First datafrom SREM in space
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The StandardradiationEnvironmentMonitor, SREMis
a particledetectordevelopedfor satelliteapplicationg1]. It
measuresigh enepgy electronsandprotonsof the spaceen-
vironmentwith afairangularandspectratesolutiorandpro-
videsthe hostspacecrafith radiationinformation. SREM
wasdevelopedandmanufcturedby ContravesSpacen co-
operationwith Paul Scherrennstitute undera development
contractof the EuropearSpaceAgeng. SREMis the suc-
cessonf REM [2].

On16November2000afirst SREMinstrumentvaslaun-
chedaboardheUK-satelliteSTR/-1cinto spacdyy anAriane-
5 rocket. The satellite reachedits foreseenGeostationary
TransferOrbit, GTO with apogeeand perigeealtitudesof
600 and39000km, respectiely, aninclinationof 6°, anda
periodof approximatelyl2 h (figure 1). During the check-
out of all STR/-1c experiments, SREM hasbeenswitched
on andwas operatedor a shortperiod. The datareceved
duringthatperiodindicatethattheinstrumentvorkswell.
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Figurel: GTO of Strvlcon 22 November2000.Thereddot
marksthe positionof the satelliteat 13:13whentheelectron
spectrurshownn in figure2 wastaken.

Theorbit of Strv-1cis idealfor investigation®f theradi-
ationbelts,becauset coversa large spatialareaandallows
to tracethe radial distribution of the trappedparticles. Es-
pecially now, during solarmaximumit allows to investigate
the influenceof spontaneousolar ejectionson the Earth's
magnetosphereThe Strv-1c/SREMdatapromisesto be a
valuableextensionof the databas@btainedby REM aboard
Strv-1bfrom 1994to 1998,which coveredthelastsolarmin-
imum period.

Figure2 shavs anexampleof anelectronspectrunmea-
suredby SREM aboardStrv-1c during the commissioning
phase.The positionof the satelliteduringthe measurement
is indicatedin figure 1 by aredspot. The satelliteis ata dis-
tanceof 5.3Rg from thecenterof theearth,in theouterradi-
ationbeltzone. The SREM spectrunis plottedin redandis
approximatedby anexponentiafunctionandastep-function.
Theblackdottedline shavs the electronspectrundescribed

by the radiationenvironmentmodel AE8 from NASA. This
example demonstrateshe power of SREM for monitoring
andcharacterizinghe electronspaceradiationenvironment.
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Figure 2: Comparisonof the differential electronspectra
measuredvith SREMandpredictedwith thestandardadia-

tion environmentmodelAE8 from NASA. In caseof SREM

thespectrunis approximatedby anexponentiafunctionand

astep-function.

Prior to launchthe instrumentwasfully calibratedatthe
ProtonIrradiation Facility, PIF of PSI. In addition the in-
strumentincluding the hostspacecraftvere simulatedwith
GEANT to accuratelydeterminethe responsdunctionsto
electronsat enegiesbetweer0.5to 10 MeV andto protons
inthe10to 600MeV range.Theseareneededo computehe
incident particle spectrafrom the measuredietectorcount
rates.

In orderto easethe exploitation of the scientific data
we developedthe Data Managementand Analysis System,
DMAS. DMAS is asoftwaretool writtenin PV-WAVE, which
allowsto maintainthe databasesf multiple SREMsbut also
otherspacesciencedatasets.DMAS is modularandcanbe
updatedo work with new experimentata.lt includesnstru-
mentspecificfunctionsfor the reductionof theraw dataand
generafunctionsfor e.g.the computatiorof earthmagnetic
field parametersand satellite orbits. A GUI allows to de-
fine experimentparametersexecutedataanalysisfunctions,
displaythedata,andto producedataproductsor the presen-
tationonthelnternet.

FurtherSREMswill be launchedaboardProbain 2001
andthe ESA M2 missionintegral in 2002. News anddata
canbefoundat

http://www1.psi.ch/wwwsremhn/sremhome.html.
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