and
focus. It is this link to future facilities which several OPTICON networks supply. The remaining
networks allow communities to plan shorier term enhancements to extant or near-term facilities and
requirements, and deliver, with the agencies, the siralegic plan for the development of extant

facilities.
B1.3.2 Timing of Work Packages and their components

All twelve top-level Work Packages continue through the 4-year programme. A top level Ganit chart
is therefore inappropriaie.
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List of Deliverables

Del no Dellverable nams WP Lead Estimaled | Dissemination | Delive
e heneficiary | Indicative level date
person-
months

(- CAMARY on-sly test report 1.2 UDuUgR 24 FP 48

131 Coronagraphic phase diversity 1.3 ORERA i PE 36
final test report

1.3.2 Fost focal plane wavefront 1.3 CHRES- G PP 3¢
sensor final test repert INSU-LACG

1.3.3 Optimized real thme algorithms 1.3 OKERA 1 PP 30
for (SPHERE] final test report

141 LBT Laser Guide Star Ground 1.4 MIPE 37.4 PR 42
Layer AQ Final Design report

1.6.1 Laser pre-production unit 1.6 ESO 1.2 Co 48
delivery & test report

2.5.1 LGS detector test report at 2.5 ESO 8 PP 46
Optical wavelengths

3.3.1 PCF Final Report 3.3 UDUR 0.5 PU 30

3.3.2 IRW Final Report 3.3 UDUR 8.5 PU 30

4.3.1 Test reports of co-phaser and | 4.3 ESO/CNRS 20 PP 36
fringe tracking performance

5.2.5 Test Report: Prototype 5.2 CNRS 3 RE 40
Aspheric Mirror

8.3.1 Cryogenic smart structures 5.3 NOVA 1 PU 40
analysis, design and
manufacturing report

8.4 Study Report and possible g.4 INAF 2.2 PP 12
Frototypes . :

8.1 First EC Report g UCAM 12 PP 14

8.2 Second EC Report g UCAM 12 PP 3z

8.3 Third EC Report 8 UCAM 12 PP 50

8.4 Final EC Report 8 UCAM 12 =R 50

g.1.1 Revision of the Technology 5.1 STFC 0.5 PP 13
Roadmap

10.1.1 Community E-ELT science 10.1 STFC 3 PU 13
meeting report

10.2.1 international Conference 10.2 HUIG 2 P 36

11.1.1.1 | Observing school {Telescope) | 11.1.1 CNRS o2) PU 18

11.1.1.2 | Observing school {Archives) 1111 ESO a{1} U 20

11.1.3.1 | Awareness conference 11.1.3 UBUR O(1) PU 21
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Work Wed Start dais 01-01-2008
nackage

Work Adaptive Oplics Sysiems: sesing beyond atmospheric limits

nackage

title

Activity type | R1D

Participant 2 3 4 8 5 27 15 5 17
number

Participant | ESC | CRRES | INAF Kig | MPG UDUR | ONERA | STFC | HOVA
short name

Person- 87.2 | 444 22.8 3.6 45.8 38 27.6 12 o
months

Objectives:

Adaptive optics technology, using both natural and laser guide stars, is the key technology for the
next major advance in ground-based optical-lR astronomy. The primary goal of this set of
activities is to design and develop Laser Guide Star Adaptive Optics systems for existing large
telescopes (Large Binocular Telescope, Very Large Telescope, William Herschel Telescope), to
upgrade extent Adaptive Optics systems for a Solar telescope (GREGOR) and to upgrade the
Very Large Telescope Planet Finder instrument (SPHERE) to maintain its competitiveness in the
period 2010-2012. In addition to their direct impact on Eurcpean research qualty, these
programmes have long-term impact as pathfinders for the future 42 m European Extremely Large
Telescope and for the 4 m European Solar Telescope.

The secondary objeciive of this Joint Research Activity is to develop Adaptive Optics key
technologies required by the existing European Adaptive Optics Facilities. Critical fechnologies
addrassed are: Sodium laser sources at 589 nm for high signal to noise wavefront sensing, real
time computer platforms (hardware and software) for both high order and flexible low order AC
systems, optimum control algorithms for new Adaptive Optics concepts (mulii-Object AQ),
calibration of jarge deformable mirrors and operation strategies for adaptive telescopes.

Description of work:

WP 1.4: Coordination: This work package will coordinate the RTD aclivities, prepare the key
specifications for the other WPs, organise study and design reviews, prepare the EC reporis and
detailed work plans for the OPTICON management. Excellent communication between the
Participants will be ensured by dedicated meetings and proper dissemination of documents.

o AQO-RTD General Meefings: These meetings will involve the lead scientisis from the
participant institutions, and will occur approximately every 9 months. They will review
progress, disseminate results to the whole activity, and plan for future research. Meetings will
be held in the participant institutes so that scientific sessions will permit the local staff
involved to give detailed reports and interact with the wider scientific community.

= Design or Study Reviews: Several important design or study reviews are included in the
Work Plan. Design and Study reports will be distributed in advance fo the reviewers to permit
efficient evaluation of the work delivered by the participants or subcontractor. Minutes and
Action lists will be prepared at the end of these reviews and will normally be made availabie
through a dedicated WP1 web page.

o Progress Meetings: Progress Meetings will be decided on a case by case basis between the
Participants and subcontractors {o discuss specific WP progress. Minutes of the Progress
Meetings will be made available through the WP1 dedicated web page.

e Intermet: Documents will be circulated by electronic mail, thereby ensuring fast dispatching
and easy archiving and access. A WP1 Web site with public and restricted access will be
created by ESOC (lead pariner) io disseminate all documents produced by W1,




WP1.2: Laser Guide Star Mulli-Object Adaptive Optics system on the William MHerschel
Telescope:

The CANARY pathfinder for the 4.2m Willlam Hersche! Telescope is & European coliaborative
oroject comprising Durham University, CNRS-INSU-LESIA, ONERA, STFC-UKATC and CNRS-
INSU.

This work package will provide the effort io develop Rayieigh laser power, laser guide star
wavefront sensors, czlibration, and Real Time Computer (RTC) capacity to support the phase C
upgrade of CANARY. "Real tims compuler capacity” includes the work on the hardware and
sottware exisnsions o the CANARY RTC used in previous phases, as well as optimized control
algorithms and detailed adaptive tomography. All of these enhanced capacities will require
getailed specification and design with appropriate reviews (and have related milestonss and

internal deliverables).

The final report will be a detailed evaluation of the technical implementation and performance of
Laser Guide Stars multi-object adaptive optics - and how these issues scale with telescope
diameter. We shall also produce a working muitiple Laser Guide Star muiti-object adaptive optics
system, which may be used for the coliaborative on-sky evaluation of future candidate
technologies such as novel Laser Guide Star wavefront sensors.

Access to the William Herschel Telescope is also required to perform the on-sky experimenis.

WP1.3: Very Large Telescope Planet Finder Upgrade:

In the frame of the Very Large Telescope 2™ generation instrumentation, £SO has launched the
development of SPHERE (VLT Planet Finder), with a first light planned in 2011; equipped with an
extreme adaptive optics system (SAXQO), varicus coronagraphs, an infrared differential imaging
camera (IRDIS), an infrared integral field spectrograph (iFS) and a visible differential polarimeter
(ZIMPOL). Technigues fo direclly image exo-planets are a rapidly moving field. New ideas and
possible upgrades have already been identified to further enhance the performance and the
scientific competitiveness of SPHERE compared to similar insirument under deveiopment for the

Gemini observatory in the US.

WP1.3, led by CNRS-INSU-LAOG in collaboration with ONERA and ESO, will develop and
implement innovative methods to better control the guasi-static aberrations, which clearly remain
one of the critical limitations in terms of ultimate detection capabilities in the current design and
new Adaptive Optics real time algorithms. The two main tasks of this WP are:

e Design of post focal wavefront sensors: phase diversity algorithms to calibrate non
commen path aberrations with the coronagraphic device and on-line measurement of non
common path aberrations using the post focal plane wavefront sensor.

= Optimization of real ime algorithms for the adaptive optics system of SPHERE.

WP1.4: Laser Ground Layer Adaptive Optics System for the Large Binocular Telescope:

This WP will develop the design of a multi laser based Ground Layer Adaptive Optics for the 8m
Large Binocular Telescope. This facility will make use of the existing deformable secondary
mirror with 672 actuators and will offer wide field of view seeing improvement capability. This
system should be able to provide a gain of a factor 21.5 in FWHM and 22 in energy
concentration, while also improving telescope efficiency by enhancing operability above median
sesing.

Max-Planck Institute for extraterresirial Physics (MPE), Pl of this WP together with Arcefri
Astrophysical Observatory (INAF-OAA) and Max-Planck Institute for Astronomy (MPIA) will

develop the design of this facility. The implementation of this upgrade {(not part of the present
WP} is planned to be pursued rapidly and should be able to deliver exquisite image guality and

o




WE1.8: Solar Adaptive Oplics:

The main objectives of the WP 1.5 is to improve the science capabilities and to upgrade the 1.5m
GREGOR telescope located in Tenerife with a high order pupil-plane AO — already fundsd for
MCAD but with low-order pupil-plane AD. Apart from the science improvement of this facility, the
implementation of high order Multi Conjugate AOs on one Solar telescope operafing at this sife
will provide important information zbout the expected performance of the EST which will be
equippad with a similar AD system.

The Kiepenheuer-institut fir Sonnenphysik (KIS} will develop the high order AC system for the
1.5m GREGOR solar telescope and will investigate its MCAO performance using the existing low
order deformable mirror in the reimaged telescope pupil. A test report will be produced.

WP1.6: Sodium Laser prototype for Adaptive Optics:

This work package will develop a sodium laser source at 588nm with equivalent power ranging
from 15-25W with an optimized spectral format. 1t will demonstrate a fully functional laser Pre-
Production Unit (PPU) or advanced prototype, potentially useful for the Very Large Telescope
Adaptive Optics Faciiity.

The unit will be developed by the laser indusiry (either in Europe or in the US) under subcontract

from ESO.
Following a Call for Tender with the usual ESO legal and management procedures for large

European contracts, a first phase of preliminary design (fixed cost}, possibly with component
validations will be conducted. The proposed design will be validated by a board of experts in the
field, with this board solicited and chaired by the ESC WP1 coordinator.

This design phase will be followed by a final design and the development of a laser PPU or
advanced laser prototype. The latter will be extensively tested by the supplier before delivery to
ESO.

ESO may decide to upgrade this laser pre-production unit or prototype to a final operation unit
{(not part of the JRA1 scope of work).

This work package is therefore divided into several tasks:

s Preparation of Laser Technical Specifications, Statement of Work & Call or Tender

documentation
e Laser preiiminary design
= lLaser final design and development of laser pre-production unit or advanced profotype
s Testing and delivery of the laser pre-production unit or prototype (suppiier)

WP1.7: European Real time platform for Adaptive Optics:

In the OPTICON-EP6 Joint Research Activities -1 (JRA-1) an advanced real fime architecture for
Adaptive Optics capable of handling 1500 channels at up to 1.5KHz frame-rate was siudied. This
architecture, called SPARTA, was successfully studied up to preliminary design and prototyped fo
demonstrate the performance of this platiorm.

The European Adaptive Optics community has expressed strong interast in a lightweight and
more affordable version of this platform in order to serve both on sky experiments and small size
adaptive optics systems. SPARTA-light is a project initiated by ESO such that it can serve
research projects in advanced algorithms and adaptive optics concepts, with the potential fo
easily grow to a fully deployable system.

This work package, led by ESO in collaboration with University of Durham and ONERA, wil




procurs software modules from industry for joint use in both SPARTA light and in the Real-Time
Qompu er (R1C) for CANARY. These modules will consist of high-speed real-time conirct
components and, where appropriate, their associated configuration and visuszlisation slements.
Dehv:rablﬁs will be bassed on proven already availzble sofiware, but will be selecied,
modularised, interfaced and documented aﬂcafdéng to specifications jointly derived by ESO {the
SPARTA-light project) and the CANARY consorfium (ONERA, LESIA, INSU, UDUR, STFC-
UKATC). The intellectual property arrangement will also be jointly specified, and will make the
source code available for free non-commercial re-use by tna CANARY and SPARTA-Ight user
base. Funds will be primarily held by ONERA who will subceniract the module development
under the jointly agreed specification. UDUR will integrate the modules into an RTC system for
CANARY, which will follow SPARTA-light specifications wherevar possible. UDUR will agree the
interface specifications with ESO, and the performance specifications and testing criteria for the
integraied CANARY sysiem with LESIA and ONERA

WP1.8: Optimal Control algorithms for wide field adaptive optics:

This work package will study optimal control for wide field Adaptive Optics, in particular for Muiti
Object Adaptive Optics. The outcome of this work package will be directly applied to the Natural
and Laser Guide Star Multi Object Adaptive Optics System (CANARY) planned to be installed on
the William Herschel Telescope. The results of the study will provide the requirements and
algorithms to be implemented in the real time computer. This control algorithm will be validated in

the laboraiory.
This work package, led by ONERA with a subconiract to L2Tl, is divided in three tasks:

e  Study of the Control Strategy for Natural and Laser Guide Stars Multi Object Adaptive
Optics

o Algorithms requirements for the real time compuier

e Laboratory validation of the control algorithms

WP1.9: Calibration, control and operation of an adaptive tslescope with LGS:

The Adaptive Optics Facility (AOF) is a project that will transform one telescope of the Very Large
Telescope at the Paranal Observatory into an Adaptive Telescope. This Facility will be tested in
the laboratories of ESO using a fest bench called ASSIST (The Adaptive Secondary Setup and
Instrument STimulator) before being assembled on the telescope.
WP 1.9 will:

o Calibrate a deformable secondary mirror based adaptive optics system

= Demonstrate operation and control of an adaptive telescope with laser guide stars
the first task will address the problem of estimating on-sky and pseudo synthetic interaction
matrices and will demonstrate the possibility to identify and update online the control matrix.
The second task will study the interaction and control strategy of adaptive optics, active optics
and telescope guiding; deformable mirror - wavefront sensor mis-registration management; laser
guide star jitter and focus loop management; and mitigation of the effect coming from LGS spot
size variation {minimization of the pseudo static aberration by a low bandwidth wavefront sensor
and update of centroiding gains). The on-sky validation at the VLT of these methods is not part of
the WP 1.9 scope of work.
This work package is led by ESO in coliaboration with Leiden University (NOVA).
Deliverables
1.2.1: CANARY on-sky test report (48)
1.3.1: Coronagraphic phase diversity final test report (36)
1.3.2: Post focal plane wavefront sensor final test report (30)
1.3.3: Optimized real time algorithms for (SPHERE) final test report (30)
1.4.1: LBT Laser Guide Star Ground Layer AO Final Design report (42)
1.6.1: Laser pre-production unit delivery and test report (48)




Work packags WPz Start date or starting 5470112008
number event

Work package fitle | Laser Guide Ster Adapiive Opiics defeciors

Activily tyne ETOD

Farticipant number | 3 3 3 2

Participant short CHRS/IACG | CHRS/NSU | CNRE/OHP | ESO
name
FPerson-months per | 28 26 20 &
participant

I Objectives

New fast detector developmenis are required to push the technologies info new and
innovative directions for AC wavefront sensing and laser guide star (LGS} AO deteciors.
WP2 will develop detectors for a low light level high speed optical WFS defector for AD
applications that use LGS on existing facilifies. Extended use of this detector with larger
telescopes built in the future will be taken into account. This detector development is targeted
towards Laser Assisted Ground Layer AO, Laser Tomography AO, Laser Assisied Mulii-
Conjugate AO (LA MCAQO) and Laser Assisted Mulii-Object AC (LA MOAQO). WP2 is closely
tinked for this part of the activity to WP1, This link is illustrated by the responsibilities inside
WP2Z: the leader of the WP2.2 (LGS detector development) is also the leader of WP1. This
will ensure that the detector developed in this WP is well suited for future AO LGS systems.

il Description of work
To achieve the goals mentioned above, the following Work Packages (WP} will be

undertaken:
¥WP2.1: Management of the WP:

CNRS/LAOG will coordinate the WP2 activity, prepare the key specifications for the other
WPs, monitor the WPs, organize study and design reviews, prepare the regular reporis and
detailed work plans. A kick-off meeting (KO) will be heid, followed by annual progress
meetings. These meetings will provide progress reports and plans for remedial actions. A
website with all the presentations made at these Progress Meetings will be produced and
access will be given to all members of the WP2 activity and 1o the OPTICON management.

WP2.2: Laser Guide Star detecior development:

WP 2.2 will develop a Scaled-Down Demonstrator (SDD) for LGS wavefront sensing.
Technical specifications and a Stalement of work will be prepared based on the Adaptive
Optics requirements of future instruments. These reguirements will be defined using existing
simulation tocls and will take info account technology maturity level. After a call for tender
and short design phase, the Scaled-Down Demonsirator detector will be developed._This
activity will be subcontracted (in Europe or in US) as it requires speciaiist skills and
equipment. This procurement will follow ESO procurement rules.
Preliminary requirements for the SDD LGS detector are:

e About 300 x 300 pixels, scalable to the final format needed for LGS AOD wavefront

sensing.

= High frame rate: 700 Hz

s High peak quanium efficiency of > 90%

e Low read out noise of < 5e-/pixel (goal <1 e-/pixel) RMS




W2 3 Test Controlier desion for LGS detectors:
Wi

VWP 2.3 will design the camera readout sysiem reguired to perform detaiied performance test

of the SDD laser guids star detsctor. The detector coniroller design will take into account the
specific constraints of the LGS detector high frame rates, CMOS or CCD technology, and
low readout noise. Hybrid confroliers might be considered for this design: ASICs might be
used io conirol for exampie, multiplex a multiple outputs detector whereas a classical
controller will be used {o drive the clocks, bias and A/D converters. Some iest beds
addressing the critical points of the controller will be developed. The actual devealopment of

the final controller is not 2 deliverable.
Wir2. 4: Test setup design for LGS detectorn:

WP 2.4 will design the camera test setup required {o perform detailed performance tests of
the SDD laser guide star detector with the controlier designed in WP2.3. This test setup will
include a camera head embedding the proximity electronics, the detecior package and the
detecior cooling system. The detector cooling will depend on the technclogy that will be
used, Pellier coolers fully integrated inside a closed package could be a appropriate solution.
The development of the final iest sefup is not a deliverable.

