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EISCAT_3D Design Study 

 
 
 

 
 

•  5	
  partners,	
  30	
  man	
  years	
  
–  EISCAT,	
  University	
  of	
  Tromsø,	
  Luleå	
  

University	
  of	
  Technology,	
  Rutherford	
  
Appleton	
  Laboratory,	
  Swedish	
  
InsFtute	
  of	
  Space	
  Physics	
  

•  Tl	
  budgeted	
  volume	
  2.8	
  MEUR	
  
•  EU	
  FP6	
  support	
  2	
  ME	
  
WP1: Project Management 
WP2: Evaluation of design performance goals 
WP3: Evaluation of options for the active element 
WP4: Phased array receivers 
WP5: Interferometric receivers 
WP6: Active element 
WP7: Distributed control and monitoring and Observation scheme 
WP8: Data Archiving and Distribution 
WP9: Signal Processing 
WP10: New uses 
WP11: Implementation Blueprint 
WP12: Time and frequency distribution 
WP13: Enabling procedures 
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EISCAT_3D Preparatory Phase 

EISCAT_3D 
A European Three-Dimensional Imaging Radar for 

Atmospheric and Geospace Research 
 

ESFRI Roadmap Project 

14 work packages: 
 
WP1: Management and reporting 
WP2: Legal and logistical issues 
WP3: Science planning 
WP4: Outreach activities 
WP5: Consortium building 
WP6: Performance specification 
WP7: Signal processing 
WP8: Antenna, front end and timing 
WP9: Transmitter development 
WP10: Aperture synthesis imaging 
WP11: Software theory & implementation 
WP12: System control 
WP13: Data handling & distribution 
WP14: Mass-production & reliability 
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Resolving Temporal / Spatial Ambiguities 

v13A 

• Narrow-field camera 
    25 frames/sec 
    > 640 nm 
    21 x 26 km at 110 km 

• Sondrestrom IS radar 
    Electron density 
    1 km x 1.2 sec 

High Speed Intensified 
Auroral Imaging 
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AMISR view of an aurora 

RVK 2013 Semeter et al. 
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EISCAT_3D 
EISCAT_3D will be a volumetric vector-imaging radar for studying the 

geospace environment 
It represents a revolutionary upgrade to the existing EISCAT mainland 

facilities, utilizing multi-static, phased-array technologies 
It will support continuous measurements of the space environment via 

unattended operations 
EISCAT_3D will have the sensitivity needed for ionospheric measurements 

at better than 100 msec time scales and 50-100 meter spatial scales 
(order of magnitude improvements over current systems) 
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EISCAT_3D Science 

•  An extremely versatile and largely 
software-defined instrument 

•  Specific science plans are 
developed within national user 
communities 
•  Norway’s proposal poses 5 major 

questions 
•  Sweden’s proposal has 5 active areas 

for research 
•  Finland’s roadmap proposal has 5 

active areas for research 

•  Easy expansion to new fields 
•  Easy inclusion of new nations 
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Vue graph from M. Lehtinen 
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Vue graph from M. Lehtinen 
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Embedded Antenna Element 
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EISCAT_3D Site Dense Core 

91 Antenna elements

. . . . . . . . . . . . 

3 O power

10GE

91  Antenna elements
2 polarizations / antenna

1.3  Antenna element

1.4 Support structure

1.5 Instrument container

. . . . . . . . . . . 

1.2 Sub-array

. . . . . . . . . . . 

1 EISCAT_3D Radar Array 

ver. 2013-12-02

EISCAT Scientific Association        EISCAT_3D project

428x302

109 Sub-arrays

1.1  EISCAT_3D Radar array
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Aperture Synthesis Imaging 
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Another Possible Layout 
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Component Modules 

LNA

 ADC
 16 bit

Power 
supply

Subarray 
Beam Former
5.4 Tflop/s

Overall 
Beam Former
22 Tflop/s

White 
Rabbit
Master

Exciter SSPA T/R

Process 
computer

Frequency std

Support    structure

WR

DC

VPN
8.5 Gbit/s (BW 5 MHz)
18 Gbit/s (BW 30 MHz)

1. EISCAT_3D Radar Array

2. Front end unit

4. Transmit unit

5. Pulse & Steering 
    Control

3. Sub-array
Beam former
(BW 30 MHz)

7. Time and Frequency

8. Computing System  (BW 5 MHz)

64 Gbit/s

Ring Buffer
86 TB RAM

109 Sub-arrays
91 Antenna elements/Sub-array
Dual polarization, crossed dipoles
182 dipoles / Sub-array

RF in
Fc = 233,3 MHz

I/O

I/O

Ant

Rx

I/O

WR

WR 
Slave

Clock &
trig gen.

Clk

Clk

CPU

Serial

I/O

700 Gbit/s

Parallel

6. Status and Control

9. Network

CPU

6.3 Gbit/s (BW 5 MHz)
38 Gbit/s (BW 30 MHz)

EISCAT_3D Block diagram    0. top level

ver. 2014-02-20
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RF 233,3 +/- 15 MHz

Ctrl.

Ctrl.

Sub-array

Ethernet

Ethernet

60 Ms/s

Operations
   center

Portal

10. National 
      e-Infrastructures

50 Tflop/s

20 PB storage
   500 Tflop/s

ArchiveRadar
Contr.

Anti-
aliasing

Start

55 Tflop/s

2 PB disk 
2 x 10 PB tape
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EISCAT_3D Instrument 

EISCAT Scientific Association        EISCAT_3D project

10.  National e-Infrastructures

ver. 2014-02-20416x294

e-Infrastructure
Centre #1

e-Infrastructure
Centre #2

Site 1 Site 2 Site 3 Site 4 Site 5

Operations
    Center

Portal for user access

8.5 Gbit/s  /  18 Gbit/s

20 Gbit/s

25 Gbit/s  /  54 Gbit/s

10. National e-Infrastructures

Computing  50 Tflops/s
Temporary storage 2 PB disk
Archive 2 x 10 PB

500 Tflops/s
20 PB storage

8.5 Gbit/s  /  18 Gbit/s

Users
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e-Infrastructure/e-Science 
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Multistatic Phased Array 
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Staged Implementation 
After Stage 4, total of 5 sites  
 Core with 10 MW transmitter (Skibotn, Norway) 
 4 receive-only (-mostly) sites: Berfgors, Sweden; 
Karesuvanto, Finalnd; Andøya, Norway; 
Jokkmokk, Sweden 

Construction plan ordered to provide useful 
capabilities at each stage 
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New Stage 1 
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New Stage 2 
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New Stage 3 
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New Stage 4 
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EISCAT_3D Project Status 
Fp6 Design Phase completed 2009 
Fp7 Preparatory Phase on track for 2014 completion 
Norway: application submitted Autumn 2012, revised 

August 2013, next submission Autumn 2014 (with 
clarifications) 

Sweden: application submitted Spring 2013, clarifications 
submitted 

Finland: on roadmap 
Japan: on Master Plan 2014 
U.K.: recently responded to a request for planning 

documents 
Working to increase the size of the association (Affiliates) 
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Questions? 
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Stages Timeline 


