
An#Introduc+on#to#EISCAT_3D#
Ingrid#Mann#

EISCAT#Scien+fic#Associa+on,#Kiruna,#Sweden#



time 

he
ig

ht
 

high power 
radio pulse 2 MW 

sensitive receiver 
signal 10-18W 

Electrons scatter the radio wave: 

Image:#EISCAT#

EISCAT'Incoherent'Sca0er'Radars'

observe#scaAering#at#electrons#
electron#oscilla+ons#“damped”#
by#ions(&#charged#dust)##
#

#

#

EISCAT#scien+fic#associa+on'

Incoherent#scaAer#measurements#

Example#for#other#radar#targets#

EISCAT_3D#project#

#

#

#



time 

he
ig

ht
 

high power 
radio pulse 2 MW 

sensitive receiver 
signal 10-18W 

Electrons scatter the radio wave: 

Image:#EISCAT#

EISCAT'Incoherent'Sca0er'Radars'

observe#scaAering#at#electrons#
electron#oscilla+ons#“damped”#
by#ions(&#charged#dust)##
#

#

#

EISCAT'scien5fic'associa5on'

Incoherent#scaAer#measurements#

Example#for#other#radar#targets#

EISCAT_3D#project#

#

#

#





###
#
#
#

224,#500,#&#928.4#MHz##

EISCAT#Radars#and#Dynasondes#
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current members 
 China 
 Finland 
 Japan 
 Norway 
 Sweden 
 United Kingdom#

EISCAT''
par+cipates#in#global#measurement#campaigns#

is used together with optical observations 
measures in conjunction with rockets & satellites 

 
2013 Observations (est.): 
1500 hrs Common 
1200 hrs Special (200 Japan) 
##
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ion'mass'

es+mate#Ti/mi#from##
width#of#the#peak#

#

temperatures'

es+mate#Te/Ti#from#
sharpness#of#the#peak#

in#the#spectrum#
#

signal#power#versus#frequency##

Some#parameters#found#from#scaAer#spectrum:#

electron'density'(=#ion)#density#from#integrated#back#scaAered#signal##
ion'velocity#from#Doppler#shid#of#frequency##
al+tude#of#scaAered#volume#from#+me#lag#
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electron#
density##

electron#
temperature##

ion#
temperature##

ion#velocity##

A#typical#summer#day:#

nightside#minima#in#Ne#(and#Te)#



electron#
density##

electron#
temperature##

ion#
temperature##

ion#velocity##

A#typical#winter#day:#

dayside#maxima#in#Ne#(and#Te)#

precipita+on#
effects#



EISCAT Measurement During the Years 
EISCAT#Svalbard#Radar#(ESR)#electron#density#observa+ons:#



time 

he
ig

ht
 

high power 
radio pulse 2 MW 

sensitive receiver 
signal 10-18W 

Electrons scatter the radio wave: 

Image:#EISCAT#

EISCAT'Incoherent'Sca0er'Radars'

observe#scaAering#at#electrons#
electron#oscilla+ons#“damped”#
by#ions(&#charged#dust)##
#

#

#

EISCAT#scien+fic#associa+on#

Incoherent#scaAer#measurements#

Examples'for'other'radar'targets#

EISCAT_3D#project#

#

#

#



Noctilucent Clouds 

Photo#Peter#Dalin,#IRF#Kiruna#

Measurements:'EISCAT'

Polar Mesospheric Summer Echoes 

Dust Observations in Earth’s Atmosphere 

Dusty#Plasma#Studies:#example#PMSE##



Dusty#Plasma#Studies:#example#PMSE##



Formation Model 

from#Rapp#&#Luebken#2004#

Forma+on?#

Dusty#Plasma#Studies:#example#PMSE##



Solar#System#Studies:#example#meteor#observa+ons##

from#Close#et#al.#2007# from#PellineniWannberg##et#al.#2007#



Direct#measurement#of#the#meteor#headecho#
velocity#vector#provides#orbital#informa+on##
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EISCAT_3D
Research infrastructure for incoherent

scatter radar studies of the environment

Document prepared by EISCAT Scientific Association

27th February 2012

February'2012'Project'Plan''



 
 multi-static phased array radars   

+  advanced digital processing 
=  ____________________________ 

 continuous observations & high flexibility 
 beam steering & volumetric imaging 
  

EISCAT_3D'concept'