WEP2.5: |.GS detector characterisation:

WP2.5 will fest the performance of the detecior. The testing of the detector will be performed
by the selecied supplier under £SO supervision. A test report will be provided including read
noise versus frame frequency, cosmetic tests, crosstaik between channels, smearing effect

measurement, transfer efficiency.

Deliverables
2.5.1: LGS detector test report at Optical wavelengths
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Work package W3 Siart date 01-01-2008
number

Work package title Astrophotonics

Activity type RTD

Participant number 20 3 10

Particinant short UDUR | CHRS | AAD

name

Person-months 14 12 14

Objectives: To exploit developments in photonic technology for astronomy

The AstroPhotonica Europa (APE) parinership was developed by the OPTICON Key
Technologies Network under FP8. WP3 will implement a focussed programme to develop
relevant photonic technologies; making maximum use of existing commercial developments
and the synergy with our existing programmes io provide additional resources for a

comprehensive programme.

Description of work
WP3.1: Astronomical requirements

WP3.1 will define the requirements for new photonic instruments and subsystems via an
assessment of new instrumental capabilities required in the medium term for astronomy. This
will require a critical evaluation of the performance of future observatories, specifically their
active and adaptive optics, and the instrumentation structural problems which may frustrate
these goals. This may include: (i) definition of currently-important and projected science
programmes: (i) modelling representative science programmes to ideniify the required
performance indicator, (making reasonable assumptions about the felescope system
performance). From this flows the broad instrumental parameters required (spatial and
spectral sampling, throughput, background suppression). (iii) From this WP3 will develop the
superset of instrumental capabilities required. (iv} Finally, the WP will identify common
requirements that span different application areas to produce a limited set of system
requirements that will define a path-finder instrument currently envisaged as a miniaturised

photonic spectrograph. :
WP3.2 Photonic spectrograph testbench

WP3.2 will demonstrate that photonic dispersers can provide a miniature and highly cost
effective alternative to conventional bulk optic spectrographs for multiplexed spectroscopy.
There are two main development paths; Arrayed Waveguide Gratings (AWG) led by AAG
and Lippmann interferometry led by LAGG. This will require: (i) identification of suitable
specirograph parameters for the demonstration devices (interface to WP3.1), {ii) Definition of
the required test and benchmarks; (i) Construction of a test facility (partly from existing
sources) at both the AAQ and at LACG; (iv) laison with vendors and fabricators; (iv)
modelling and design to optimise coupling with the input muliimode light making use of
theoretical work already done; (v) modelling and design to optimise coupling to the detector
and defining the interface requirements (e.g. .curvature of the 1-D array required) in
conjunction with fabricators; {vi) manufacture and testing of prototype devices; (vii)
assessment of versatility and sensitivity to changes of spectrograph parameters; (vili)
develop detector requirements and assess current technology for integration with detector in
the future; (ix) assess technology readiness, large-scale manufacturability and unit costs.
This work will proceed so that the two options can be directly compared.
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WH2.3 Photonic technology assesement

W33 will investigats properties of photonic devices ?’ or immaediate or short-term application
to existing instrument projects and as an “ipui to instrument design urdemay at the time.
T’his will concantrate on two main types of davfce PF&O‘EO%‘H Crystal Fibres (PCF) and IR
vaveguides {IRW). The choice of device to be investigated will depend on the system
recgwremeﬁ{c dafinition in WP3.1. This is a ba‘io LD approacn designed specifically o
sxploit technology which iz aéreaay avgitable, provi ided it offers an astronomically-ussful
fmcmomiﬁc}a
The work will proceed in the following phases: (i} definition of candidate devices; (i)
modelling of performance for astronomical applications; (i) experimental investigation and
characterisation; {iv} critical review of suitability; (v} technology readiness review.

Wr3.4 Coordination and reporting

Programme: Yearly progress meetings will be held and used to generate progress reports {o
CPTICON, At other times, contact will be maintained with all pariners {o allow the lead
partner (UDUR) to provide programme direction in consultation with the activity leaders. The
management will be aided by a management board consisting of the coordinator and fask

leaders.

Deliverables

3.3.1: PCF Final Report (30)
3.3.2; IRW Final Report (30)
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Work package W4 Sitart date 01-061-2008
number
WWork package title High Angular Reselution by Interferometry:
Enhancing the scientific cutput & Reaching the fundamsnizl
limits
Activity tvpe Joint Research Activities
Participant number 3 2 10 5 4 8 1
Participant short CMRS | ESO OMERA | BPG INAF FEUP | UCARM
name
Person-months i5 10 0.4 0 0.2 2 8.1
Participant number 17
Participant short HOVA
name
Perscn-months 5
Objectives

The recent successes of the network of institutes involved in the European Initiative for
Interferometry confirm a worldwide leadership and powerful capabilities for this astrophysical
field. The coordination of actions during FP6 led to a truly European interferometric
community. Starting from 3 national expertise centres, a network of more than 20 institutes

spread over 14 couniries is now well established.

Descripticn of Work

WP4.1: “Coordination and Management”

This WP will organise the reporting from the WP Leaders and the reporting to OPTICON. It
will also organise communication with the European interferometric community and more
generally outreach actions for disseminating Interferometry into Astronomy in general. WP 4
will be managed by a board composed of the three work package leaders. The board will be
chaired by the lead pariner of WP4. It will be responsible for the web pages of the JRA and

the organization of regular telecons.

W4,2: “Enhancing the scientific output of Interferometry”

in the near fuiure, the installation of the PRIMA facility at ESO will enrich the current
generation of VLTI instruments with off-axis phase referencing for imaging and astrometry. In
parallel, three European consortia have already started studies for the second generation
VLTI instrumentation. This WP will support these aclivities, especially with respect fo the
phase reference imaging mode. This will be done through a phased approach to
progressively increase the capabiliies of the armray in this observing mode. This effort is
motivated by access to faint object science and high precision astrometric measurements.

WP4.2.1 Evaluation of the Paranal Observatory’s atmospheric parametiers: This WP will
assemble a complete picture of the current status of the atmospheric turbulence at Paranal,
specifically on the properties of interest for interferometry (piston spectrum, ifurbulence
structure and external scale). The work will inciude a synthesis of the different measuremenis
already available in the scientific literature and ESO technical reports and the re-analysis of
archive data (VINCI, MIDI, AMBER) from the point-of-view of aimosphere characierization. In
addition, an extensive series of dedicated iechnical measurements will be obtained at
Paranal. The study will serve as a fiducial point for the control loop design and daily
operation of the VLTI fringe frackers, both with VLTI1 and VLTI2 instruments.

WP4.2 2 Assessment of the VLT] behavior for MID! and AMBER operations with PRIMA.
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This WP will assess the possibiliies and limitations of the VLTI infrastruciure for PRIMA

operations, and therefore facilitate iis first observations. The work programme will include the

analysis of archival datz from first genergtion instruments {(VINCI, MIDI, AMBER) and of

existing studies, together with additional in-situ measurements. [n this process, a "clean-up”

of the existing data prmﬂssi'?g software may be necessary to allow dusl field data analysis.

"E”EM cam%usé@% of this study will also contribute to the preparation of the second gensration
VLTI instrumentation that will be developed further in WP4.2.3.

WP4.2.3 Preparing the VLTI for its second generation instrumentation. Following the work
done for WP4.2.2, this aclivity will prepare the installation of VLTIZ instruments through a
targeted eva!uaason of the relevant environmenial parameters, and the identification of
corrective actions {if necessary}. The programme will include a characterization of the VLTI
tunnel seeing in the context of dual fleld, and the identification of methods to mitigate its
effects. This will be done using the first generation instrumentation as soon as possible after
PRIMA first fringes. In addilion, the activity will also explore the first astrophysical
appiications of dual-field operation, in close interaction with the instrumenti teams.

WP4.3: “Contribution to the development of an optimum co-phaser for the VLTI
This WP will reinforce the coliaboration between the various European institutes and ESO for
the development of co-phasing. This WP will be divided into the following phases:

WP 4.3.1 - Phase 1 — FINITQ and PRIMA commissioning data analysis

This WP will undertake the systematic collection of fringe fracking {co-phasing} data during
the commissioning phases of PRIMA and operation of FINITO on the VLTI and study the
disturbances as observed during this commissioning. Analysis of these data will be made in
view of the neads for the exiension of the co-phasing to 4 telescopes and of the needs of the
VLTI 2™ generation instruments. The final goal is {o provide detailed specifications for the
VLTI new co-phaser for 4 telescopes, based on the PRIMA and FINITO experience.

WP 4.3 2 - Phase 2 — Development of fringe detection and tracking algorithms

Based on the co-phaser specifications and preliminary design, this WP will develop optimum
algorithms for phase detection, fringe fracking and daia reduction. i will develop methods {o
reduce the impact of the disturbances (vibrations, tip-tilt and jitter) on the fringe tracking
periormance. [t will carry out testing of these new ideas and algorithms on PRIMA and

FINITG in Paranal.

WP 4.3.3 - Phase 3 — Infegration and testing of the new co-phaser forthe VLTI

This WP will integraie the co-phaser and a testbed simulating the environment and
disturbances as measured in the VLTIl during Phase 1. intensive testing of the co-phaser
behavior and of the fringe tracking algorithms (deveioped in Phase 2) on the testbed with the
various kinds of disturbances and in conditions mimicking the operation of the VLTI 2™

generation instruments will be made.

Deliverables
4. 3.1: Test reports of co-phaser and finge fracking performance (38)
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Work package WFS fart date Gf-0¢-200%
numbser

Work package litle Smart Instrument Technologies

Activity type RID

Participant number g 17 2 16

Participant short STFC | NOVA |CHES | CSEM

name

Person-months i8 22 12 5.8

Objectives

Smart technologies and devices will be developed so that Eurcpean astrenomical instrument
builders can meet the demands made by the science community for wider fields-of-view,
higher speciral and spatial resolutions, wider bandwidths and simultaneous spectroscopy of
multiple objects while fitting within demanding size-footprints, mass budgets and engineering
tolerances.

Early in the programme the team will develop a novel instrument architecture that will be
used to drive the reguirements of these Smart Instrument building blocks and then use this to
model operational and observing efficiency in the context of a practical instrument.

Description of Work
WP 5.1: Technical Management and System Analysis:

This WP will develop a concept instrument architecture based on an existing telescope such
as the European Southern Observatory's (ESO} Very Large Telescopes {VLT) instrument
suite. The instrument concept will be evaluated against existing instruments {o assess the
improvements in terms of performance, mass, volume and cost.

WP 5.2: Optical Components with Extreme Aspheric Surfaces:

This WP will develop the concept of a highly compact optical design that makes use of
exireme aspheric surface optical components, which are primarily reflective. The main tasks

to be carried out are to:

« Develop a plug-in design tool that can be used in conjunction with existing optical
analysis software such as Zemax to design, optimise and analyse the performance of
exireme aspheric surface opiical components.

= Davelop and evaluate the manufacturing processes (including stress polishing} required
to manufacture these exireme aspheric oplical surfaces.

e Design and manufacture an optical componeni demonstrator with exireme aspheric
surfaces (in the context of an astronomical instrument for wide field spactroscopy) making
use of the processes developed in this and WP 5.3.

e« Devise methods to differentiate between low and mid/high order deformations, e.g.
combining passive low/mid order deformations and high order active deformations

= Laboratory characterisation of the extreme surface optical component.

= Define the optical requirements of the demonstrator's extreme surface optical
components and feed the results back to WP 5.1 in the form of performance

specifications.




]
[

Wi 5.3: Smart Micro Actuation Devices and Cryogenic Structures:

Davices and technologies that work well atf room temperatures (e g. from 253-330K) typicaily
wiil not work at the cryogenic temperatures needed for IR instruments Gypically 140K). As
such it is important to adapt these for cryogenic operation. This WP will investigate the
combination of piezo actuators, miniature mofors and minizture optical devices to produce a
number of building blocks that can be used in, for example: 2 moderate speed, low density
waveiront compensator to correct for instrument deformation, and thus actively confrol the

stiffness of a struciure over a iarge dynamic range.

For actuation the consortium will conceniraie on piezo and similar technigues. Plezo
technclogy is now a mature technology at room femperatures and hag the polential to be
adapted o operate at cryogenic temperafures,

Posifion sensing together with optical and dimensional metrology all form part of mainiaining
control of a structure which is actively controlled. This WP will evaluate optical and
dimensional metrology systems used in the growing application of Smart Sitructures in the
aerospace, defence and civil engineering industries including CCD/CMOS cameras and
interferometers, strain gauges and additional sensors such as inclinometers.

This WP will investigate the application of cryogenically cooled extension sensing actuators
to maintain open loop nanometre position accuracy for instrumentation applications. in
particular investigation will be undertaken into the bonding of piezo-devices to Zerodur and
silicon carbide using silicate bonding. The intention is to consider broader applications where
precise positional control could extend the capabiiities of the instrumeni.

Deliverables

5.2.5: Test report — Prototype Aspheric Mirror (40)
5.3.1: Cryogenic smart structures analysis, design and manufacturing report (40)
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Work nackage Wes Start date or stariing £1.01.2009

ridinber gvent

Work packags title New Materials And Processes for Astronomical
Instrumentation

Activity type RTD

Participant number 4 7 %9

Participant short IHAF IAC POLIMI

name

Person-months per 23 17 17

participant

Objectives:

identification of new technologies and new materiais of potential astronomical application is a
very major continuing requirement in astronomy. This WP focuses on new types of optically-
active materials of potential astronomical application, moving beyond glass and steel, to
organic, photosensitive and polymer materials. The objective is both to identify and
characterise those new materials of most practical promise, and also to prove the viability of
laboratory and industrial scale processes which are essential to turn their promise into

practical technologies.

Description of work

WEE.1 : Management

WPB.1 will be coordinated by INAF-Osservatorio Asironomico di Brera. It will overses,
manage and assess the progress of WP6. It will coordinate the dissemination of the results of
the research carried out in the WP to the whole OPTICON community. The WP-office at
Brera Observatory will include a Project Secretary. She/He will follow the outsourcing
contracts and the accounting and financial reporting, as well as any other WP related

adminisiration business.

WP6.2: Novel Yolume Phase Holographic Grating-based devices (VPHG)

Many possible areas of application of traditional VPHG devices to improving astronomical
instrumentation are still largely unexplored. This WP will investigate novel configurations
potentially of use to future astronomical instrumentation. This includes but is not limited to

o Slanted Fringes Devices. These devices are currenily under sfudy as cross-
dispersers in high resclution spectrographs, exploiting the use of anamorphic
configurations.

s Multi-order devices and Echellettes. Presently available VPHG devices have been
optimized to provide maximum efficiency in a single diffraction order, e.g. the first
order. It is however pessible to optimize their efficiency in more than one order, ang
theoretically, also at high orders. Multi-order devices, especially if they can be
designed and buili to operate in the high-order high-resolution regime, would be a real
breakthrough alternative to the low-efficiency reflective gratings (echelies) which are
currently used in cross-dispersed high resolution spectrographs.

o Piled devices. VPHG devices can be stacked cne upon the cther. In order to be
stacked VPHGs must be optimized for the desired diffraction order and also for the




Oth order that passes to the following stack. This process has baan fesied in only 2
if e

few specific cases so far. If it can be generalized it enable 2 range of technological

L
ocpporiunitiess, with mutinle interssting wossibilities for wide appiication  in
astronomical instrumentation.

WERE.2 Photochromic and Photosensifive Materials and sssocisted devices .

This WP will investigate some material-related and process-relasied issues potentially of uss
in future astronomical instrumentation. This includes but is not limited o

= DCG Replacement.  The photosensitive layer used in traditional VPHG device
manufacturing is Dichromated Gelatine (DCG). This material requires sophisticated
techniques {0 be coated on the substrate and complex chemical post-processing after
exposure in the Holograph. Possible DCG replacements will be researched in the
area of photosensitive malerials with equal or betier performances but an easier or
more reliable processing.

o Photochromic Based Devices. Photochromic polymers have an area of application
larger than their current use as gratings and mulfi-object spectrograph masks. A
homogeneus concentration of photochromic polymer in a solid matrix would aliow
realization of re-writeable gradient index lenses and waveguides. This WP will carry
out a first theoretical assessment of feasibility and possible performance impact.
Where feasible, a first set of engineering grade prototypes will be produced and
characterized.

WPG.4 New Materials and processes for fabrication of reflective and refractive optics.

This WP will investigate some material-related and process-related issues potentially of use
in future astronomical instrumentation. For each area listed below a theoretical assessment
of feasibility and the possible performance impact will be assessed. In some cases, where
feasible, a first set of engineering grade prototypes will be produced and characterized.
Foliowing the Characlerization, where appropriaie a second set of prototypes will be
produced and characterized.

e Polymer lenses and mirrors.
e« Complex shape optical devices
« Auto-mounted optics

Deliverables
6.4: Study Report and possible prototypes {12)




Work package WP Starf dale 1-01-2008
number ,

Work package title | TRANS-NATIONAL ACCESS

Activity type SUPP

Participant number | 2 2 4 5 & 7 8
Participant short ESC CHRE | INAF Max STFC ARG Kis
name Planck

Person-months per | N/A MN7& HIA RiA Mis NIA MIA
participant

Participant number, | 8 10 11 12 13 14 17
confd.

Participant short RSAS | AAO HOTSA | THEMIS | NQOAthens | LIVJR | NOVA
name, contd.

Person-months per | /A WA (\H: WiA WA M/A fiA
participant, contd.

