3
.
2 T /.

Astroncw)y Bfg SC 1 R
.O"p_ﬁpo’rt es,fi Ipe ’atﬁio.n- ‘B

=

Nethg gnds Organ Sd fcuéfn_t'if'ic T

Resea f‘,; g
chalt; A‘STRONET a. comphrehenf,lve Iong term pIannlng fo'r the'
: - developﬂent of European Ast'ronomy '

cow s A

Brussels AERKP EP meetmg, 6-7.March 2013



Future: New BIG facilities

ASTRONET Infrastructure Roadmap 2010-2020
Strategic plan for European Astronomy

 Ground-based top-priorities:
— European Extremely Large Telescope (E-ELT, Chile)

— Square Kilometre Array (SKA, Africa/Australia)

E-BULk SKA




Astronomy and innovation

Requirements Astronomy: push for high tech developments

1. Most applications originating from Astronomy are
unexpected and cannot be predicted.
Result from funding cutting-edge astronomical research.

2. Public-Private-Partnerships
advance both science and industry,
and often aim at applications.

NL innovation policy: 9 top-sectors
High Tech Systems <= Astronomy




Spin-offs from Optical Astronomy

Adaptive optics: measuring optical
aberrations in the eye, and guiding
laser eye-surgery

e Controlling laser beams:
laser-materials processing

* High-performance detectors: ——
biomedical imaging and security =~ &

e Large scale precision optics:
microelectronic devices :




spin-offs from radio astronomy

time-to-peak (s)

Medical: CAT scan technologies

Wifi: Search for radio signals
from evaporating black holes

Mobile telephones: Digital
suppression of interference




Big Science Public Private Partnerships

N

Total private investment in LOFAR:

Total investment volume in follow-up projects: 200 M€

50 new jobs directly
150 new jobs in follow-up projects
500 new jobs indirectly
(numbers from Sensor Universe)

5 start-ups
50 companies involved, quoting
- growth and innovation
- increase in export, new markets
1 new polytechnic (BSc)
1 new knowledge institute

International position for region
Increased attraction for talent

8.4M€

ASTRON




ASTRON: Big Science public-private-
partnerships in NL

— Strengthen competitive power of companies in R&D phase
— Collaborate with techno-starters
— Formation of clusters and themes in major innovation programs

Duurzame economische ontwikkeling in Noord-Nederland %
door innovatieve technologie voor de Square Kilometre Array Pr"OJ ect Dome

a unique opportunity to create
an IBM Centre of Excellence in the Netherlands

ASTRON provincie Drenthe

Smart Antenna R&D Satellite of IBM Research
Total budget ~10M€ Total budget ~29M€
Private investment 600k€ Private investment 5M€ + IP



Potential applications from VLBI Jl"e

- VLBI: Very Long Baseline Interferometry

-An astronomical technique with radio telescopes
thousands kilometres apart to obtain highest p055|b
resolution :

NEXPRS

Novel EXplorations Pushing
Robust e-VLBI Services

\ pe
i &

NEXPRES project: e-VLBI
Relevant for business:

- Techniques are pioneering
bandwidth-on-demand protocols

- Fast storage installations
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PPP: DOME South-Africa project

Bilateral Public-Private Partnership LOFAR

4x4 model: W
NWO: Physical Sciences & ASTRON T
IBM - The Netherlands
NRF / SKA project office
IBM - South Africa

Focus: Advanced ICT targeted at Radio
Astronomy (LOFAR/MeerKAT/SKA),
including Green Supercomputing and
Extreme Streaming




The African VLBI Network (AVN)

Opportunities:

* Projects related to the African
VLBI network (AVN). Example:
conversion of old satellite
communication dishes for
Radio Astronomy

e South-Africa has
recently become a
member of JIVE

* NWO-OAD Visiting
Experts programme

. ) Ghana's 32-m satellite
1 communications antenna



ICT/Big Data Challenges

SKA preparations = Bandwagon for societal ICT issues:

- R&D of intelligent & power efficient systems

— to deal with many streams of semi-structured data and
extract useful information (e.g., banking, transportation)

— to build self-learning machines
— keeping up with extreme data rates (internet 4 everything)

— combine new data and compare with existing data sources
and software systems (e.g., healthcare)

— Cloud based techniques
— Power efficient computing & storage (e.g., energy)

—> Capacity building: High Tech pan African campuses e.g.,
along the AVN, connecting people, processes,and data
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