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42m field-aligned antenna




IPY, 42m, ipy, 2 April 2007
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LPY ISR coverage
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Poker Flat
Resolute Bay

Sondrestrom

Millstone Hill

Arecibo
Jicamarca

Courtesy Craig Heinselman, SRT
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EISCAT Svalbard Radar




Irkutsk Radar
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SuperDARN

Saskatoon

..different, complementary, views
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Sondrestrom supports the ESR during planned maintenance, etc

Profiles of electron density, electron and ion temperatures and
line-of-sight velocity at least once per hour

Electron densities typically calibrated using simultaneous plasma

line measurements

1%i-}¢\c/jeekly combined observations also use scans to derive electric
ields

Analysed and validated data available through distributed, web-
bas$dl, data system (Madrigal) and integrated into various data
portals

Close cooperation with other programmes in the ICESTAR/IHY
portfolio

Most extensive, and most detailed, dataset describing the polar
atmosphere ever collected

Longyearbyen
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Irkutsk Incoherent Scatter Radar (b3N. 103E) DATA: 2007 Jun 13 Irkutsk Incoherent Scatter Radar (53N. 103E) DATA: 2007 Jun 14
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cISCAT: Space aebris

Observations in 2005: UHF/Tromsg (675hours), ESR (24hours)

Observations in 2006: UHF/ Tromsg (378hours), ESR (138hours)

13™ 2007, continuous observations with
IPY (International Polar Year)
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Epoch: March 13™, 2007

UTC, due to a fresh, dense cloud
Well reflected through the model
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Not very well reflected through
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ed line is The approximate
) ’ . ' r 4 L

ean height of The observed
F2 peak

'C

+  Changing the temperature to
take account of the reductions
seen in the long term values by
Millstone Hill accounts for
most of the differences in
altitude and peak density

+  Climate modellers have
suggested that doubling the
amount of green-house gasses
in the atmosphere would result
in a reduction in the F2 peak
altitude of about 40km
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,
2 Madrigal Experiment Listing - Microsoft Internet Explorer

Eile

@Back o \_) @ @ \-/_h pSearch *Favorites @ Ev_-zv "*_\ﬁ [#] ~ |_J ' ‘-% gLinks i @ -

0 Mills =21.09.2005 0000 21.09.2005 2355 gps World-wide Vertical Total Electron Content 3
2 Mills 21.09.2005 0805 21.09.2005 2352 mwlh ISWD 30 day run

&0 EISCA  21.09.2005 0000 Z21.09.2005 0650 kir tauZpl ant

2 EISCA 21.09.2005 0001 2Z2.09.2005 0000 lyr steffe ant

&0 EISCA  21.09.2005 0000 Z21.09.2005 0650 =od tauZpl ant ."\\es\\
2 EISCA 21.09.2005 0000 21.09.2005 0650 tro tauipl ant \\

F0 SRI  21.09.2005 0002 21.09.2005 2357
=0 JRO 21.09.2005 0500 2Z22.09.2005 0500
2 Mills Z22.09.2005 0000 Z2E2.09.2005 2555
2 Mills 22.09.2005 0755 LeZ00s

F2 EISCA 22.09.2005 QO=1i=z =00 (ma‘.s‘
F20 EISCA 22.09.2005 [y ( ‘()

GO EISCA 27 .09 - p\)\a

Edit  Wiew Favorites Tools Help

-wide Wertical Total Electron Content
IAZWD 30 davy run

tauiZpl ant

ateffe ant

tauiZpl ant

World-wide Wertical Total Electron Content
ISUD 30 day run

F2 EI3CA tauipl ant

&0 EISCA  24.09.2005 0001 25.09.2005 0000 lyr steffe ant

0 EISCA Z24.09.2005 0000 24.09.2005 2359 tro tauipl ant

o SEI -4.09.2005 0002 24.09.2005 2355 son —
2 Mills £5.09.2005 0000 2£5.09.2005 2355 gps World-wide Vertical Total Electron Content
2 Mills 25.09.2005 0803 25.09.2005 2359 mwlh ISWUD 30 day run