Common Description of work for all Participants

Implementation of this FP7 access programme builds on the experience of OPTICON FP8,
which was the largest ever coordinated access project in European optical-infra-red
astronomy. We have reviewed in detail the successes and limitations of that programme, in a
process involving both its beneficiaries and those of the target group — central and southern
Europe - who did not benefit. On that basis we have developed a programme, with
expenditure in simplifying technical aspects of proposal preparation, and with increased
training support, focussed on new and currently isolated users. Uniquely in global astronomy,
the WP will implement a central trans-national multi-cbservatory peer-review process, in
order to ensure high-quality peer review, together with sensitive treatment of all proposals, to
ensure projects are allocated to the highest quality appropriate technical facility. it will provide
positive feedback where needed, with this feedback informing the training programme.

As a complementary step, OPTICON will work with the strategic planning ERANET AstroNet
to develop a strategic plan for the future viability and excellence of the infrastructures.
Europe has many mid-sized telescopes, largely for historical reasons. This dilutes funding,
and disperses users. A rationalisation, ensuring that the subset of the highest technical
quality telescopes, equipped with a complementary suite of state of the ari instruments, are
funded fully, is both desirable and necessary. A preliminary step is fo migrate under-
resourced users onto the best facilities. The access and training work (WP7 and WP12)
addresses thai. The other step is fo develop a rational and viable optimisation straiegy,
taking into account the needs of funding agencies and the whole (potential) user community.
OPTICON will work with AstroNet {o deliver that vision as a realily.

Both these actions ars described in detail in WP12.

Modality of access under this contract, Cuireach fo new users, review procedure:

Our innovative allocation process and training programme is described fuily under W12
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Description of the Infrastructure

Mame of the infrastructure: La Silla Observatory

Location ftown, countrv): La Higuera, Chile

YWeb siie address: www.2s0.0rg

i egzl name of organisation operating the infrastructure: ESO

I ocation of organisation (fown. countrvy; Garching, Gemany

Annual operating costs {excl. investment costs) of the infrasfructure (£1:1373000

Description of the infrastructure:

The La Silla observatory, located af the southern edge of the Atacama desert shout 850km
north of Santiage de Chile, is one of the prime sites for the cbservation of the Southem
Skies. £S0 operates two 4m-class ielescopes on the site, and hosts a number of smalier
telescopes owned and operated by instifutes from various European counifries. The 2.2m
fMax Plank telescope is also offered to ESO visitors for Z0% of the time, but access o this
telescope will be via the Max Planck Society (Participant No. 5).

The 3.6m and NTT telescopes are operated 365 nights per vear, but only for about 320 of
those is the telescope available to visitors. The rest of the fime is reserved for maintenance,
installation of new instruments, observatory programmes. A team of scientisis, engineers,
technicians, and service-staff provide full scientific, technical, and logistics support to visiting

astronomers.

The 3.6m is equipped with HARPS — the High-Accuracy Radial Velocity Planet Surveyor - the
world's most precise instrument to search for exira-solar planets using the radial velocity
technique, and to study stellar seismology. HARPS is the only instrument in the world that
systematically delivers radial velocities with a long-term precision under 1m/s and therefore
places European astronomy in a unique position o find earth-like planets which can then be

characterized by larger telescopes.

The NTT Is equipped with two general purpose state of the art imaging spectrographs in the
optical {(EFOSC2)} and near-IR (SOFI) wavelengths. Coupled to the superb optics of the
telescope, and the excellent seeing of La Silla, these instruments provide OPTICON/Access
observers with 2 unique access to the southern skies. In addition to imaging and
spectroscopy a 10 arc-min field of view, EFOSCZ offers multi-object spectroscopy (MOS),

linear and circular polarimetry, and coronegraphy.

in the course of 2010, SOFI will be decommissioned leaving open a focal station for visitor
instruments which may be made available to OPTICON Access Pl's through special

agreemenis.

Bescription of work

Support offered under this coniract:

L a Silla observatory offers full support through all steps of the preparation and execution of
scientific proposals. Service Mode observations are not supported under the OPTICON
Access programme, but the observatory provides comprehensive scientific and technical
support during visitor mode observations. All proposals to La Silla (including OPTICON
Access) are expected {o ask for 2 minimum of 3 observing nights. Much tonger runs will be
supported and encouraged. This will provide OPTICON Access Pl's with a unigue
opportunity to conduct ambitious long-term programmes with unigue state of the art
instrumentation.
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Description of the Infrastructure

Name of the infrastructure: CFHT (Canada-France-Hawall Telescope)

Locgtion (town. countrv), Kamuela, Hawaii, USA

Web site address: www _cfhi hawail.edu

L egal name of orgznisation operafing the infrasiructure; Canada-France-Hawail Telescope
Corpoeration

Locstion of organisation {fown, couniry)y: Kamuela, Hawali, USA

Annual operating costs (excl. invesiment costs) of the infrastructure (€} 5.4M (at 1€=1.4USE)

Deascription of the infrastructure:

The Canada-France-Hawaii Telescope is an international facility located at the summit of
Mauna Kea, a 4200-m high dormant volcano in the middle of the Pacific. Operated by the
French Agency Institut National des Sciences de 'Univers (INSU) for the Centre Nationai de
ia Recherche Scientifigue (CNRS). In spite of its modest size (3.6-m diameter), CFHT is at
the forefront of today’s asironomy, thanks to its unique and powerful instrumentation. With 50
employees operating and maintaining the facility, CFHT operates 100% in service observing
mode. CFHT provides pre-processed data to its users, who in return are exiremely
productive scientifically due to the quality of the data delivered. CFHT is well ahead in the
community of medium-size telescopes in term of publications and impact factor.

Three instruments are mainly used at CFHT:

o MegaCam is the largest CCD camera presently in operation on a ielescope
(340MPixels), with a 1-square degree field of view (2x2 full moon). This instrument
delivers images of superb guality over the whole visible spectrum, including the near-
UV.

s  WIRCam, with a mosaic of four infrared detectors of 4Mpixels each, is equivalent in size
to the largest near-infrared cameras available in the world. This instrument is an
excellent complement o MegaCam, with a good compromise between field size
(20'x20") and image resoclution (0.3"/pixel}.

« ESPaDOnNS is a speciropolarimeter covering the whole visible spectrum with a speciral
resolution of 70,000 and aliowing the measurements of all the linear and circular
polarisation for all the lines available in the spectra observed. This data gives access {o
the magnetic fields of stars up to magnitude 15.

Services currenily offered by the infrastruciure:

CFHT observing time is offered in service observing mode all year long, with fools for
observation submission provided to the users. Data are pre-processed by the observatory
and accessible in a ready-to-use format through the Intermet.

Description of work

Support offered under this coniract;

Pls submit their proposals through an on-fine tool. Once they are awarded time, they submit
their requesi for observation in a Phase-li process that is offered by CFHT, with assistance
given by the observatory staff astronomers when needed. The observations are later carried
out by the CFHT staff so that the observing conditions match those requested by Pls, who
can foliow the progress of their programme on line.

Data are then pre-processed at the observatory and checked by staff astronomers, before
being made available with a set of ancillary data to the Pls through the Internet.




Descrintion of the Infrastruciure

Name of the infrastructure: Observaioire de Haute-Provence, 183cm f2lascope
Location {fown, countrv): Saint Michel 'Observatoire, Francse

Web site address; www.obs-hp.fr

Legal name of organisation operating the infrastructure; CHNRS

it ocation of organisation {fown. countrvy: Paris, France

Annual operating cosis {excl. investment cosis) of the infrastruciure (€):2800000<

Description of the infrastructure:

The Observaioire de Haute Provence 183cm felescope (OHP183) is located at St Michel
I'Observatoire in Southern France. i is operated by the Institut National des Science ds
PUnivers {INSU) for the Centre Naticnal de ia Recherche Scientifique.

The OHP 183cm is eguipped with cne of the world's most stable echelle specirographs,
SOPHIE, with a resolution of 70000, and an accuracy of Zm/s for radial velocily. Data
reduction is fully automated with SOPRHIE and the result is available both on DVDs and over
the internet as spectra and radial velocity curves. The other instrument is CARELEC a low-
medium resolution spectrograph for faint objects (5000}). OHP can also accommodate visitor
instruments.

SGPHIE, a correlation spectrograph, is unigue in the Northern hemisphere. It is heavily used
for the detection and study of extrasolar planeis, and is able to accommodate long term
searches. Among iis recent success are the confirmation of several superwasp planets, the
follow-up of COROT candidates, and the spectroscopy of a planetary iransit. SOPHIE is also
heavily used for stellar siudies. More recently SOPHIE has been used for asteroseismology,
and has discovered the oscillations of 51 Peg

CARELEC is a long slit spectrograph and is used for stellar studies, high energy sources,
and extragalactic sources as AGNs.

The Observatory is now making a major effort to refurbish the 193cm, making it semi-
automated, enhancing its throughput and performances. These efforts will be completed in
2008. For the future we are planning a new bonnette featuring some adaptative optics and
better instrument management. With the new bonnette we hope to reach an accuracy in the

range 20-50cmvs for SOPHIE.

Services currently offered by the infrastructure. .

The OHP183 is used all the vear around, and fime is allocated on 2 semestrial basis. We
have now implemented a service mode, which will be facilitaied when the upgrade will be

compieted by the end of 2008.

Description of work

Supborit offered under this coniract:

The service offered by OHP193 is a complete support at all stages of the observing process
from proposal management, handled by a centralized proposal software installed under FP6
- OPTICON Access Programme; NorthStar, to archiving of the data. Since 2007A, a service
mode is offered where observations are performed by service observers under prior
guidance of the Principal Investigators. Scheduling will gradually evolve from a static
scheduling to a full dynamical scheduling from 2008 to 2012. OHP193 services include
observations, data reduction with a state-of-the-art pipeline, quality control and release at the
end of each night. WWW Interfaces are being developed to allow astronomers a full controi
on their programme observations.
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Description of the Infrastructure

Name of the Infrastructure: TELESCOPE BERKNARD LYOT

L ocation (fown, country): PIC DU MiDI DE BIGORRE, FRANCE

Web site address: www.tbl.bagn.gbs-mip ir

i ecal name of organisation operating the infrastructure: Cenire National ds la Recherche
Scieniifique (CNRS)

[ ocation of organisation (fown, countrv): Paris, FRANCE

Annual operating costs (excl. invesiment costs) of the infrastruciurg (€); 615140

Description of the infrasiructure:

The Telescope Bemard Lyot (TBL} is a 2.13-m telecope operated by the French Agency
Institut National des Sciences de 'Univers (INSU) for the Centre National de la Recherche
Scientifique (CNRS) and the Observatoire Midi-Pyrénées for the Université de Toulouse. TBL
located in the French Pyrenees Moutains at the summit of Pic du Midi de Bigorre (2877mj,
reknowned for its image quality and sky darkness.

TBL is supported by a team of 15 technicians and engineers working all year round. TBL has
a unique instrument Narval, an echelle spectropolarimeter yielding a resolution of
85000/80000 in the range 370-1000nm, opiimized for measurement of QUV stokes
parameters in spectral absorption lines. TBL/Narval is the only telescope in the world to
provide long term follow-up capabiliies of stellar magnetic fields. Associated with the
CFHT/ESPaDoNS instrument in addition TBL/Narval allows observers fo make continuous

follow-ups of dedicated objects.

Services currently offerad by the infrastruciure:

The telescope is offered to the French community, to third countries under one-fc-one
agreements and to the European community as part of the OPTICON Access Programme.

Description of work

Support offered under this contract:

TBL/Narval offers complete support at all stages of the observing process from proposal
management, handled by a ceniralized proposal software installed under FP6 OPTICON
Access Programme; NorthStar, to archival of the data. Starting 2008A, a service mode will be
offered where observations will be performed by service observers under prior guidance of
the Principal Investigators. Scheduling will gradually evolve from a static scheduling o a full
dynamical scheduling from 2008 {o 2012.

The process staried in 2007 has already proven to be both scientifically rewarding with
pioneering discoveries published scon after the observations, and very successiul among
observers with a pressure of ca. 3 in all TBL/Narval call for proposals.

TBL/Narval services include observations, data reduction with a state-of-the-art pipeline,
guality control and release at the end of each nighf. WWW Interfaces are being deveioped {o
allow astronomers a full control of their programme.




Description of the infrastructure

Name of the infrastructure; Telescopio Nazionale Calileo (TNG)

Location (fown, country): Observatorio del Rogue de Los Muchachos, La Palma, Spain

Web site address: hilp/Awww.ing.isc.es

Legal name of organisation operating the infrastructure: istituto Nazionzle di Astrofisica
{(INAF)

Location of organisation (iown, couniry); Rome, lialy

Annual operating costs {excl. investiment cosis) of the infrastructure (€y: 1,676,134

Description of the infrastruciure:

The 3.58m TNG telescope is lccated at the Rogue de Los Muchachos Observatory in La
Palma {(Spain). it is dedicated to astrophysical observations at visual and near infrared
wavelengths and offers a remarkably complete set of instrumenis for imaging and
spectroscopic observations. The main advantage of the TNG relative o other ielescopes of
the same class is that all the instruments are always on-iine and quickly selectable by the
users who may, therefore, organize their observations in a very flexible way.

TNG is a very popular, productive and successful facility. The oversubscription rate (i.e. the
ratio between requested and available time) is, on average, a factor 2.5, with about 1/3 of the
requests coming from international (i.e. non-italian, non-Spanish) teams. The scientific
production of TNG has been steadily increasing in the last 7 years. The publication rate is
one of the largest for 4m class telescopes worldwide and corresponds to one refereed paper
every 5 nighis of useful observing time over the full life of the facility.

TNG has been part of the EU access programme since FP5 (ENOQ). It was one of the most
successful and oversubscribed faciiities in FPS (OPTICON).

Services currently offered by the infrasiructurs:;

The focal plane instruments of TNG which account for most of the scientific publications are
= DOLORES: a multi-mode imager/spectrometer at visual wavelengths with a field of
view of 9'x8’ and spectral resolving power from R=300 to R=7,000
s NICS: a multi-mode imager/specirometer at infrared wavelengths (0.9-2.5 microns)
with a field of view of 4.2°x4.2" and spectral resolving power from R=40 to R=2,500
s SARG: z high resolution {up to R=160,000) spectrograph at visual wavelengths
Afourth instrument, planned o become operational by 2009, is
e GIANO: a high resolution (R=50,000) IR spectrograph covering the 0.9-2.5 microns
range in a single shot. It will be the first and only IR instrument worldwide
combining wide speciral coverage and high resolution.
All the above instruments are permanently mounied, maintained and made available to all
observers. TNG iniends to offer this service throughout the whole period covered by the

contract.

Description of work

Support ofiered under this coniract:

TNG will provide all the maintenance work on telescope and instruments, as well as the
calibration and quality-conirol operations necessary to achieve the best possible scientific

outcome from the data.
Logistic, technical and scientific support will be made available to the visiling observers who

will be also invited to give seminars and exchange information with the all the research siaff
of La Palma.
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Description of the infrastructure

Name of the infrastructure: Cenfro Astronomice Hispano Alemain

Location {town, country): Sierra de Los Filabras, Andelucia, Spain

Web sile address: hitp/fwww.cahs es

Legel name of organisation operating the infrastruciure; MAX PLANK GESELLSCHAFT

| Locetion of organisation (fown. country}: ¢/ Jesus Durban Remon 2-2, 04004 Almeria, Spain
Annusl operating cosis {fexcl investment cosis) of the Infrastructure (€. 14 5m

Description of the infrastructure;

Calar Alte Observatory is located in the Slerra de Los Filabres {(Andalucia, Southemn Spain)
north of Almeria. it Is operated jointly by the Max-Planck-institut flir Astronomie (MPIA} In
Heidelberg and the Instituto de Astrofisica de Andalucia (CSIC) in Granada and its role is {o
provide world-class observing facilities to Spanish and German cpiical and infrared
astronomers as well as to the international community. Calar Alio currently proviges iwo
telescopes with apertures of 2.2m, and 3.5m fogether with state-of-the-art instrumentation.
Calar Alto Observatory is the largest astronomical observatory in continental Europe and has
a staff of about 50, comprising technical staff, engineers, and PhD asironomers.

Calar Alto offers 12 instruments fo its users, covering the optical and near-infrared
wavelengths, both with imagers and specirographs, both low and high-resolution. A popular
instrument is the Integral Field Unif, PMAS.

Most of the observations (60%) are now carried by Calar Alio astronomers in Service Mode.
Surveys, target of opportunity, and monitoring programmes are being implemented, together
with normal programmes. A fast response Director Discretionary Time programme is

currently in place.

Services currently offered by the infrastructure:

Calar Alio provides world-class observing facilities to Spanish and German optical and
infrared astronomers as well as the international community. Observing time for both
telescopes and their instruments is open to the entire community via a Call for Proposals.
Time allocation follows strictly the recommendation of an international TAC and is solely
based on scientific merit. Currently, about 20% of Calar Alto time goss fo international
proposals (proposals not from Spain nor Germany, OPTICON eligible or not}.

Description of work

Support offered under this contract:
The support offered is the same as the support given to astronomers from member countries.

i.e., full support at all stages of the observing process, from proposal management and
handling to archival data (the latter starting end 2008). Daia will be archived at the Spanish
Viriual Observatory in Madrid, made VO compliant, and open to the community after a
proprietary time. Instrument manuals and pipelines are available to users.
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Description of the Infrastructure

Description of the infrastructure:

Name of the infrastruciure: MPG 2.2m telescope, LaSilia, Chile

Location (town, country): ESO LaSiliea Observatory, Chile

Web site address: hitp/fwww.mpia. de/Public/menu o php?MPIA/ESO22/index hitm
Legal name of organisation operating the infrastructure: Max-Planck Scocietv, Germany
L ocation of oroganisation {town, couniryy: Munich, Germany

Annual gperating cosis (excl. invesimend costs) of the infrastructure (£):625.000,00

Description of the infrastiuciure:

The MPG 2.2m telescope is a fork-mounied Riichey-Chratien system with a free aperiure of
Z2.2m. The telescope is localed st the La Silla observatory of the European Southern
Observatory in Chile.

(hitp:/fwww.Is.eso.org/lasilla/sciops/2p2/E2p2M/tecnicaz20.himi).

