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SS-520-Soundingrocketwaslaunchedrom Norwayat Dec. 4, 2000to obsere plasmaaccéerationandheating
in the low altitude polarregion. In this region, the ion accderationheatingprocesseare consideredo berelatedto
low frequeny electrostatiavaves,especiallyoxygenion cyclotronwavesareexpectedo play animportantrolein ion
heatingprocessesln addition, it is naturalthatDC electricfield acelerateionsin this region. To identify theseion
heatingandaccéerationmechanismsye developedEFD (ElectricField Detector)onboardSS-520-2ocket.EFDis a
subsystenof PWA (PlasmaNave Analyser),andis designedo obsere DC electricfieldsandELF plasmavaveswith
frequenciesof 0—-50Hz. During this rocketexperiment,EFD workedproperlyandsuccededto obtainclearelectric
field data.We have beenanalyzingtheseEFD datato identify DC electricfieldsandELF plasmawaves.

In therocketexperimentsin the polarregion, obsened DC electricfields containa stronginductive electricfield
componeni(V x B). We removed this inductive E field componeniandextract real DC electricfields. With some
assumpitionsgthe existenceof DC electricfieldsareconfirmedaroundtheapogeeof rockettrajectory Theamplitudes
of theseDC electricfieldsareupto 50mV/m, andtheir directionsarealmostsouth-westSincetheseDC electricfields
arevery weakto aceelerateheary ions, suchasoxygenions,we considerthesearethe convedion electricfieldsin the
polarregion. Correspondig E x B drift velocitiesarealmost1500nys, andtheir directins are south-easasshovn
in Figurel. We aregoingto investigaterelationsbetweerDC electricfieldsandaccelertedionsby comparingthese
DC electricfieldsandESA/ISA particleobsenations,

During all theobsenationtime, on the otherhand,no clearELF wavesareobseredin EFD data.Thisis because
SS-520-2rocketstraiedfrom the cuspregion, wherethe ion heatingphenomenarefrequentlyobsered. In almost
all the EFD data,however, strongharmonicf spiky pulsesareobsered. Thesepulsesaredueto the phobelectron
emissionsandthis photeelectronemissionis strongy influencedby thelocal plasmaenvironment,especiallyelectron
temperatur@nddensity

78

77l il _i_ 600s 1102km ___ 960km

700s 1066km

latitude[deg]

1
1
1
1
76} TNl A S
R o O
1
1

7.510 -5 longitude[deg] O 5

Altitude[km]
1000

1000[nvs]

800

600
900 800 700 600 500 400 time[sec]

Figurel: Thetransitian of E x B drift velocities