&0 EIZCA Z5.09.2005 0000 25.09.2005 2359 kir tauipl ant

&0 EISCA  25.09.2005 0001 Z6.09.2005 0000 lyr steffe ant

50 EIZCA  25.09.2005 0000 25.09.2005 2359 tro taulpl ant

@ Daone 8 Internet

Distributed, free, data access system with extensive user and application
programming interfaces. www.openmadrigal.org
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quadrupolar electrostatic potential throug- auroras [Filtharmmen, 2004], in magnetic leld  Alfven H.(1976), On frozenin feld lines| | asily, e
hout the surrounding vacuum. reconnection [Mozer, 2005], in shocks [Mezer line reconnection f Geaphys. Res, 21, s
The force on a test particle is pursly elec- et af, 2006], and in plasma lurbulance and Bekder L (2005). Bringing space phiysh

trostatic. The cormesponding magnetic feld many wave modes,
line velocity caloulated from (1) would twist
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ACRLEE(Z]). 01, 208,

Allven, who had introduced the concept, Filtharrimag C.3. (emmguulc -field al
became a strong critic of ‘moving’ magnetic eleclric Il!l.d;C'cﬂﬁ; It 43,205

the magnetic field lines, whereas in reality,
they remain undistorted and confined o field lines [Alfudn, 1976], especially in his
meridional planes. later years. He warned against use of the
Histarizally, the concept of maoving field coneepts of ‘frozen-n’ and ‘moving’ mag-
lines dates to Hannes Alivén who, in an netic field lines for the reasons that are
early paper [AFudn, 1942] ncted that in an emphasized abova.
infinitely conducting medium “the matter of The basic reason lor these dilficultiss with
the liquid is lastened to the lines of force” ‘moving’ magnetic field lines is, of course,
This phenomenon became known as
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Mw!. Fi(?m Cmclh !nr and staics ol

ahott it & {6 givel ?233?44.)
that metion of magnetic field lines is inher- T T e pok ing & mode!
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consequence of equation (2) being satisfied  wvector fizld defined as a function of space . 4
becauss the magnetic fisld aligned or paral-  coordinates and time, Af a fixed time, one
lel electric field is 2ero in an infinitely

may traze a field line from any given point in
conducting medium. space. But that field line has no identity, and \»‘aﬁfa’f\{ﬁ‘?‘ajﬂmumwma of magnet)
The nonexistence of parallel electric fields  in a time-dependent magnetic field it cannct field line mesticn, [ Geciphys, fes. TT.6T1,
was later challenged by Alfvén, who sug- be identilied with any lield line at & dilferent
gested that suroral primary electrons may time, except by one convention or another.
gain their energy [rom falling through a paral:  As we have seen, such conventions are
lel potential drop above the joncsphere and [raught with pitfalls and should only be used
deseribed how parallel electric fields can

Hewcarr, W A, {1958 Malion of magnetic lin
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‘Sharing, discussing, COmparing, interpreting,
re-interpreting, résolving Controversig|

Issues, and Eventually publishing the findings are
the Steps of g typical ISS activity’
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nity represented by
availability during the

> TIC Polar Ye ] T 2007-9 tc
dramatically improve the quality of models and the
underlying physical understanding, and in particular
to develop their capabilities in now- and fore-casting.

* Two main threads, the first related directly to the
development of the model-data comparison and model
improvement, and the second related to
understanding some of the important classes of
phenomena revealed by the observational and
modelling programs.

» Use the year-long ISR runs not just to validate the
physics of high latitude ionospheric models, but also
as input data for assimilation models.

’Q Longyearbyen
A: | 5 ¢ AT 24January 2008 Polar Gateways
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The I55I project

‘Towards more effective physics-based and statistical models of the polar ionosphere’
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’res’red for ’rhe next 50 years

- Studies and collaborations established
under the drive of the IPY will continue
and grow

» Thirst for high quality data drives
demand for new, even better, and wider
coverage

SN E1SCAT 24.J ry2008 Polar Gateways




An IS radar in Antarctica?

Conjugate mapping of the | {
Resolute Bay service area e g

Craig Heinselmdh, SRI




Thank you for your attention!
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