The telescope is equipped with three permanently installed siate of the art instruments. The
Wide Field Imager (WFI} is a focal reducer-type camera which is permanently mounted at the
Cassegrain focus. With field of view of 34'x33', Nyquist sampled by 0.238" pixels exceeding
any other La Silia instrument by a factor of 2. |t offers excellent sensitivity from 350 nm to the
near IR, with more than 40 filters simultaneously available.

FEROCS is a state-of-the-art fibre-fed Echelle spectrograph. It covers the 350 — 920 nm
wavelength range in one shot and provides a spectral resolution of abouti R = 50,000.

The third instrument at the telescope is GROND, an imaging instrument designed to
investigate Gamma-Ray Burst Afterglows and other transients simultaneously in seven filter
bands. Several dichroic beamsplitters feed light into three NIR channels and four visual
channels, each equipped with its own detector. GROND became operational in 2007.

Services currently offered by the infrastructure:

The 2.2m telescope is presenily run by the European Southern Observatory and is fully VLT
compliant.

Descrintion of worl

Support offered under this contract:

international access to the 2.2m felescope on LaSilla via the ESO system will be significantly
reduced by 2009. From April 2009 onwards, the telescope will be operated as a semi-
national facility under an agreement with the MPG. MPG will control some 8 - 10 months per
vear and will have full authority in the distribution of that time. The availability to eligible users
in the iransnational access programme will thus gresily increase, and will include any
astronomer not affiliated with a German institution. This is 2 significant change from the
arrangements that existed in FPS. MPG will offer at least 25 nights {o the programme. We will
adopt the ESO rule and reguire each visiting astronomer {o arrive on LaSilla 2 nights prior to
the observations. Alfernatively, we will offer the possibility to perform cbservations under the
access programme in service mode, via MPIA-astronomers present at the telescope.




Description of the Infrastructurs

Hame of the infrastructure: Isaac Newton Group of Telescopes

I peation (town, couniry). Santa Cruz de la Palma, Spain

Web sife address: hitp:./Mww.ing.iac.es/

tegal name of organisation operating the infrasiruciure: Science and Technology Facilities
Council

i ocation of crganisation ffown. couniryy, Swindon, United Kingdom

Annual operating costs (excl. investment cosis) of the infrastruciure (€); € 4. 1M

Description of the infrastructure:

The lssac Newiton Group of Telescopes (ING) operates the 4.2-m William Herschel
Telescope (WHT) and the 2.5-m [saac Newfon Telescope (INT), located at the Rogue de los
Muchachos Observatory at an aliifude of 2400-m on the island of La Palma. Both telescopes
are equipped with state-of-the-art instruments and aliow a very wide range of scientific
projects io be conducted.

The INT provides capability for wide-field optical imaging and intermediate resolution
spectroscopy. This combination makes the {elescope particularly suited for research in stars
and stellar systems, as well as for nearby galaxies; it complements well the capability of
other telescopes within the OPTICON framework.

Services currently offered by the infrastruciure:

The telescopes are operated year-round in order to opiimally profit from the excellent
weather conditions on La Palma. Common-user insirumenis are freely available to all
applicants. ING is well-equipped and set up to provide a high-quality service fo ifs users.
Scientists may also bring their own instrument, and observatory personnel will assist in the
successful execution of these experiments. This service is rather unique and popular with
university groups io fast-track scieniific experiments.

The ING telescopes see a wide interest from astronomers around the world. The high
oversubscription of felescope time implies that only the very best scientific projects are
awarded time.

Description of work

Suppori offered under this coniract:

The service offered by the ING under this confract is identical to that offered to our normal
user community, including transport on site, accommodation, computing and network
infrastructure, consumables, data reduction software, data archival facilities. For the scientific
suppori the visiting astronomers are assisted by a team of support personnel, including
astronomers, technical assistance on the night, a telescope operator on the WHT, and
administrative support. The support team ensures that the instrumentation is set up and
tested in order that the available observing time be used as efficienily as possible. ING also
provides training and advice for those astronomers that are less familiar with the equipment.
This makes the ING particularly suitable to reach out to new science communities in Europe.
ING's infrastructure includes extensive web tools and documentation {o plan observations
prior to arrival at the observatory and during the observations, as well as the standard data
reduction tocis for on-line analysis of the scientific data.




Description of the Infrastructure

Name of the infrastructure: United Kingdom Infrared Telescope (UKIRT)

Location {town. country): Mauna Kea, Hawail, USA

Web siie address: hitp:/www.iach.hawail.edwWURIRT

legal name of organisation operating ihe infrastructure; UK Scisnce and Technology
Facilities Council (STFC)

Location of organisation (fown, countryl: Swindon, UK

Annual operating costs (excl investment cosis) of ihe infrastructure (€} 2871427 {FY
2008/08;

Description of the infrasiructure:

&
H

The facility is iocated at an altitude of 4000m at the summit of Mauna Kea on the island o
Hawaii, which is one of the bast infrared observing sites in the world.

UKIRT has two mutually-exclusive modes of operation: Cassegrain and wide-field. In
Cassegrain mode, imaging and spectroscopy are available over the range 1-5pm with the
instruments UIST, UFT! and CGS4, all with polarimeatric options. In wide-field mode, WFCAM
is available. WFCAM is a revolutionary near-infrared (ZYJHK) camera.

The administrative base for the facility is the Joint Astronomy Centre (JAC) located at sea
level in Hilo, Hawaii.

Services currently offered by the infrastructure:

The mission of UKIRT is to enable astronomical observations and to provide the resultant
data products to its users. Sophisticated data reduction pipelines are provided for each

instrument.

Description of Work

Supnport offered under this contraci:

UKIRT operates a flexible-scheduling system. Approved projects are carried out in one of

two modes:
s ‘observer mode’: A member of the user group visits the telescope for an obsarving run.

= ‘service mode’: The user group does not send an observer to the telescope, but the data
are obtained by other observers over the course of the semester. Dala are made
available for download within 24 hours of the observations taking place.

Mote on Implementation Plan

Unit of Access: Time is allocated on the telescope in units of hours and this is the adopted

unit of access.
e For projects underiaken in service mode: the delivered access is the number of hours

spent observing the project.
For projects undertaken in observer mede: the delivered access is the number of hours

aliocated fo the project.
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Descrintion of the infrastruciure

MName of the infrastruciure: Telescopio Carlos Sanchez (TCS)

Location: Tenerife, Canary Islands, Spain

YWeb sife address: hitp/lwww . iac.es/iclescopesiien.himi

Lagal name of organisation operating the infrastructure; Institulo de Astrotfisica de Canarias
Location of organisation (fown, country): Cf Via Lactea s/n. 38200 — La Laguna. Tenerife,
Spain

Annual operating costs {excl. investment costs) of the infrastructure (€): 338028 €

Descrintion of the infrastruciure:

Access is offered to the 1.52-m Telescopio Carlos Sanchez (TCS), insialled at The
Ohservatorio del Teide (OT), located in izafia (Tenerife, Spain} at the altitude of 2,400m,
upon a volcanic plain in the pre-park area of Teide National Park.

The telescope is owned and operated by the Instituto de Astrofisica de Canarias (IAC). The
TCS is mainly devoted io night-lime infrared observations, with an excellent image quality
over a wide field of view.

The TCS' common user insirumentation includes two near infrared and one opfical
instrument. As a complement to these instruments, SCIDAR (SCintillation Device And
Ranging) is regularly set up to measure the intensity of the atmospheric turbulence and its

dependency on aitifude.

Services currenily offered by the infrastruciure:

Research teams presently have the opporiunity twice a year to apply for fime at the TCS
through the Spanish Time Programme {CAT).

Description of work

Suppor offered under this confract:

All users receive all required technical support. Astronomy support, covering introduction,
assistance and professional advice in the use of the equipment and for optimal execution of
the research programme, and night-time suppori. Health and safety procedures and
equipment fo ensure a safe working environment, including trained first-aid staff, lone-
worker alarm systems, on-call night guard, medical emergency room, and an ambulance.
Office space is made available, in case a longer stay is required.




Description of the Infrastruciure

Mame of the infrastructure: German Solar Telescopes

Loestion (fown, countny): Mt Teide, Cenarv islands. Spain.

Web site address: http/Avww kis.uni-freiburg.de

Legal name of organisaiion opersting the infrasfructure: Kispenheuer-institut  fusr
Sonnenphysik (KIS)

Location of organisation (fown, country):  Freiburg, Germany

 Annual operating costs (excl. investment cosis) of the infrasiruciure (£). 818580 Euro.

Description of the infrastructura:

The VTT is a classical solar ielescope: two coelostat mirrors at the top feed the sunlight into
the telescope. The primary mirror has a diameter of 70 cm and a focal length of 48 m. The
VTT is one of only a few solar telescopes world-wide that have adaptive optics permanenily

installad.

The VIT is equipped with state-of-the-art instrumentation to perform imaging and
spectropolarimetric measurements: Fast CCDs can be used for high cadance imaging.
Sophisticated instruments include (g) POLIS, a spectropolarimeter for the iron line pair at
630.2 nm with simultaneous intensity profiles for Ca Hl H. (b) TIP, a spectropolarimeter for the
near Infrared (up to 2 pym). (c¢) TESOS, a 2D spectrometer based on three Fabry-Perot-
interferometers achieving a spectral resolution of 250000. TESOS can aiso be used in a
polarimetric mode to measure the magnetic field, and (d) the Echelle spectrograph, which
allows to measure the line intensity profiles simultaneously in three different optical
wavelength bands. Certain combinations of intruments allow for simultaneous muti-
wavelength observations, in order to reirieve information from different layers of the solar

atmosphere.

Services currently offered bv the infrasiructure:

The telescope is used for scientific observations from mid April through mid December.
Typically 25 observing campaigns of 9 days each are carried out every vear. The VIT
service team prepares all campaigns by setting up the instruments and aligning them
optically prior to the campaigns. A technical assistant accompanies each observation.
Computing facilities at the VTT assure that preliminary data analysis can be performed on
the recorded data at the site during the observations.

Description of work

Suppot offered under this coniract:

For the OPTICON ACCESS programme we support the instruments: (a) POLIS, (b} TIP, (¢}
TESOS, and (d) the Echelie Spectrograph. Some of the instruments can be used in paraliel
for multi-wavelength observations, e.g., POLIS & TIP or TESCS & TIP.

The users are offered accomodation in the recidencia of the Observatoric def Teide. The VT T
offers powerful on-site computing facilities including imaging processing sofiware {e.qg., IDL)
and infernet connection during the observing campaigns. The relevant instrumentation will be
optically aligned and prepared fo start observation. Typically, one support scientist and one
technical assistant accompany each OPTICON campaign.




Description of the Infrastructure

Name of the infrastructure: Swedish 1-m Solar Telescops

Location (town, country): Observatorio del Rogue de los Muchachos, Lz Paima, Spain
VWeb site address: www.solarphysics. kva.se

Legal name of organisation cperating the infrastruciive: Royal Swedish Academy of
Sciences

i ocation of organisation (fown, couniry); Stockholm, Sweden
Annual operating costs (excl. investment costs) of the infrastruciure (§); 2748

Descrintion of the infrastruciure:

The SST is located on La Paima at an altitude of 2400 m in the Observatorio del Rogue de
los Muchachos. it is currently (2008) the largest solar telescope in Europe and the second
largest in the world. iis main goal and asset is high spatial resolution. The SST reaches the
‘dream-limit’ of solar physics with diffraction-limited 0.1-arcsecond resolution in blue light.
Recent progress in detector technology and image restorations has allowed also record-high
temporal resclution {~1s) while maintaining spatial resolution.

The telescope has adaptive optics and tip-tit correction integrated in the light path. The
adaptive optics will be upgraded to higher order (about 90 modes) in 2010. An observer can
choose between two main observing modes: spectroscopy or imaging. There are basic
opiical setups with possibilities for individual changes or additions. Instrumentation is as
follows:

TRIPPEL A spectrograph with polarimetric capabilities. Three speciral regions can be
ohserved simultaneously with supplemental slit-jaw imaging in several wavelengths.

Blue imaging (<508 nm} Four fasi-readout 2k x 2k CCD cameras are used with
interference filters for passbands of diagnostic interest, e.g. different positions in the Ca il H

fine.
Red imaging and polarimefry (>500 nm) A new state-of-the-art double Fabry-Pérot

system is being installed during 2008. The new high-transmission and fast-tuning system is
an imaging full-Stokes polarimeter that can scan speciral lines. Deteclors are several 37-
frames/s Sarnoff CCDs with very iow readout noise.

Services currently offered by the infrastruciure:

The observing season is from April to Ociober. Observing runs typically last 10-15 days.

Description of work

Suppori offered under this contract:

Operations and instrumentation are well documented in an on-line manual. Cn-site support
consists of a support astronomer and a student assistant who provide infroduction to the
instrumentation and problem solving when needed.

The large amount of daia produced makes it imperative that the observer can inspect it and
select what is good. Software fools to that end are provided.
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Description of the Infrastructure

Name of the infrastructure: Angio-Australian Telescope + United Kingdom Schmidl
Telescope

Location {town. couniry): Siding Spring Observatory, Australia

Web site address: hifp//iwww.220.gov.au

Legal name of organisation operating the infrastruciure: Anglo-Australian Telescope Board
Locztion of organisation (fown. country): Sydney, Ausiralia

Annuzl operating costs {excl. investment cosis) of the infrastructure (€} 5,888, 400 (AAQ)
Description of the infrasiructure:

The Anglo-Australian Telescope (AAT), the largest optical/infrared telescope in Austraiia, has
a 3.8m mirror on an egquatorial mount, with prime, Cassegrain, and coudé foci. it is situated at
Siding Spring Observatory, at an alfitude of 1154m. The United Kingdom Schmidt tslescope
(UKST), also situated at Siding Spring Observatory, is a 1.2m Schmidt telescope that has
been used for wide-field photographic surveys of the southern sky but is now used almost
exclusively for multi-object fibre spectroscopy with the Six-degree Field (6dF) instrument.

Both the AAT and the UKST are operated by the Angle-Australian Observatory, which has its
headquarters in the Sydney suburb of Epping. Approximately a dozen astronomers provide
cbserving support to visiting observers. A night assistant and technical support staff are
always provided at the AAT, while UKST observations with 6dF are carred out both in

service mode and by visiting obsarvers.

Services currently ofiered by the infrastruciure:

The common user instruments on the AAT are: (i} the AAOmega dusl-beam optical
specirograph, fed by either the Two-degree Field (2dF) multi-fibre system, allowing
simultaneous spectroscopy of up to 392 objects within a two-degree field, or by the SPIRAL
integral-field unit with a 22" x 11" field of view; (i) IRIS2, a 1-2.5 micron imager and
spectrograph offering broad-band and narrow-band imaging over a 7.7' x 7.7" field, as well as
R=2400 spectroscopy in long-slit or multi-object mode using multi-slit masks; and (i) UCLES
and UHRF, for high-resolution (R=50k—100k) and ultra-high resolution (R=300k—900k) optical
écheile spectroscopy. Visitor instruments are also supported, as are Target of Opportunity
override programmes using the currently mounied instrument.

Observing time on the UKST is available to User Groups, normally for large, iong-term
survey projects, and is aliocated based on open, competitive calls for proposals. The sole
instrument currently offered on the UKST is the 6dF multi-object fibre specirograph, which
can observe up to 150 objects simultaneously, using an off-telescope robotic fibre pesitioner
to place fibres on interchangeable field-plates.

Descrintion of work

Support offered under this contract

Like other AAQ cbservers, OPTICON users receive assistance with proposai preparation and
submission to AATAC. Due to the complexity of the instrument, 2dF observers have an AAC
staff astronomer provided for each scheduled night; users of cther instruments receive
training on their first night, and on-call support thereafter. Data reduction pipelines are
provided for 2dF, 6dF, SPIRAL and IRIS2. Post-observing assistance with data reduction is

also available.
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Description of the Infrastructure

Name of the infrastructure:  Mordic Optical Telescops

Location {town, country): Rogus de los Muchachos Observatory, Sarafia, La Palma,
Spain
Web site address: hito/fiwww.notiac.es

Legal name of organisation : Nordic Optical Telescope Scientific Association

Location of oraanisation {fown, country): Lund, Sweden

Annusl operaling cosis {exdl. invesiment costs) of the infrastructure (€); 1.7 M€

Description of the infrastructure:

MNOT is a 2.5m telescope at the world-class site of Rogue de Los Muchachos Ghservatory,
La Palma, Canary Islands. The NOT instrument suite includes direct imaging and low-
resolution speciroscopy with a wide choice of filiers, grisms, and polarimetric oplions in
flexible combinations through the focal-reducer instruments ALFOSC (optical, 2Kx2K CCD)
and NOTCam (near-IR, 1Kx1K Hawaii array). The 4Kx4K direct CCD camera MOSCA offers

high UV sensitivity. The fibre-coupled, high-resolution optical spectrograph FiES (R =
60,000), located in a stabilised room off the telescope, can yield radial velocities with errors

‘below 3 m/s, as needed to search for exirasolar planets.

The standby CCD imager StanCam and FIES are always ready for use for Target-of-
Opportunity and synoptic projects on fransient or variable targets. NOT's goal for ~2011 is a
fixed set of instruments offering instant access to optical and near-IR imaging and low-
resolution spectroscopy with polarimetric options, high-resolution optical spectroscopy with
excellent radial-velocity performance, and a fast-readout (“Lucky”) camera. Our operating
procedures will be optimised to take full advantage of this flexibility.

Services currently offered by the infrastruciure:

In addition to standard proposal submission, peer review, and scheduling procedures, NOT
offers a ‘fast-track’ option by which small programmes can be submitted, approved, and
executed within a shorf time. Service observing by staff is offered when the science goals
require special scheduling. At the telescope, visiting scieniisis are given insiructions in the
use of the telescope and accompanied by staff at the beginning of their run. Quick-lock
pipeline processing is available for all instruments {o allow immediate quality assessment by
the observer. Observers under the CPTICON access programme receive exactly the same
level of service as Nordic observers.