Implementation Cost Estimate 

EISCAT_3D#Baseline#Design#



How will it look? 

a#possible#design#

Baseline:'core'site'&'4'remote'sites'

community#agrees#on#list#of#7#poten+al#sites#

will#permit#observa+ons#combined#with#rocket#

flights#from#Andoya#(N)#and#Esrange#(S)##



Design#Plan#





Preparatory#Phase#Project#
Funded#from#October#2010#–#September#2014#

by#European#Commission#/#FP7#INFRASTRUCTURES#call:##
“Construc+on#of#new#infrastructures”#

#
Aim:'ensure#that#the#EISCAT_3D#project#will#reach#a#sufficient#level#of#maturity#
with#respect'to'technical,'legal'and'financial'issues'so#that#the#construc+on#of#
the#EISCAT_3D#radar#system#can#begin#immediately'aPer'the'conclusion'of'the'

phase.##

#

Par5cipants:' University# of# Oulu,# Luleå# University# of# Technology,# Swedish#
Ins+tute# of# Space# Physics,# University# of# Tromsø,# Science# and# Technology#
Facili+es# Council# (UK),# the# Swedish# Research# Council,# Na+onal,# Instruments,#
Uppsala#University#&#EISCAT#Scien+fic#Associa+on#as#the#project#coordinator.#

'

#

EISCAT_3D#boAom#up:#



#
EISCAT_3D#Budget'&'Funding'Applica5ons'#

##
Investment:#Baseline#design#135#MEU#
123#MEUR#&#12#MEUR#con+ngency#
Annual#budget#≈#8#MEUR#(69MKSEK)#in#2022#
14#%#site#opera+on,#35#%#radar#opera+on,#50#%#staff#cost#

##
users#in#host#countries#N,S,F#plan#proposals#for:#
to#start#implementa+on#in#2014#(proposals#≈#80#MEU)#
#
Time#line:#
Norway:#funding#proposal#submiAed#October#2012#
Sweden:#funding#proposal#submiAed#March#2013#
Finland:#roadmap#proposal#to#be#submiAed#in#2013#
Japan:#roadmap#proposal#to#be#submiAed#in#2013#
# ##

##



#

#
annual#mee+ng#of#the#preparatory#phase#project#

annual#EISCAT_3D#user#mee+ng#
biiannual#EISCAT#Scien+fic#Symposium#

biiannual#reports#to#Council#and#Oversight#CommiAee#

'

#

EISCAT_3D#boAom#up:#

AlliHandsiMee+ng#November#2012# User#Mee+ng#May#2013#



EISCAT_3D''

is'Research'Infrastructure'for'

the'Environment'on'ESFRI'

Roadmap'

'offers#the#link#to#other#environmental#research#
helps#extending#user#community#
helps#aArac+ng#new#member#countries#
enhances#chances#for#interna+onal#
collabora+on#for#the#associa+on#and#for#
individual#users#
#
Development#of#Science#case#for#the#new#
system#coordinated#by#Dr.#Anita#Aikio#(Oulo#
Univ.,#Finnland)#and#Dr.#Ian#McCrea#(STFC,#
United#Kingdom)###
#
#



EISCAT_3D#users:#
1  experienced#EISCAT#users##
2  new#users#aAracted#by#the#enhanced#conven+onal#capabili+es#and/or#

by#the#capabili+es#that#are#inherent#to#the#new#system#
3  environmental#and#space#weather#modellers#and#service#providers#

(‘con+nuous#data#sets’)##
4  occasional#users#interested#in#EISCAT_3D#for#shortidura+on#research#

projects#or#as#source#of#suppor+ng#data#(campaigns)#



May#2013#

hAp://www.eiscat.se/#

EISCAT#aims#to#expand#its##
user#community#&#membership#

'

please#check##hAps://www.eiscat.se/eiscat2014 




