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SS-520-2soundingrocketwaslaunchedfrom NorwayatDec.4, 2000to observeplasmaaccelerationandheating
in the low altitudepolar region. In this region, the ion accelerationheatingprocessesareconsideredto berelatedto
low frequency electrostaticwaves,especiallyoxygenion cyclotronwavesareexpectedto playanimportantrole in ion
heatingprocesses.In addition, it is naturalthatDC electricfield accelerateions in this region. To identify theseion
heatingandaccelerationmechanisms,wedevelopedEFD(ElectricFieldDetector)onboardSS-520-2rocket.EFDis a
subsystemof PWA (PlasmaWaveAnalyser),andis designedto observeDC electricfieldsandELF plasmawaveswith
frequenciesof 0–50Hz.During this rocketexperiment,EFD workedproperlyandsucceededto obtainclearelectric
field data.Wehave beenanalyzingtheseEFD datato identify DC electricfieldsandELF plasmawaves.

In therocketexperimentsin thepolar region, observedDC electricfieldscontaina stronginductive electricfield
component(V � B). We removed this inductive E field componentandextract real DC electricfields. With some
assumpitions,theexistenceof DC electricfieldsareconfirmedaroundtheapogeeof rockettrajectory. Theamplitudes
of theseDC electricfieldsareupto 50mV

�
m, andtheirdirectionsarealmostsouth-west.SincetheseDC electricfields

areveryweakto accelerateheavy ions,suchasoxygenions,weconsiderthesearetheconvection electricfieldsin the
polar region. Corresponding E � B drift velocitiesarealmost1500m

�
s, andtheir directionsaresouth-eastasshown

in Figure1. We aregoingto investigaterelationsbetweenDC electricfieldsandacceleratedionsby comparingthese
DC electricfieldsandESA

�
ISA particleobservations,

Duringall theobservationtime,on theotherhand,no clearELF wavesareobservedin EFD data.This is because
SS-520-2rocketstraiedfrom thecuspregion, wherethe ion heatingphenomenaarefrequentlyobserved. In almost
all theEFD data,however, strongharmonicsof spiky pulsesareobserved. Thesepulsesaredueto thephotoelectron
emissions,andthisphotoelectronemissionis strongly influencedby thelocalplasmaenvironment,especiallyelectron
temperatureanddensity.

Figure1: Thetransition of E � B drift velocities