Description of work

Support cffered under this coniract:

The NOT will offer complete support for users, from proposal submission through the
common OPTICON observing proposal interface io support at the observaiory and daia
delivery at the end of the project, whether conducted on-site or by staff observers in remote
mode. Complete up-to-date information on all instruments and facilities is maintained at the
NOT web site. Staff are always available for consuitations and may help with local travel

arrangements.




Description of the Infrastruciure

Name of the infrastruciure:  THEMIS solar telescope

Locafion ftown, counfrvy. Tenerfe, Canary islands, Spain

YWeb site address: htio: /Awww. themis.iac.es

t egal name of organisation operating the infrastruciure: THEMIS 3L

L ocation of organisation {town. country): Lalaguns, Tenerife, Spain
o

Annual operating cosis {(excl. investment costs) of the infrasiructure (€ 214000 £

Description of the Infrastructure:

THEMIS is 2 joint operation of France (CNRS) and Haly's {CNR) national research agencies.
It is located at [zana, aititude 2400m, within the Teide Observatory on the island of Tenerife
{Canary islands, Spain). The installation was commissioned in 1898, A local technical staff
of 11 works either at the telescope or at cur base offices.

The THEMIS telescope is a 90 cm, /16 aperture solar telescope, currently the world’s third
largest in operation. lts specialized design allows for very high-accuracy spectropolarimetry
of the solar surface. Sunlight is polarized at fractional levels of intensity ranging from 107
{1%) to 10®° (0.0001%), or even possibly weaker levels. Polarization conveys unique
information on the magnetic fields acting at the solar surface and atmosphere, but also
provides much other information on the physical state of the emitling aioms in conditions
unobtainable in any terrestrial laboratory. Polarization is also a delicaie physical property,
guite easy to contaminate with spurious signals coming from the optical collectors. THEMIS
has a dedicated “polarization-free” optical path to avoid such problems. This includes an alt-
az telescope mount with an helium filled telescope tube, and a polarimeter located at the
prime focus. A tip-tilt system was fitted to ihe telescope in 20086 o stabilize the solar image
on the entrance slit of the spectrograph. The specirograph itself is an f/70double
spectrograph (=10°%, and allows up fo 10 simultaneous wavelengths o be detected at the
output. Themis has several modem EMCCD and InGaAs CMOS cameras to detect the full
range of wavelengths at high sampling rates. Thanks to is optical design, THEMIS delivers
routine vector polarimetry analysis with an accuracy ranging from 10° to a few 107, state-of-
the art values not easily achievable in other felescopes.

The MDSP mode allows for multichanne! subtractive double-pass spectro-imaging. The IPM
IPM mode ailows very narrow-band imaging with a universal birefringent filter followed by a
Fabry-Perot interferometer. Imaging at the fimit of diffraction has been considerably improved

by the tip-tilt device.

The observing campaign lasts from mid-april to mid-November, providing about 250 days of
observations (7 days/ week). A typical observation ‘run’ fasts 7 to 10 days and we
programme 20 to 25 observing runs per campaign. Observations are normally technically
prepared by local staff and performed by the visifors.

Description of work
Support offered under this coniract:

The proposed instrumentation is; MTR, DPSM and imaging programmes.

During the run, the observer is backed up at all imes by a technical assistant / telescope
operator. A staff scientist is always physicaily present in the beginning o validate the setup
and ensure that the scientific case can be achieved. A reguest for more scientific or technical
support can be expressed at any time with 2 iypical response time of 2 to 4 hours. We
strongly support the data analysis using a dedicated set of online sofiware that are available
in the observing rocom and down loadable at the user’s institution. Observers are encouraged
to use them and trained fo do so during the first few days of their run.




g
LA

Description of the Infrastruciurs

Name of the infrastruciure: Aristarchos Telescope Helmos Observatory (ATHO)

Location fiown. country): 2.3 kkm Neraidorghi pesk, Helmos mouniain, Kalavryia Achaias,
Peloponnese, GREECE

Web site address: hifp://fwww . astro.nca.gr/helmos

Legal name of organisation operating the infrastructurs; Nationhal Chservatory of Athens —
institute of Astronomy and Astrophysics

Location of organisation (town., couniryy P.O. Box 20048, GR-118 10, Thissio, Athens,

GREECE
Annual operating cosis {excl. investiment cosis) of the infrastructure (€): 808588

Description of the infrastructure:

The new 2.3m ARISTARCHOS optical telescope has been built by Carl Zeiss Jena utilizing
new technologies and technigues arising mainly as a spin-off of the development of the new
generation of 8-metre optical/IR telescopes. lts optical design is such as {o offer a large
imaging area (1.05 degrees).

The telescope dome and ancilliary buildings are located st the Neraidorahi peak of the 2.3
km mountain Helmos, Peloponnese, South Greece.

The telescope is equipped with 2 number of instruments covering all standard needs in
imaging and specfroscopy. In particular, the following instruments are available for the guest

observers from June 2008:

a. A back-iliuminated 1kx1k CCD camera (SiTeAB, liquid nifrogen cooling). The pixel size is
24 microns and thus the camera covers a 5 arcmin field-of-view on the sky.

b. A low dispersion spectrograph (1200 line mm’ resuliing in a scale of 3 Adpixely. This
covers the wavelength range of 4270 A 7730 A,

while two more instruments are soon going o be commissioned:
c. The Manchaster echelle spectrograph (MES; R=10° for 30 micron pixel, 31.6 grocves/mm

echelle grating, resolution ~6 km/s).
d. A moderate field-of-view back-illuminated 4kxdk camera (fFairchild imaging CCD 486,

Grade 1) with a pixel size of 15 microns (~10 armin field of view).

Services cuitenily offered by the infrastructure:

A call for proposals was released for a first testing observing period 2008 A (June-July 2008}.
Once final commissioning is complete there will be 2 calls for proposals annually.

Description of work

Support ofiered under this coniract;

Support Astronomers as well as Night Assistants and Technicians are avaiiable {o assist the
observer with the preparation of the observations as well as the acquisition of the data. Data
are stored in high capacity data siorages and can be refrieved by the observer at their home
institution using standard internet protocols.




Description of the Infrastructure

Name ¢f fhe infrastructure: Liverpool Telescope

Location (fown. country): Observatorio del Rogua de los Muchachos, La Palma, Spain.
Web site address: hitp:/ielescope livim.ac. uk/

Legal name of organisation operating the infrastructure: 1iverpool John Moores University
Location of organisation (town, country): Liverpool, UK,

Annual operating cosis (excl. invesiment costs) of the infrastructure (£} 903,197

Description of the infrasiruciure:

The Liverpool Telescope is a fully robotic 2m aperiure optical and near infra-red telescope.
it is the largest fully robotic telescope in the world, and offers unigue rapid-response
capabilities for optical studies of iransient sources or follow-up of sources detected at other
wavelengths. The instrumentiation offered consisis of two optical CCD cameras (one
optimised ior high time-resolution studies), an infra-red camera, an optical single-shot
polarimeter and an optical, fibre-fed double-beam spectrograph.

Services currenily offered by the infrastructure:

We offer the facility for repeated monitoring of astronomical objects at any frequency from
minutes to months; target-of-opporiunity observations of transient sources; moving solar
system objects; sources which flare; or observations scheduled to be simultaneous with
observations at other facilities (usually spacecraft). Such observations can be optical or infra-

red imaging photometry; spectroscopy; or polarimetry.

Description of work

Support offerad under this coniract:

Successful applicants define their observations using web forms, an automatic scheduler
optimises the sequence of all observations, and users are notified by email the day after any
of their observations are carried out. They are then able to retrieve their data at their home
institution using standard internet protocols. Observations for a project are not carried out in
a single block, but at user-defined intervals, and they are available to the user as they are

taken, and can be used to modify the programme as appropriate.

Support is via a dedicated web accessible electronic helpdesk and a support astronomer who
can be contacted by email. Queries relating fo specification of observations and data
products are answered within one working day, and usually sooner. Observers do not travel
to the LT, and suppeort at the telescope is not applicable. Some users may instead visit the
operafing centre in Birkenhead, UK, for pre- or post-observation assistance by Observatory

staff.




Description of the Infrastructure

Name of the infrastructure: DOT

Location (town, country): Rogue de ios Muchachos Observatory, La Palma, Spain
VWeb site address: hiip://dot.astro.uu.ni

! saal name of organisation operating the infrastructure: NOVA
Location of crganisation (town. country); Utrecht, The Netherlands
Annual operating cosis {excl investment costs) of the infrastructure (€} 147,282 -

Bescription of the infrastructure;

The Duich Open Telescope (DOT) is an innovative 45cm solar telescope, compiately open,
on an open 15m stesl tower and uses wind fo flush the telescope and its surroundings io
minimize local atmospheric turbulence. i demonstrated successiuily the open-telescope
iechnology that now widely Is used for the design of future instruments.

The DOT produces multi-wavelength tomographic images, operating af the wavelengths of
Ca Il H (396.8nm), G-band (430.5nm), blue continuum (432nm), red continuum (854nm) and
H-alpha (656.3nm). Together they sample the solar regime from deep photosphere through
low chromosphere into the high chromosphere.

The DOT is a source for high-resolution image sequences and the only source worldwide for
routine high-resolution H-alpha image data of the sun.

DOT-data provides science input in themselves, but are also highly valuable as context
tomography for smaller-field spectrometry and polarimetry at other telescopes, and when
combined with coronal EUV imaging from space. The DOT is frequently used in mulii-
telescope campaigns with other telescopes (e.g. SST, VTT, THEMIS), rocket launches and
spacecraft. The DOT and SST are neighbours with the DOT control room inside the SST
building, sharing the same seeing and hence maximizing scientiiic output.

Services currently offered by the infrasiructure:

Solar observing campaigns in general take place between mid April and mid December.
They normally last for 2 weeks, which is considered as a minimum fo give the observer a
reasonable chance of good seeing conditions.

The DOT follows an open data policy, meaning that the processed observations are made
available on the web and are availabie for scientific use to everybody. External users receive
telescope time through peer-review time allocation. Allocation in multi-telescope campaigns
is done in close collaboration with other telescopes.

In order to be able to process the encormous amount of data (up to several Terabyle per
observing day) without huge delays, an on-site water-cooled computer farm is operational
capable of keeping up with the processing of the average daily harvest of speckle data. The
data is reduced during the night and available for the Pl the next day. The processed data is
stored on a high-volume data server that contains all data collected since the autumn of
1999. Integration into the Virfual Solar Observatory VSO is foreseen within the confract

period.

Description of work

Support offered under this coniract

DOT will offer complete support at all stages of the observing process. Technical information
about the instrumentation is available on the DOT web pages, where the DOT data archive is
housed as well. Observers will be assisted by at least one DOT technician and astronomer
on-site to infroduce them and help with the observations and with data processing and
archiving. There are adeguate computer facilities.




WY Implementation Flan

tstimated
number of Estimated

Short name Min guantity of | Estimated | days spert numbar
of Unit of | Estimated access to be number at the of
insialiation zccess | Unit cost (€) provided of users | infrastruciure ! projecis

OHP183 Night 1756 50 14 55 5

UKST Night 1503 25 4 10

4
NOT Night 3860 32 33 40 6
THEMIS | Day | ~3ee2 . |. 41 - | 8 | . 14 S
Aristarchos Night 1866 23 16 30 8
(hé—;}rrs) Hour 376 151 12 D 3
DOT Day | - 1485 | 32 TR

Some infrastructures {eg CFHT, LT, UKIRT) operate in service mode, at such facilities the
user is not physically present at the facility during the data taking.

The number of observers at classically scheduled telescopes may vary depending on the
complexity of the observing plan, so the estimated number of person-days spent af the
infrastructures is only indicative.
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Worlk package WEg Start dats t.1-200%9
number

Work packags title Management

Activity type MGT

Participant number 1 8

Participant short UCAR | STFC

namne

Person-months 80 48

Ohjectives:

This WP will deliver effective and efficient project-wide management; ensure excellent
communications within, and cohesion between, the many aspects of this large and complex
project. Priority will be given to ensuring efficient financial control, ensuring that each activity
is managed appropriately and ensuring that all milesiones, deliverables, and EC reports are

achieved {o a high standard.

Description of work:
This activity will be carried out by these overlapping aclivities:

The Management Board: Strategic decisions and oversight of the entire project will be
made by a management board. it will mest approximately every 12-48 months. The board
will meet at open ‘general meetings’ with closed sessions limited only to the most sensitive
discussions. Board Meetings will involve key project personnel plus the lead scientists from
the participant institutions with the aim of reviewing progress, disseminating resulis {o the
whole project and to other interested parties and planning for future activities. Meetings will
be heid in the participant institutes so that scientific sessions will permit the local staff
involved fo give detailed reports and interact with the Steering Committee. Cbservers for
other EU activities (Radionet, AstroNet, Europlanet or their successors) will be invited to

maximise inter disciplinary exchange.

Il The Executive Commitiee: Day to day control will be invested in an executive commitiee
comprised of represeniatives from major funding bodies and by representatives of smaller
pariners. It will meet every 6-24 months.

ilt The Project Office: The Project office will include the Project Coordinator, the Project
Scientist, and senior PA suppori. The Project Scientist, assisted as necessary, will maintain
oversight of all project activities, at monthly, quarterly or semi-annual level as appropriaie.
This involves attendance at WP meetings and web-site monitoring, with the aim of checking
timeliness of deliverables and quality of milestonas, providing an external review of
management and activity performance.

The project office will be responsible for collecting, editing and collating all the financial and
technical reporting information for the EC reports, in addition to supporting the Executive and
Board meelings and reviews. The Project Scientist manages {echnical reporting, and
continuing financial status review of the whole project. The Coordinator's PA manages all

financial and adminisirative issues.

Deliverables:

8.1: First EC repori (14)
8.2: Second EC repori (32)
8.3: Third EC report (50)
8.4: Final EC repori (50)

Milestone: Mid-Term Review (if implemented)




Worle package Wre Start date a1-0%-20408
number

Work packags titls Europe of the Future: Technologies

Activity type COORD

Particinant number g 17 4 3 2

Participant short STFC | NOVA | IMAF CHRS | EBC

name

Person-months per 5 3 8 8 1

participant

Objsclives:

This WP combines two activities. The Key Technologies Network continues OPTICON's
highiy-successful (and now widely copied) FP8 planning aclivity, which maintains awareness
of a wide range of technologies of potential value to astronomical instrumentation and
telescopes, investing seed-corn effort into proving and testing the most promising. [t also
provides the forum where all the RTD programme leads share information and requirements.
The Software Standards network is the European part of an international collaboration, which
defines the standards required for the next generation of data processing software. This
software, which makes up a maijor part of lifetime project costs, is the tool which captures and
converts the data from the instruments on the telescopes into a form suitable for scientific

Luse.

Description of work

WP 9.1 Key Technologies Nebwork {(KTH):

This will identify key technology needs relevant to the AstroNet Facility Roadmap, develop
and regularly update the extant (FP6) dynamic Technology Roadmap, analyse technology
developments in other sectors which provide opportunities for application in astronomy,
identify spin-out opportunities for technologies developed for astronomy to be used in other
research sectors and to improve the competitiveness of European industry, help build project
consortia to develop those technologies and search out technology development funding. It
will provide a forum to share information between the FP7 OPTICON RTD activities.

The network will be coordinated by a core working group based on the RTD Pis with
additional co-opted members, with several members carrying on from the FP6 OPTICON
KTN working group to ensure continuity. Specific working groups on individual technologies
will draft in others with particular expertise where appropriate. The programme will be
expliciily coordinated with the ESA technology programme and connected o the AstroNet
Science Vision and Facility Roadmap.

The main KTN activity will be to run a series of workshops at host sites chosen from the
OPTICON partner organisations. Activities will include:

» Project definition and consortium development: bringing togsther teams to develop future
proposais for technology development.

s+ Technology Roadmapping: mapping AstroNet science goals onto technologies available
and requiring development, and linking to implementation paths and funding sources.

s Key Technologies Workshops: to look into particular technology areas and investigate
how FEuropean cooperation can help make significant advances, in particular: deiectors,
new optical materials, photonics devices, novel materials for cryogenic structures, and
systems modelling. Explore linkages and opportunities between technology
developments across the OPTICON FP7 programme and other relevant European

collaborative programmes.
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The KTN wili assist the OPTICON Astrophotonics JRA in developing links with industrial and
acadamic photonics groups throughout Europs, making use of European industrial networks
such as the UK Photonics Knowledge Transfer Network. [t will also deveiop a network of
Europsan organisations with capabiliies and interests in cryogenic measurement of
structural and optical properies of new matsrials, aimed at developing future funding
oroposals.  Meeting costs will be minimised by hoiding them with OPTICON progress
meetings and during international conferences.

WP 8.2 Software Standards

This WP will develop detailed software standards for an open, modular sysiem for processing
and analysis of astronomical data by end users. The work described will be shared on equal
terms between a North American project lead by the US Virtual Observatory project NVO,
and the OPTICON effort described for this Network.

A steering commitiee representing the OPTICON portion of the effort will be formed io
plan and coordinate activities by the European partners. It will also provide scientific
guidance. Likewise, activities within North America will be managed by NVOQ. An executive
committee composed of senior members of the OPTICON and NVO projects will jointly plan
and coordinate development across the two groups. The steering commitiee, with
participation from the major organizations involved and the community, will oversee the work
through regular reviews. It will plan and coordinate activities by the European partners, and
provide scientific guidance fo the project. ESO will lead this committee and provide its chair
while the vice-chair will be selected from the Euro-VO communily to ensure close
coordination with these efforts. An executive group composed of senior members of the
OPTICON and AVO projects will jointly plan and coordinate development across the fwo
groups.

The developments of the software standards will be based on the work of the OPTICON
FP6 Network 3.6 on 'Future Asfronomical Software Environments' which defined high-ievel
requirements, provided an architectural concept and outlined interface standards to be
specified. The work will be shared between INAF and CNRS-OAMP following prescriptions
by the steering committee. Several standards will be developed in close collaboration with
IWOA and Eurc-VO, such as for messaging and parameter passing. All standards proposed
will be reviewed following IVOA procedures. A first draft version of the standards will be
verified through prototypes.

