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European Space Agency

Mars(Expressistudies(possible(duroraeldboveMars

17[February2006

ESA’s[Mars[Bxpressldpacecraft[Has[deenltore
evidencethat[duroraeldccurldvertheldightlSideldf
Mars, [@specially[@ver@reasldfltheldurfaceWhere
variationsihfhelthagneticlproperties[dfltheldrust
havelBeenldetected.

Observationsfromfhe[ASPERA[Ihstrumentldn[Board
ESA’s[Mars[Bxpressldpacecraftidhow[dtructures

Artiet i pression{afiauroraeldn(dightt  (inverted(V[features)[Gfccelerated@lectrons@nd

ions[@bovelthedightSideldfMarsfhat@reldimost
identicalfo{hoselthatldccurl@bovelduroraeldn[Barth.

Aurorael@dreldpectacularldisplaysldften[deen@tfheBighestatitudesldnBarth.[@ndur
planet,[@siellldsldnfheldiantlplanetsupiter,SBaturn,Dranus@nd@eptune, fhey
occurldthelfbotldffhelglanetarythagneticflelddines[dearfhelpoles,@nd@re
producedByldhargedlparticles3[8lectrons,[frotonsidribns3[Arecipitating@long
thesellines.

"AuroraeldreldreatedWhenl@nergeticldharged
particlesldollideWithfhedpper@tmosphere,"[days
RickardMundin, Brincipaldhvestigatorfbr[ASPERA,
fromheBwedishhstituteldf[SpacelRhysics[Bhysics
(IRF),Kiruna,[Sweden.

"When[heyl[dreldecelerated,[@nergylis[feleasedfhat
causesldmissionsldflightMdurorae.Duringldtrong
auroraelfhelgrecipitatinglparticles@reldccelerated
andldainlénergy,Ieadingdblthorelihtensellight,"[Said
Lundin.

An[duroralSeenfrom[Earth

ThelScientists[Havefbundhatfheldnergyfux[dfithelgrecipitating[particlesislarge
enoughfhatiiWouldIeéadIblduroraeldomparablebhoseldfWeakdrithedium
intensity@tBarth.

"Marsacks@Stronglihtrinsiclthagneticldridipolelfleld, [AndfhereforeWeHaveldotBad
reason(fb(Believefhat@uroraeldccurfhere,"[daidMundin.

Alfewljears@golit[Was[duggestedfhat@uroralldhenomenaldould@xistldnMarsibo.
This[AypothesisiWwaslteinforced@yfheMars[GlobalSurveyorldiscovery[dfftrustal
magneticldnomalies’,[hostikelyfhelfemnantsdfl@nidldglanetarythagneticeld.
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Thisldiscovery[Starteddpeculationfhat@urorasdould@isoldccur@tMars.In[2004,
the[SPICAMIhstrumentldn[BoardMarsExpressidbservedl@missions[dfllightlduring(d
maghneticl[dnomalieslihvestigation[lEmissionsfhatldouldBelduebprecipitating
energeticlparticles.

The[ASPERAI[Scientists[Aaveldow fbundfhatthelstructuresldffdcceleratedparticles
arelihdeed[dssociatedWithfheltrustallthagneticlanomalies’[@tMars, [Butfhat[dtrong
accelerationthainlydccurslih[@fegionldloseblbcallthidnight.

Thelpreciseldmissions[dfllightfhatldccurldemainibBelstudieddincelfheldomposition
oflftheldpper@tmosphereldnthedightdidelisMotWelllBnown.[@nIheBasisldf
atmosphericlthodels, fhelScientists[peculatefhatfheldlassicalCgreen’l@missiondine
ofldxygenlthightBeldresent.

"But,[@sWeldeeMarsldsldlways[dunlit, fhelduroraeldnfheldightldideldf[Marsldannot
beldbservedfrom[Barth,"[@ddedMundin.
Notesfoleditors:

Thisldesult[@ppearsihfhed7Hebruarylissueldfftheburnal Science.

Thelpaperldanl(disoBelfbund(3@t:
http://www.irf.se/link/MEX _ press
http://www.irf.se/link/Science_paper_feb06[{lpdf,IB)
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[ Buried[dratersf@ndlndergroundlitel

Mars[Expressiuncoversldepths[df(Mars
(http://www.esa.int/SPECIALS/Mars_Express/SEM7ZTULWFE_0.html)

¥ Mars[Bxpressldvidencelfbrlargel@quifersidnldarlyMars
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4 Mars[Bxpressfadarfevealsldomplex[StructurelihlibnosphereldfMars
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