To ensure usability and inieroperability, a basic reference implementation will be produced
when the final standards specifications have been issued. ii will provide a minimum but
functional system which can be evaluated by external users. Some real-world astronomical
use cases, both in Python and C languages, will be developed to demonstrate scalability,
usefulness and flexibility of the system. Basic recommendations on software engineering
aspects such as code control, problem reporting and installation will be issued.

Deliverables
9.1.1: Revision of the Technology Roadmap (13)
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Waork package W0 Start date | O-01-2008
number

Work package title EFurope of the Fufure: Scisnce

Activity type COORD

Participant number g Z1

Participant short STFC | RNUIG

name

Person-months per 51 8

participant

Ohilectives:

WP10 is a2 ftwo-part network, supporting wide community involvement in defining the
scientific goals of the nexi generation large facilities. WP10.1 supporis the European
Extremely Large Telescope science case development; WP10.2 supports the High Time
Resolution Astrophysics community in confributing their expertise and interesis to many

projects.

Description of work
WP10.1 Science Case development for the European Extremely Large Telescope

The European Extremely Large Telescope (E-ELT) is a future, major new infrastructure that
will revolutionise astronomy in Europe and will alliow Europe to maintain is world-leading
position in astronomical research. This WP will provide the essential networking infrastructure
to continue science case development in the critical period leading up to construction of the

telescope and instruments.
The next phases of the E-ELT Project

Developmeant of the science case itself (and hence the scientific input to the Design
Reference Mission planning process), was specifically excluded from the FP7 "E-ELT
Preparatory Phase" programme. In this WP we will provide the essentiai community
networking activity tc achieve further science case deveiopment during the three year period
beginning in early 2009. The WP will organise community E-ELT science mestings - one
meeting will be held every other year. The meetlings will be particularly important for
maintaining dialogue between the E-ELT project, the instrument teams in the community and
the base of future E-ELT users. This will require staff to coordinate the work, organise
meetings and write/edit science case documents.

The WP will provide continued support of the ESO- OPTICON Science Working Group. This
involves providing funds to cover travel for SWG members in the community to attend SWG

meetings.

The WP will deliver a detailed science case document to support the proposal for E-ELT
construction.

VWP10.2 European Metwork for High Time Resolution Astrephysics

The E-ELT represents a specific challenge fo the HTRA communily. This WP will develop
science cases and concepts for telescope and instrument design. In particular, it will
concentrate on the science foundations of HTRA, and include the implications of E-ELT,
detectors and the data aspects of HTRA. The latter will include data storage, streaming,
curation and HTRA aspects of virtual observatories. The science foundations will include a




Ln
(W3]

theoretical and observational analysis of various astronomical targefs as well as the
undenving fundamental physics of the radiation field at very short time scales, such as
quanium correlziion effects. The instrumentation work will include issues relating o confrofier
siecironics for existing and future fast read-cut detecior systems.

This WP will form specialist working groups, considering the various scientific and technical
challenges and their possible miligations. These groups will work closely with WP2, which is
concemned with development of fast detectors. The efforis of the working groups will be
presented and discussed in a wider forum through workshops.

The WP will hold two specialist workshops, bringing together the Eurcpean HTRA scientific
community. The programme will culminaie with an international conference on HTRA, which
wili build on workshop culcomes, and will include relevant aspecis of expected E-ELT
performance and instrumentation plans, more general detector developments, and relevant

data handling technigues.

Deliverables
10.1.1: Community E-ELT Sclence meeting report (13)
10.2.1: International Conference {38)
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Worlk package number | WP11 | Start date | 91-01-2009
Waork package title Enhancing community skifis — Strengthening Skills
Activity type COORD

Farticipant number 2 2 & 20 18

Participant short CNRS | ESO | MPG | UDUR | FEUP

name

Person-months per P12y W2 O{1) 0{Z} &

participant

Objectives The objectives of this WP are to teach the skills necessary to use siate-of-the-
art European astronomical infrastructures, to develop the user community regardiess of
naticnality and to enable both established and new communities to participate fully in the
use and development of the newest large scale facilitiss.

Description of work:

WP11.1 — Community Development: This WP will organise activities transferring
knowledge from experienced astronomers familiar with forefront cbservatories to new
users {young scientists, or scientists from the new member siates). These activilies
include technical schools and workshops organised in ieading institutes or observatories
and short term exchanges of engineers or scientisis. The activity will be managed by a
Steering Committee comprising experienced people from leading institutes and
observatories plus representatives from the “targeted” communities. [t will work in
coordination with the SREAC (Sub-Regional European Astronomical Commitiee,
gathering all countries from South-Eastern Europe and their neighbours) and the EAS
(European Astronomical Society), to ensure an appropriate communication with, and
feedback from, the user community at large , and in particular from the new EU member
states. The tasks are organised according to the primary objectives.

WP 11.1.1 Organisation of observing schoois This WP addresses mainly the first
objective: “to train young researchers in observing techniques and data reduction early in
their careers”. [t will organise “Observing schools” hosted by observatories equipped with
modern instrumentation where medium-size telescopes (1-2m) are used to conduct a
genuine research programme. The training will be conducted in small groups (typically 4
students) under the supervision of an experienced astronomer. The process will include
preparation of the observations, set-up of the instruments, observations, data reduction
and presentation of the scientific results, all within a two week duration school. With the
development of large databases and virtual observatories, and the increasing importance
of multi-wavelength studies, specific training is also required {o optimaily extract, evaluate,
and then exploit these data. This will be done by schools which simply replace newly
obtained telescope data by archive data, all other organisational details being similar.

WP11.1.2 LaCaille exchange grants. The WP will develop a programme to fund short
(up fo one month) visits of engineers or scientists {o leading institutes all over Europe, with
emphasis on development of modermn instrumentation or observing techniques.
Announcements of opportunity will be periodic, selection made by a specific board, but
with a time scale flexible enough to allow rapid response to emerging needs.

WP11.1.3 Organisation of “Awareness” conferences. The WP will organise workshops
given by a small team of expert scientists and instrumentalists {(assembied by OPTICON)
at Universities or National Cbservatories. These events of a few days duration will
address students ready to engage on a PhD programme, 3rd cycle young researchers orf
even more senior scientists gathered in a single place from all over a country or region.
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They will present the top-level existing facilities in Astrophysics, their scientific capabilities,
as well as the future facilities with their science cases, thus covering a broad range of
subjects.

WP11.2 The European interferometry Initiative

This activity will maximise community-wide involvement in the world’s first common-user
large ielescope interferometer, ESC’s VLT, strengthening both scientiiic and fechnical
involvement. The WP will include an exchange programme, three astrophysical working
groups 1o defing a Eurcpean vision and sirategy for interferomelry in the ALMA/E-ELT
era. The groups wili review the specific areas o put 2nd generation VL1 instrumentation
in context with available and planned faciiities and instrumentation, exploiting synergies
and complementarities. These groups will include experis from ouiside the exiant
consortig, in order to bulld an open and participalive science vision for the near future of

the VLTI

WP11.2.1 Fizeau exchange granis

The WP will organise a programme of grants to fund one month exchanges (fravel and
accommodation) of PhD students, post-docs and established researchers in the field of
optical inferferometry across Europe. They will be announced twice a year and awarded

by a selection board.

WP11.2.2 Circumstellar disks and planets working group this working gréup wiil
address the science of Circumstellar disks and planets in the context described

above.

WP14.2.3 AGNs and the galactic cenire working group this working group will
address the science of AGNs and the galactic cenfre in the context described

above.

WP11.2.4 Science cases for 2 second generation facility
This third group will develop a long term science vision for optical interferometry in the E-

ELT and ALMA era.

WP11.2.5 European Interferometry Initiative (Elf) Mestings

The WP will organise meelings of the scientific council of the European Interferometric
Inifiative which joins representatives of Austria, Belgium, Czech Republic, France,
Germany, Hungary, lialy, Israel, Netherlands, Poland, Portugal, Spain, Swiizerland,
United Kingdom, ESO and ESA in yearly meetings.

Deliverables

11.1.1.1: Observing school (Telescope) (18)
11.1.1.2: Observing school (Archives) (20}
11.1.3.1; Awareness conference (21)
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Work package Wei2 Start date 01-31-2068
number

Work package title Enhancing the community — Optimising Science Accass
Activity type COCRD

Participant number | 6 g 12 17 30 ]
Participant short STFC Kiz Themis | NOVA | ASTRON

name

Person-months 74 24 8 6.3 12

Obiectives

This WP has mulliple objectives relating to the development of night time and day time {solar)

astronomy. Thase include:

« Developing better-coordinated strategic planning and mors cost-effective opsration models for
medium-sized telescopes within the framework of Europaan astronomy.
Supporting frans-national access to the OPTICON telascope network.
Integrating ocur user communities effectively in the future development and use of European
night-time astronomical and solar telescopes;

e Co-ordinating the development of the scientific programme, organisational framework, and
operational concept for a large Eurcpean Solar Telescope in cooperation with the European
and wider international solar communities.

Description of work

WP 12.1 A Telescope Directors Forum. A forum of Directors of all the major European medium
sized telescopes (night time and solar) will meet to develop actions of common interest fo
medium sized telescopes, both those in the TNA network, and those currently of lesser
international competitiveness. 1t will work closely with the activities on training and integrating new
communities (WP11) some of which will use facilities in the telescope network. The forum’s
objectives will be i{o achieve further bi-or muliilateral co-operation inside and outside the
OFTICON programme with regards to such things as observing time exchanges, sharing of
software, access to expensive but seldom used facilities such as coating plants, and exchange of
experience on major but infrequent system upgrades, such as control systems and instrument
electronics. it will provide oversight of WP12.1.2, 12.1.3 and 12.1.4. It will commission groups,
including representatives of telescopes not in the network, to investigate how best to enhance the
programme to further benefit the whole community.

WP 12.1.2. A commen observing time allocation process. The WP will develop a single time
allocation process for all EU supported Trans-national Access time on European medium sized
night time and solar telescopes. This pan-European time allocation process will provide a
common standard of review for all observing proposals, and the opportunity to tune the ocutcomes
to meet the sirategic goals of closer integration and the delivery of new opportunities for smaller
communities. To ensure high scientific quality, avoid duplication and encourage synergy, the
Time Allocation Committee will invite representation from the national panels which will still
allocate the bulk of the time of these facilities during the FP7 contract period. A parallel process
will operate for the solar telescopes.

WP 12.1.3 Development of the NORTHSTAR common proposal tool. To ensure simplicity and
efficiency of the aliocation process, the common time allocation process will benefit from a
common proposal system. Taking maximum advaniage of software developed in FPB, this WP
will build a versatile application that can support proposal submission and handling for all
telescopes within the OPTICON network. This software will be designed to be exportable to any
other European telescope wishing fo adopt it. This activity will be led by ASTRON, who
developed ihe Radionet ‘NORTHSTAR' package under FPS6.

WP 12.1.4 A trans-National Access Office. The WP will establish a small group charged with
day to day support of the Trans-national access programme. The office will be responsible for all
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practical matters dealing with provicing access o £EC supporied users and act as the primary
interface with those usars. it will alse collect statistics, deliver reporis on past resulis and provids
advice on future planning. it will be based at the ING group of telescopes in La Palma, Spain,
close {o many of the {slescopes in the network

WP 2.2 Planning for a viable fufure. European astronomy, through the ERANET AsiroNet, is
creating & sirstegic plan for the fuiture development of astronomy faciliies. This includes
proposing & reorganisation of our cumrent mid-sized faciliies to improve efficiency and cost
sffectiveness, io identify, develop, and implement complementary approaches to delivery of the
resources to satisfy the increasing needs of the widening European astronomical research
community CPTICON and AstroNet are collaborating in this process, and will establish a joint
review.

WP12.3 The European Association for Solar telescopes (EAST). European Solar astronomy
is poised for a quantum leap in capabilities with plans for a large solar telescope included in the
AstroNet science vision roadmap. This WP will establish groups which will address key objectives
towards this goal. Membership of these workgroups will be recruited from within the EAST
consortium as well as from other institutes in EAST member staies. The Annual EAST General
Assembly, the EC and Final repors and the management of the network activities will be led by
KIS. Solar facility directors will pariicipate in the Directors Forum and advise on the development
of the NORTHSTAR propoesal tool tuned for sclar telescopes.

WP 12.3.1 will be responsibie for the trans national access solar time allocation committes. This
work group will be chaired by THEMIS and will consult through the TDF on NORTHSTAR

development.

BDeliverahlies

12.1.1: NCRTHSTAR package for Astronomical TAC (24)
12.1.2: Telescope Directors’ meeting (24)
12.1.3: Final repoit on Access delivered (48)
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B1.2.7 Miilestones

The RTD work packageas include 3 significant number of internal technical reviews and assessmenis. Thers
are no milestones on the scale of 2 whole work package. The Exscutive and Board implement annual
progress reviews. Progress against internal milestones will be described in ths EC reporis. A possible EC

Mid-Term Review is notaed, should it be requestad.

Tentative schedule of project review

Tentative timing, i.e. affer monih Planned venus of Comments, if any

Review no,
A = end of a reporting period review

1 After project month: 24 BC Mid-Term Review
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221 fManagement structure and procedurss

Management shruc mre. A multi-layer deiegation-plus-monitoring process will be used. Each
aciivity has a designa ? d project manager, respensible for its day-to-day delivery to requirements
and budgst. All activities will be monitored regularly but non-invasively by a small central project
office. Fult annual appraisal of performance of projecis and project office is provided by detailed
review of the EC reporting documents, and financial status information, by an Executive Committee
made up of the main national funding agencies plus wider community members. A Board with
representatives from ail participants, and the wider community, and with all Work Package leaders
present, will recaive regular project presentations from the WP leaders, ensuring full project-wide
communications.

The origin of the OPTICON management structure is a system of best practice implemeniad by
national funding agencies, and adapted to and adopted by the OFTICON FPS activities. It has bean

successiufly implemented in FPS.
OFTICON has as its senior body a management Beard.

Management Board
Strategic decisions wili be made by the OPTICON Board which will meet approximately every 12-48

months. The board will comprise a representative of every OPTICON pariner, and other community
representatives as the Board may wish to invite. All Work Package leaders are expected fo attend
Board meetings, to provide overview presentations of their WP activities, status, and progress to the

whole consortivm.

Executive Commitiee
A subsidiary body of the OPTICON Board, to be known as the OPTICON Executive Committee, will

oversee the day-to-day implementation of the OPTICON programme. This will meet as required,
typically once a year. The membership will comprise a representative of a subset of the national and
international agencies, and such others as the Board may decide.

Management Team
The OPTICON Co-ordinator will appoint a management team (fo be called the Project Office) led by

a Project Scientist.
The project office will undertake the following tasks:

e Provide secretariat support for the OPTICON Board and the OPTICON Executive Committee
— prepare andfor commission papers, reporis, organise meetings, take minutes.

= Commission from the various elemenis of the OPTICON programme the reports, forward
projections and other documentation required for EU reporting.

e Receive financial and progress reporis from the various elements of the OPTICON
programme.

= Assemble and collate the commissioned reporis, and provide any covering of overview
documentation for EU reporting and submit to the OPTICON Co-ordinator for approval and

submission to the EU.

« Ensure that plans, schedules and forward projections for the various elements of the
OPTICON programme are reviewed annuaily.

+ Create and maintain the central OPTICON Web page and presence.

s Promote the activities of OPTICON in international forums.

» Receive reports for the Executive Committee from the Access Office, including the financdial
reports and reconciliation of expenditure against advances.
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sceive annually proposals and cost esfimates outlining the planned programme of

etworking activities.

repars for the Co-ordinator papers to the Executive Commitiee for decisions on which

rogrammes and activities will be supported.

= Recelve progress reports, financial reporis and forward projections of activity and financial
requirements from the Work Package leaders.

= Recelve details (schedules and documentation) of progress from sach Work Package.

e Aftend Work Package meetings 23 appropriate.
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fanagement of individual Activities:

Each network and RTD activity has an identified leader. This individuzi is responsible for producing
the main deliverables of that particular activity. This individual, or their delegates, is responsible for
reporting on progress to the board and Executive Committes.

Work package Implementation: For all WPs, internal communication between the Pariicipants wiil
e ensured by dedicated meatings and proper dissemination of documents,

@

General Mestings: These meetings will involve the lead scientists from the pariicipant
institutions, and will occur every 8-12 months. Each will review progress, disseminate resulis ic
the whole project, and other interested parties from other OPTICON activities, and plan for future
research. Meetings will be held in the participant institutes so that scienific sessions will permit
the local staff involved to give detailed reports and interact with the Steering Commitiee.
Representatives from related RTD and networking activities will be invited to attend.

Progress Meetings: Progress Meetings will be decided on 2 case by case basis between the
Participants and subcontractors to discuss specific technical progress. Minutes of the Progress
Meetings will be made available through a dedicated web page.

internet: Documents will be circulated by electronic mail. A dedicated Web site with public and
restricted access will be created by the WP coordinator to disseminate all documents produced

by the activity.

Wider communications: regular overview progress reports {o a full Board meeting which will be
used to ensure project-wide communications.



Pariner 1. UCAM: Cambridge University, UK

Cambridge University is a large teaching and research University with = high International reputation.
A central Research Services Division provides legal, funds management and fransfer services, and
financial management support as needed to support proposals and projects. This specific activity is
based in the Institute of Astronomy (oA}, 2 large research and teaching Institute with a very high
internationat reputation, and is own managament support team. The relevant staff include the
project Coordinator, Prof Gerry Gilmore, Professor of Experimental Philosophy, and Suzanne
-Howard, OPTICON PA. Both have experience in coordinating and managing CPTICON through
FP6. Some technical work in interferometry (WP4) will be in Cambridge, mvolving an expert group
from the Cavendish {Physics) Laboratory.

Partner 2: ES0O: European Southern Observatory {international organisation)

ESQ is the intergovernmental European Organisation for Astronomical Research in the Southemn
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.
ESO is supported by 13 member states: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Haly, the Netherlands, Poriugal, Spain, Sweden, Switreriand and the United
Kingdor.

50 is coordinating the construction of large infrastructures and instruments like the Very Large
Telescope (VLT), the VLT interferometer, ALMA and is designing the future 42m European
Extremely Large Telescope.

The Adapiive Optics Department {~20 researchers) within the Telescope System Division, leading
the WP1a & 1b of the current contract and involved in the WP2, has developed and put in operation
several adaptive optics systems over the last decade for the European astronomical community.
The ESO Adaptive Optics Department has been involved or has led successfully several European
programmes in the frame of FP4, FP5 and FP8: Training & Mobility of Researchers, Research &
Training Network, OPTICON-JRAT &2, Extremely Large Telescope Design Study and more recently
has been asked to lead the E-ELT upgrade path work package of the E-ELT Preparatory Activity in
the frame of FP7. The ESO Optical Detector Department (ODT) has developed several detector
systems for astronomical instruments in operation in Chile as well as for Adaptive Optics. ODT has
successfully followed up a fast readout, low noise detector development for Adaptive Optics in the
frame of FP6 OPTICON JRAZ. Inthe current contract, ODT is involved in the follow-up of a Laser

Guide Star wavefront sensor detecior for AQ.

Partner 3: CNRS: Centre Naticonal de la Recherche Scientifique, France

CNRS s the French national research organisation, funded by the Ministry of Research. Among its
many constituent laboratories and groups several play leading roles in OPTICON. These include
Lyon, Nice, Grenochle, and Paris

CNRS/LAOG: The Laboratoire d'Astrophysique de Grenoble (LAQG) is a joint laboratory of CNRS
and University Joseph Fourier. One of its main research areas is the study of stellar and planetary
formation, through modelling, observations and instrument development. LAOG has developed over
the past 15 years expertise in the fieids of high contrast imaging, using adaptive optics and
coronagraphy, stellar interferometry and infrared cameras (for both high conirast and wide field
imaging).

CNRS LESIA {Laboratoire d'Etudes Spatiales et d'Instrumentation en Astrophysique) is a research
laboratory (CNRS UMR 8109 located at Observatoire de Paris in Meudon) in the field of astronomy
and astrophysics depending on 4 legal entities (CNRS, Observatoire de Paris, Université Paris 7 and
Université Paris 6). LESIA is developing scientific instruments both for groeund based telescopes
and for Space missions. It has a long record of instruments in use for many years in the field of
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estronomy.  The laboratory has 148 permanent staf membars including 70 enginears and

technicians.

The following third parties are linked to CENTRE NATIONAL DE LA RECHERCHE SCIENTIEIQUE
(CNRS)

e  OBSERVATOIRE DE PARIS

through the Joint Research Unit UMR 8109 /Laboratoira d'ttudes Spatizles =t d'instrumentation
g _ ! D

en Astrophysique))

¢ UNIVERSITE DE NICE SOPHIA ANTIPOLIS
through the Joint Research Unit UMR 8525 {Laboratoire Hippolyte Fizeau)

These beneficiaries may charge costs incurred by the above-mentioned third parties in carrying out
the profect, in accordance with the provisions of the grant agreement. These contributions shall not
be considered as receipts of the project.

The third parties shall identify the cosis o the project mutatis mutandis in accordance with the

provisions of the grant agreement. The beneficiary shall provide to the Commission:

- an individual financial statement from each third parly in the format specified in Form C. These
costs shall not be included in the beneficiary’s Form C

- certificates on the financial statements and/or on the methodology from each third party in
accordance with the relevant provisions of this grant agreement. :

- a summary financial report consolidating the sum of the eligible cosis borne by the third parties
and the beneficiary, as stated in their individual financial statements, shall be appended to the
beneficiary’'s Form C.

When submitting reporis the consortium shall identify work performed and resources deployed by

each third parly linking it to the corresponding beneficiary.

The eligibility of the third pariies’ costs charged by the beneficiary is subject to controls and audits of
the third parties.

The beneficiary shall retain sole responsibility towards the Community and the other beneficiaries
for the third parties linked to it. The beneficiary shall ensure that the third parties abide by the
provisions of the grant agreement.

Partner 4: Istituto Nazionale di Astrofisica, taly
INAF s the National Institute for research in astronomy in ltaly. It coordinates and directly finances
astronomical research for the whole non-university based community, therefore more than 90 per
cent of the researchers in the field belong to INAF (670 scieniists with a permanent position);
furthermore, the large majority of University professors are associated o INAE.
All ltalian astronomical facilities on the ground are built, maintained and run by INAF; among these
are the 4 meter Galileo Telescope in Canary Islands, the twin 8 meters LBT Telescope in Arizona
(25% share), the two 32 meters VLBI antennas in Sicily and Bologna, the 80 meters antenna being
presently built in Sardinia (SRT). Several INAF institutes are activity leaders in OPTICON.
Brera Asfronomical Observatory covers the field of Optics, mechanics, finile element analysis,
system engineering and project management. Brera has specialised in the area of new materials
and processes in optics for Astronomical Instrumentation.
The AG group of the Arcetri Observatory (OAA) has been active in the field of AQ since 1894, In the
period 1994-2007 the group undertook several national and international projects. The most
important of those were the development of pyramid wavefront sensors and Adaptive secondary
mirrors for the LBT telescope. The group is alse involved in other experiments related to wavefront
sensing like the High Order Test bench (HOT, FP6 OPTICON-JRAT) experiment and the Active
Phasing Experiment (APE, FP6 E-ELT Design Siudy).
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Fariner & Max Planck Geselischaft, Germany
Two lzboratories of the MPG lead acliviies in FP7. These are MPIA and MPE. MPIA additionally
manages telescopes in the Access programme.
MPIA is the Max-Planck Institute for Astronomy in Heidelberg which is an astronomica! rasearch
institute with more than 200 stafi. MPIA runs a vast instrumentation programme for the VLT, the
LBT, and participaiss in two phase-A studies of the MIDIR and MICADO E-ELT instruments. Hisa
pariner in the operation of the Calar Alio observatory, fogether with the 1AA in Granada, and belongs
to the LBTB consortium. Apari from instrumentation development for ground based cbservatories,
MPIA paricipates in international consortia that provide instruments for Herschel, JWST, and other
space missions.
MPE is the Max Planck Institut fiir extraterrestrische Physik in Garching, Germany which is an
astronomical research institute with more than 400 employees. Scientific work is done in four major
research areas thal are supetvised by one of the directors. MPE runs a vast instrumentation
programme for the VLT, the LBT and belongs to the LBT consoriium. To run advanced
extraterrestrial physics and state-of-the-art experimental astrophysics, the instifule continues fo
develop high-tech instrumentation in-house.

Pariner &: Sclence and Technology Facilities Council, UK

STFC is the UK national funding agency for astronomy, particle and nuclear physics. lis
involvement in OPTICON includes several telescopes in the Access programme, and technical
leadership roles in several WP, including hosting the OPTICON Project Scientist. These activities
are all managed through the UKATC.

The UK Astronomy Technology Centre (UKATC) is the UK's National cenire for the design and
production of world leading astronomical telescopes, instrumenis and systems. Hs customers
include both space missions and the telescopes of the European Southemn Observatory (Chile), the
Gemini Observatory, the isaac Newton Group of Telescopes (La Paima), the UK Infrared Telescope
{(Hawalii), the James Clerk Maxwell Telescope (Hawali) and the upcoming ALMA telescopes (Chile).
To meet the needs of these customers the UKATC employs a staff with specialist expertise
including: systems engineering and project management; infrared/sub-mm optical design;
cryogenics and low-temperature engineering; mechanism design and analysis; siiff structures with

iow vibration.

Pariner 7: Instituto de Astrofisica de Canarias, Spain

The Instituto de Astrofisica de Canarias {IAC} is an internationalised Spanish research centre. It has
two headquarters and two observatories set in an environment of excellent astronomical quality,
both constituting the European Northern Observaiory (ENO). The Instituto de Astrofisica is the main
headquarters and normal workplace of the greater part of its staff. Here, astrophysical research and
technical projects are developed. There is also a posigraduate school. The IAC also considers
scientific outreach as one of its principal aims.

The IAC operates the European Northern Observatory at the Canary isfands where more than 60
international research institutions from 19 countries have installed and operate their tejescopes.

Partner 8: Kiepenheuer-institut fur Sonnephysik, Germany

The Kiepenheuer-Institut fir Sonnenphysik (KIS}, a member of the Leibniz association, is the largest
German institute specialized in solar physics. 1t is located in Freiburg, Germany and has a staff of
about 60 people. The KIS is a Foundation under Public Law of the State of Baden-Wiiritemberg.
The KIS offers regular courses in Astronomy and Astrophysics at the University of Freiburg.

The institute operates the German solar telescopes at the Cbservatorio del Teide, Tenerife, and
leads the construction of the 1.5m solar telescope GREGOR. It participates in several international
instrumentation projects for the ground and space. The scientific work of the KIS is dedicated o the
physics of the Sun. The observational work is focused on but not limited to its telescopes on
Tenerife. Data from space-borne and other ground-based telescopes are used as well. Theoretical
work is focused to numerical calculations in the area of magneto-hydrodynamics of the outer lavers

of the Sun.
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Partner 8: The Royal Swedish Academy of Sciences, Sweden
The instiiute for Solar Physics (ISP} belongs to the Roval Swedish Academy of Sclences and
operates the Swedish 1-m Solar Telescops (SST}, which Is part of the Access programme.

Partner 10: Anglo-Australian Telescope Board, Austraiiz
The AAT Board (AATB) is an independent, bi-national authority funded by the United Kingdom and
Australian Governments. The AATS owns the Anglo-Australian Observaiory (AAO) and operaies
the Anglo-Australian Telescope (AAT) and the UK Schmidt Telescope (UKST), which are in the
Access programme. The AAD has operated the AAT since 1974 and the UKST since 1888.

Partner 11: Nordic Optical Telescope Scientific Association, Denmark
The Nordic Optical Telescope (NOT) Scientific Association (NCTSA} was founded in 1984 io
construct and operate a Nordic telescope for observations at optical and infrared wavelengths. The
current Associates of NOTSA are the relevant Nordic couniry national funding agencies:

= Forskningsrédei for Natur og Univers {Denmark)}
= Suomen Akatemia (Finfand)

s Haskoli [slands (iceland)

= Norges forskningsrad (Norway)

= Vetenskapsradet (Sweden)

The NOT ielescope is part of the Access programme.

Partner 12: THEMIS S.L., Spain
THEMIS is 2 joint operation of France (CNRS) and ltaly (CNR) national research agencies. itis
located at izana , 2400 m, within the Teide Observatory from the instituto de Astrofisica de Canarias,
on the island of Tenerife (Canary islands, Spain). The Themis ielescope is in the Access

programme,

Partner 13: National Observatory of Athens, Greece
NOA-IAA operafes two Observatories; Helmos and Kryoneri Observatories where 2 2.3m and a
1.2m telescope exists, respectively. At Helmos Observatory there is the 2.3m “Aristarchos”
telescope which belongs io the OPTICON Access group of telescopes.

Partner 14: Liverpool Jehn Moores University, UK
LJMU is a major university which operates the Liverpool Telescope, which is part of the Access

programme.

Partner 15: Office National d'Etudes et de Recherches Aerospatiales, France
ONERA (Office National d’'Etudes et Recherches Aérospatiales) is the French national aerospace
research centre (1,500 scientists, engineers and technicians). ONERA Optics Department {DOTA)
has more than twenty years of experience in Adaptive Optics with a successful record of AO
projects: COME-ON+, ADONIS, NAOS and more currently SPHERE-SAXO. More recently, DOTA
is invoived in several AQ system studies for the European E-ELT: 2.6-m large adaptive mirror, Multi
Object AQ based instrument (EAGLE), Multi-Conjugate AO module. Optimal conirol for Adapiive
Optics has been a core activity of the DOTA and experimental demonstration has been performed in

- the FP6 JRA1 framework.

Partner 16 : Centre Suisse d'Electronigue et de Microtechnique SA, Switzerland
Established in 1984, CSEM (Centre Suisse d'Electronique et de Microtechnigue SA} is a privaia
R&D centre specialising in microtechnology, nanotechnology, microetectronics, systems engineering
and communications technologies. It provides its industry customers and partners with tailor-made,
innovative product solutions based on its commercial and technological expertise, further expanded
by the results of its applied research, Additionally, through the establishment of stari-up businesses,
it actively contributes to developing Switzerland as a centre of industry and commerce. To date,

v A
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CSEM has esiablished a total of 25 new enterprises with more than 500 empioyess. More than 340
highly-gualified employees from the most varied scientific and technical fields work for C3EM in
Neuch&tel, Zurich, Alpnach and Landouart. They reprasent more than 20 different nationalities and
censtiiute the basis of the company's creativity, dynamism and innovation potential,

Fartner 17 : Universiteit Utrecht on behalf of Nederlandse Onderzoekschool Voor
Astronomie (NOVA}, Netheriands
MOVA is z federation of the astronomical instifutes at the universities of Amsterdam, Groningen,
Leiden, Nijmegen and Ulrecht, currently legally represented by the University of Ufrecht. NOVA is
one of the six national top research schools. NOVA's status and funding are secured by the Duich
Minister of Education, Cultwre and Science ihrough at least 2013, NOVA zsironomers have
experience in the chain from scienfific idea, instrument concept, design and construction fo
successful science data collection and analysis for instrumenis at international faciliies on the
ground and in space. Over the last seven years NOVA was prime NL contract pariner for ESG on
seven instrument projecis for the VLT, the VLT Inferferometer and ALMA, and for ESA on JWST-
MIRlL.  The NOVA Optical Infrared instrumentation Group hested at ASTRON is the national
expertise cenire for oplical-infrared astronomical instruments. lis expertise also includes working
experience on systems aspects of astronomical instruments, opto-mechanical design, cryogenics
and construction and testing of complex instruments.
The contractor Universiteit Utrecht represents also the following members of Opticon (referrad io
here as "member(s)’) — Univeristy of Amsterdam (UvA} — University of Leiden — Groningen Unversity

— University of Nijmagen.

Partner 18: Faculdade de Engenharia da Universidade do Porto, Portugal
The Faculty of Engineering of the University of Poric (FEUP) is the largest of the 14 faculiies of the
University of Portg, the largest university of Portugal. The faculty has 24 R&D/interface units ranging
from chemistry fo precision mechanics and biomechanics. The faculiy has established
collaborations with several international institufions, such as the European Space Agency (ESA),
IBM, Microsoit and the European Organisation for Nuclear Research (CERN), as well as research
universities such as the Massachusetis Institute of Technology (MiT), the University of Texas at

Austin (UTA) and the Carnegie Mellon University (CMU).

Partner 13: Politecnico di Milano, Haly

The Politecnico di Milano was established in 1863. The Politecnico di Milanoc is now a science and
technology university producing engineers, architects and indusirial designers through a variety of
innovative specialist courses, with great atiention being devoted o all sides of aducation. The
Politecnico di Milano has always been based on quality and innovation in teaching and research,
resuliing in a prolific relationship with the economic and manufaciuring worlds through experimenial
research and the transfer of technology. During FP6 POLIMI played a major and highly successiul
part in new materials modeling and creation under Prof Zerbi.
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Partner 20: University of Durham, UK
Durham is one of the UK's leading universities, with specific expertiss in astronomical
instrumentation through its Cenfre for Astronomical Instrumentation, housed in 2 large modern
facility. CfAl has a long heritage in design and construction of innovative facility-class instruments:
pionsered robot muitifibre systems {(with AAC); monolithic techniguss for image-siicing integral fisid
spectroscopy; first integral field spectroscopic facifity on an 8/10m telescope; very experienced with
multiple fibre systems. Recent instrument projects include GMOS (Gemini), FMOS (Subaru), KMOS
(ESC-VLT) and NiRSpec-IFU (JWST). It is a major centre for Adaptive Opiics {real-iime svstems,
numerical modeiling and laser beacons), recently adapting astronomical techniques fo the life
sciences; extensive publications on astronomical applications in pholonics; partner with AAO on two
Astrophotonics projects; extensive test and metrology facility and precision optics micro-oplics

facility.

Pariner 21: National University of lreland, Galway, Ireland
The National University of Ireland, Galway was established in 1845 and currently has over 15,000
students undertaking a range of taught programmes and research througheut its seven faculties and
many Research Centres. The university currently manages over 70 EU projects and since 1999
NUI, Galway has won over €68.5m in research funding. The main task that is attributed to NUI
Galway is the principal investigator of the HTRA Network. NUI, Galway was a pariner in the

OPTICON FP8 project for the HTRA Network.

Pariner 22: Stichting Astronomisch Onderzoek in Nederland (ASTRON), Netherlands
ASTRON is an institute of the Netherlands Organization for Scientific Research, NWO. The main
goal of ASTRON is to enable discovery in asironomy by operating and developing state-of-the-art
astronomical telescopes and instrumentation. Engineers and astronomers at ASTRON have an
excellent international reputation for innovative technology development, and fundamental research
in galactic and exira-galactic asironomy. The primary responsibility of ASTRON in OPTICON is
delivery and support of the NorthStar common observing proposal soffware system, a major
OPTICON initiative designed fo ease access by inexperienced users to the Access programme.
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B2 2 Consorfium as a whais

The OFTICON consortium includes all the national and international organisations which own and
operate turope’s modem medium-sized optical-infrared astronomical observatories and telescopes
and many of the major Instifules and organisations which develop and build innovative
instrumentation — hardware and software — for those cbservatorias. Every relevant organisation is &
pariner, and every pariner has a critical role. To complement this, two specific high~lech indusirial
partners are included. There is a total of 22 members. OPTICON is however very much more than
the sum of its parts. OPTICON has become an organisation which truly integrates the European
astroncmical community across national and weaith boundaries, across subject specialisations, and
across technologies. Nearly 70 institutes and organisations applied for OPTICON FP7 membership,
indicating the breadth of community awareness, interest, and support. in FP7 OPTICON has
expanded its FP6 community primarily through support for the European Association for Solar
Telescopes (EAST), a collaboration of all European institutes involved in ground-based solar
astronomy, created to ensure access of European solar astronomers fo world-class high-resolution

ground-based observing facilities.

The OPTICON consortium exists to deliver a simple yet challenging sat of straiegic objectives:

¢  Structuring the whole European astronomical community, by ensuring all astronomers are able to
carry out state of the arl research on state of the art facilities.

e Developing European astronomy, by allowing astronomical communities to develop scientific
plans for their own future facilities, and agencies to plan for a viable future set of facilities.

Strengthening European astronomy, by delivering cutting edge technology research and
development, helping ensure asironomical research faciliies are state of the arf, and
infernationally leading in performance.

The required consortium mambership {o attain those goals defines the OPTICON parinership.

The consortium is inclusive. The challenging and comprehensive nature of OPTICON's RTD
activities require participation by all the major Institutes involved in complementary aspecis of the
RTD. A successful RTD programme requires the large number of technologically active institutes in
OPTICON to achieve a critical mass.

The consortium is able {o deliver an Access programme which is second to none world-wide, and
which provides a basis fo plan for and implement a viable long-term affordable sef of telescopes and
observatories. This is possible only if all the relevant funding agencies, and all the relevant
telescope directors, and all the community who are motivated fo deliver a high~auality fraining
programme for new and excluded users, are in the same place.

OPTICON provides the opportunity for currently world-leading expert and specialist groups o
develop science plans for the future competitiveness of European astronomy.

Overall, and the real reason for OPTICON's scale, is that RTD developments are pointiess unless
there is an optimised set of telescopes to benefit from the technologies. The programmes o push
those facilities to their limits, and the number of facilities required, come from the community’s
research ideas. And the community's research ideas come from enabling and empowering the
whole community. It is delivery of that joined-up vision which defines the OPTICON consortium, and

which is enabled by that consortium.

industrial involvement: Two OPTICON pariners are specialist high-tech industries; CSEM (partner
16) and ONERA (pariner 15). Additionally, alt the RTD effort involves close collaboration with
industrial partners, as described in the relevant text. A major part of most OPTICON RTD work is to
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devslop and prototype processes and capabiliies which will be applicable for nexi-generation
astronomical instrumentation. Thus close industrial parinership s a prirnary goal of our RTD
programme, and is structurally embeddad inside most OFTICON activitias,

B52.3.1 Subcontracis:

OPTICGON is pushing state of the art technology, in many cases with large and/or highly specialised
manufacturing required. Substantial sub-contracting to European high-tech industry s anticipated,
since this is the most cost-sffective approach to siate-ofthe-art complex component provision. In
the most expensive cases, indusirial scale procasses ars involved, which do not axist in nanners’
laboratories. Sub-contracting is plannad as follows:

WE1: Annular groove phase mask coronagraph (in 2-3 subconiracis):

This type of component is similar to classical single-stage, un-apodised coronagraphs. A feam
composed of scientists from University of Liege, CNRS-INSU-LESIA and Jet Propulsion Laboratory
will evaluate several manufacturing operations. Subcontracts to Centre Spatial de Ligge for the
Fused Silica deep stching), ADAMANTIS AB (for the Synthetic Diamond etching) and optionally to
Jet Propulsion Laboratory {for the Silicon Etching) will be launched.

Ferro-electric Liquid Crystal modulator may be required {tbc):

An FLC modulator was originally developed for Solar cbservations and requires a very specific
know-how not available in the OPTICON consortium. Boulder Nonlinear Systems (BNS), Lafayette
CO, USA will be the provider of the FL.C modulator. This organisation is the only provider of high-
quality, custom-made polarisation rotators based on fast switching ferro-eleciric liguid (FLC)

crystals in the world we know of.

Achromatic half wave plate:
Bernhard Halie Nachfl. GmbH, Berlin will be the provider for the achromatic half wave piate. Thisis

a most experienced company for custom made, high quality, polarisation components for
astrenomical applications. They are also able to provide an optical design of these components
including all polarisation effects (cross-talks, dependence on incidence angle}. They shall provide
achromatic half wave retarder plates which are extremely well polished so that they infroduce static
wavefront aberrations of less than 5 nm RMS.

MCAQ deformable mirror + drive electronics for SST:
Deformable mirrors are complex components with piezo actuators glued to optical surfaces and
driven by high veltages requiring a specific process mastered by few industrial pariners in the world

Sodium laser pre-production unit;
The main objective of WP 1.6 is to develop a robust Sodium laser source to be used in an

operational observatory under severe environmental conditions. This requires indusiry know-how
and engineering procedures not available in the OPTICON Consortium.

Advanced SW modules for SPARTA Light to Shakfiware:

The subcentracted activity will be the development of flexible Real time software reguired to contro!
small or laboratory AC systems: thus the name SPARTA “light”. Shakiiware has developed
extensive expertise in the field of Real Time Computer Software for the Very Large Telescope. The
amount of human resources with the necessary know-how available in the OPTICON Consortium

does not permit us to develop the required product internally.

Wide field Adaptive Optics Control: identification and robustness study to the Laboraioire de

Traitement et Transport de I' Information (L2TI):
L2Tl hes collaborated with ONERA in the field of Adaptive Optics Control over the last 10 years.
The necessary expertise o address this specific subject is not available in the OPTICON

consortium.
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WPZ: A contract for an LGS AC detector construction to specification will be an open industrial call.

WP3, WP4, WPS, WPE — all have requirements for specialist fabrications of small industrial items,
which require industrial processes. These will be Indusirial contracis partly by necessity, but also as
a means to develop close parinerships with appropriate commaercial production expertise for future
applications.  Specifically this includes photonic component provision, and polymer moutding
processes, advanced thin fiim fabrication, and coating deposition. It also applies to VPHG device
fabrication, which reguires an expensive holographic sefup available only in speciafized industries.

Unless a need for a specific process/device not avaiiable in EU Countries emerges in the course of
the project, we are not expecting to outsource anything outsida the EU, apart from those cases listed
above..

The total value of all industrial subcontracts in this contract is anticipated fo be approximately 3ME.

B%.3.2 Other countries: The programme to develop software standards in WPS.2 is the European
part of a giobal programme (iniiated in FPB8). Activity cutside Europe will continue on a no-
exchange of funds basis.

B2.3.3 Possible additional beneficiaries: two activities involve a Call for Proposals (CIF) for
pariicipation. WP4 wili use a CiP to identify the best proposals for innovative interferometric
concepts for further study. WPS will have a Cf° to host the staff working on the E-ELT science case.
in both these cases it is anticipated that an extant consortium member will be awarded the contract,
since all major active participants in these projects are already in OPTICON. i necessary, in pursuit
of excellence, we will expand the partnership.

B2.4 Resources to be committed

The activities in this project and their balance were determined through an extensive open Europe-
wide call, assessment of the responses followed by a careful review of financial, technical viability,
and strategic balance. This review was overseen by the senior funding agency and international
organisation representatives on the OPTICON FP8 Executive Committee,

This review and assessment by experienced senior agency managers, together with identification of
experienced managers at the Work Package level, ensures the allocated resources were
appropriate and adequate for the orginally proposed programme.

Matching funds are required for RTD activities. Identification of these resources, and their
assessment, has been analysed in detail by the relevant agencies. Each organisation and agency
has confirmed, through their own individual review and prioritisation processes, that matching
funding is available. In some cases this involves cash; in many it involves staff effort. Qccasionally
a relatively small resource input via OPTICON friggers a large national activity — e.g. in WP4.

i any project involving cutting-edge technology assessment and prototype development there are
necessary uncertainties, which can imply financial rebalancing compared to day-one planning.
Financial management of OPTICON during FP7 will foliow the methodology established in FP6.
This means that the Executive Committee will maintain a close financial and technical overview of
the activities, and will if necessary re-balance resources as the technology assessments develop.
This process will be integrated with national and international agency development plans as
appropriate, and is of course subject o regular £EC approval. It is the OPTICON FP6 experience,
and the OPTICON FP7 intention, that this may result in an increase of agency external funding
where a particutarly high-importance RTD activity meets unanticipated requirements.

Possible other major costs: all anticipated costs are described in the WP text. The primary major
costs, apart from the access programme, are staff, or are in sub-contracting, which is described in

detail above.

e
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53 Potential impact

OFTICON exists to deliver goals of high European-wide impact. These are:

i to broaden ithe Europsan asironomy community by integrating cumently excluded
communities (often In ceniral and southern Burope} into state of the art research using the
best modern facilities and technigues;

i to sirengthen the Eurcpean astronomy community by providing the resocurces for subjeci-
and iechnigue- specific research groups dispersed across Eurcpe io meet and share
experiise together, to plan for future new faciiity developmenis fogether, and io irain YOUNg
scientists in their disciplines;

fif} o aliow the development of European astronomy infrastructures, ie. telescopes,
instrumentation and software, by researching and profotyping state of the art technology fo
ensure naxt generation instrumeanis will deliver international leadership in research guality;

iv} to develop, jointly with the community and national funding agenciss, a strategic pian fo
evolve the current array of astronomical facilitiss info a viable, optimised, complementary set
of the highest quality facilities providing state of the art access 1o all European asironcmers.

B83.1 Strategic Impact: Expected impacts listed in the work programme
B3.1.1 Broadening the European astronomical user community

The OPTICON Access programme, begun in FP8, brings together every 2-4m telescope with {(partiai
or total) European ownership into a single programme, and supports the scientists awarded time
through open peer-review. In FP7 we will take the next step, making a pro-active programme which
integrates funded access of new users through a single unified pool of OPTICON ielescope time.
Appiications for all telescope access will be through a common (OPTICON-provided) interface for
every (nationally-funded) facility, minimising complexity for users. We will adopt a single central
peer-review process for all OPTICON supported facilities. This will set high standards, but with
consideration of possible inexperience in proposal preparation, allowing provision of advice, both
scientific and relating to the proposal. This will inform an expanded targeted training programme, to
migrate new users onto the very best facilities. This is a revoiutionary concept in optical-iR
astronomy, and will we hope revolutionise the coherence and quality of the European astronomical
research community. This activity involves WP7 Trans-national access, WP11 Enhancing the
community - Strengthening Skills and WP12 Enhancing the community — Optimising Science

Access.
B3.1.2 Strengthening the European astronomical user community

Networks are grouped inio sets. One, WP9, Europe of the Future: Technologies, includes
activities related to planning, enhancing and deveioping the future of astronomical technologies at a3
strategic level. Another, WP10 Eurcpe of the Future: Science includes activities supporting
geographically diverse activities related to future scientific facility planning. WP11.2 Enhancing the
community - Strengthening Skills, includes the European Interferometry Initiative (Ell), a collective
of all European Institutes working in and developing Interferometry as an astronomical tool for all
users, while WP12 Enhancing the community — Optim ising Science Access additionally includes
EAST, the collective of all Institutes involved in ground-based solar asironomy. Both Ell and EAST
were developed to build on, and operate inside, OPTICON, their existence illustrating the structuring
effects OPTICON is providing. The activities in WP9 include development of a Technology
RoadMap for astronomy (KTN), and European involvement in a global initiative fo define and
establish sofiware standards for next generation software data reduction systems (FASE-l]).

The European Exiremely Large Telescope (E-ELT) is the next major project in ground-based
astronomy. The OPTICON activities will maintain the widest community involvement in the
developing European E-ELT projeci. By continuing to develop the science case in the community,
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and coordinating the B-ELT science activities arcund Europe with the E-ELT project, we will ensure
ihat the E-ELT is optimised for the biggest challenges, and so will mest the naads of Europaan
researchers.

£3.1.3 Developing European astronomical technoiogical capabilifies

OPTICON includes six RTD activities, WP to WPB. The technology work is described fully in the
refevant parts of Section 1.3. Since they are all RTD activities, all have a common impact, which
involves development of world-leading scientific infrastructures for European astronomy. The six
technology programmes are all consistent with major facifity development RoadMaps and national
and agency sirategic invastment plans. The balance of axpendifure is calculated to invest most
heavily in the most chalienging, but highest pay-back, development which is delivery of turnkey
adaptive optics facilities on modern telescopes.

WP1 The primary goal of JRAT is to design and develop Laser Guide Star Adaptive Optics systems
for the existing large telescopes (twin 8m Large Binocular Telescope, Very Large Telescope, William
Herschel Telescope), upgrade Adaptive Optics systems for Solar ielescopes {Swedish Solar
Telescope, 1.5m GREGOR telescope) and upgrade the Verv Large Telescope Planst Finder
(SPHERE) fo mainiain its competiiiveness in the period 2010-2012. These programmes are all
pathfinders for the future 42m European Extremely Large Telescope and for the 4m European Solar

Telescope.

WP2 provides the complementary fast, sensitive low-noise photon-counting systems essential to
utilise laser guide stars, and also essential for interferometry. European industry is currently world-
leader in developing these systems. This RTD effort will support that continuing leadership.

WP3 will expicit developments in photonics by the telecommunications industry for astronomy and
stimulate European industry . through identifying the demanding requiremenis of modemn

astrophysics.

WP4: This activity, coordinated through the Ell, is to identify the most promising new developments
which can be applied in next generation instruments for Europe’s new VLT Interferometer.
Interferometry has enormous scientific potential but requires considerable technological
development to deliver sensitivity to a wide range of astronomical sources and considerable work in
data modeliing and analysis to allow common-use applications. This effort will help to make
interferometry a common-user capability for Europe's astronomers.

WPS: The primary goal of the Smart Instrument Technologies WP is to provide instrument builders
with a suite of building blocks that will enable a paradigm shift in the way the ground-based
astronomical community builds optical and infrared instruments. Smart technologies and devices
will be deveioped so that European astronomical instrument builders can meet the demands made
by the science community for wider fields-of-view, higher spectral and spatial resolutions, wider
bandwidths and simuitaneous specfroscopy of muttiple objects while fitting within demanding size-
footprints, mass budgets and engineering tolerances. .

WP§: The programme is aimed to enable new technologies in the area of holography, polymers and
related subjects. These technologies are studied in order to be used in fulure astronomical
instrumentation developed by the european asironomical community.

Overall, this balanced approach positions the community well for design and development of the next
generation of new infrastructures, critically required fo ensure continuing European astronomical
leadership in the world community. OPTICON will assist Europe’s astronomers to play a leading role in
an internationally competitive European Research Area. This will feed directly into work on the next
generation of telescopes and their instruments.
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83.2 Plan for the use and dissemination of foreground

Cal

The beneficlaries of the project resulis are in several categories, requiring separate consideration.
these include individual research astronomers, astronomers interested in specific subjects or
facilities, scientists involved in iechnice! BTD activities, industry, and funding agencies. The
coordinator and project scientist provide occasional invited cverview talks of OPTICON activities,
which are disseminated giobally through the usual intemational astrenomy e-preprint servers (arxiv).

The resulis of widest geographical and user interest are the access programme (WP7, WP12.1,
WP12.3) and Ks associated training and sclentific enhancement opportunities {(WP11). Bensficiaries
of this programme work in astronomy across Europe, distributing their experiences through local
contact,

Profect specific interests include the several organised communities which operate as networks
under the OPTICON umbrella. These are EAST (WP12.3}, covering all solar astronomy Instifutes in
Europe, El} (WP11.2 and WP4) | including all Instiutes with an interest in Interferometric asironomy,
HTRA (WP10.2}, including all astronomers interested in high time resolution astrophysics, and E-
ELT (WP10.1}, including the extremely wide community with a scientific interest in definition of the
next-generation large astronomical facilities. In alf these cases OPTICON sponsors both specialised
workshops, of specific interest fo the expert; open conferences, of interest to all astronomers, as an
opporiunity to learn new subjects, and contribute new science ideas to them; and publication of the
workshop and conference proceedings. These books, major publications in themselves, are {usually)
part of astronomy series produced by major publishers, and so are routinely made available in evary
university and observatory library world-wide.

The technical resulis of RTD activities are of inferest to scientists involved in instrument
developments, experimental physicists, industry, and (potentially) to 2 wider commercial community.
Scientists involved in instrumentation and technical development are kept informed both internally
inside OPTICON — note that every major instrumentation group is involved in some way in
OPTICON — and externally, through presentations at specialist meetings. The major international
specialist meetings are those of SPIE. SPIE meetings attract thousands of scientists and engineers
from both academe and industry, and are the primary global forum for technical information
exchange. OPTICON acts as a co-sponsor of those SPIE meetings relevant {o astronomical
technology, ensuring an extremely high international information exchange profile. Intemnally inside
OPTICON, communication between the participants is ensured at the project-wide level by a
requirement that every OPTICON aclivity provides an overview of its activiiies at project-wide Board

meetings.

Dissemination of resuifs of industrial relevance is subject to the IPR issues covered in the
Consortium Agreement. This ensures that all OPTICON pariicipants have access to a free licensa

for any patented technelogy during the project.

The primary deliverables from OPTICON of importance to national agencies are the outcomes of the
technology RTD work packages, and the oufcome of the joint strategic planning for the future use of
medium sized telescopes. In the first of these the agencies are involved through their institutes, as
described above and additionally through the Key Technology Planning activity (WPQ.1). This
activity exists fo ensure an updated Fuiure Technology RoadMap is developed and maintained.
This Roadmap is developed in partnership with relevant national and international (ESA, ESQO)
strategic planning, and is disseminated back through those partnerships. The Strategic planning
work is a joint activity with AstroNet, which is an agency parinership, and is being developed
iteratively with the funding agencies, ensuring their full participation and involvement.
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The coordingtor, on behalf of 2l participants, confirms that none of the sthical issues listed in the

‘Ethical issues Table’ applies to this OFTICCN contract.
B& Consideration of gender aspecis

We have s&f an internal ambition that every appointment at Executive and Board level will explicitly
consider gender, and that we will axpand the remit of appointments beyond the formal pariner
communities if and as necsssary. Specific gender sensitivity training was organised for some of our

managemeant team during FPS. Similar aclivities will be organised in FP7 as required.





