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Outline

ÇState of the art on solar wind observations
(Heliosdata)

ÁSolar wind and IMF macrostructure

ÁDifferencesbetweenfast and slow wind and radialevolution

ÇOpen issues

Ç The upcomingSolar Orbiter mission



Most of our knowledge about solar wind plasma and magnetic field in the 
inner heliosphere is due to Helios 1-2 s/c developed by the Federal Republic 
of Germany (FRG) in a cooperative program with NASA

üTwo spacecraft, launched in 1974(10 

Dec) & 1976(15 Jan)

üecliptic orbit, perihelium@ 0.29AU

üPlasma measurements: 

protons(+alphas) and electrons

üSlow plasma sampling, VDF in 40.5 sec

üLow phase space resolution

üNO composition

üNO imaging

Programme realized in only 5 years!
1969:      contract between FRG and NASA approved

10 December 1974:      Helios 1 launched

Heliosprogram



Heliosinstruments

Plasma Experiment 1.

MagneticField 
Experiments2. 3. 4.

Plasma Wave
Experiment 5.

CosmicRadiation
Experiment 6. 7.

Low-Energy Electron 
and Ion Spectrometer8.

ZodiacalLight 
Photometer9.

Micrometeorid
Analyser10.



Helios lifetime during solar cycles 20 - 21

Best data coverage during primary 
missions to the Sun during 1975 and 
1976

Bimodal nature of solar wind 
particularly clear during solar 
minimum
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(Schwenn, 1990)

@ 1 AU
Å Broadhigh-speedstreamswith vp ~ 700 

km/s, np ~ 3 cm-3, Tp ~ 2·105 K

Å Regionsof slow solar wind with vp ~ 400 
km/s, np ~ 10 cm-3 and Tp ~ 4·104 K, highly
variable

With decreasingdistance, we observea 
steepeningof the fast streamsΩ leadingedges

First Heliosobservations
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Dynamical interaction 

steepens the speed profile

Fast wind interacts with the slow wind 

ahead creating a compression region 

called  stream-interface

First detailed studies on the dynamical 
interaction between fast and slow wind

Å The interactionsof slow and fast solar wind at the 
leadingedgesof high speedstreams causes
compressionto high plasma densitiesand 
deflectionsof the flow on both sides: westward
in the slow plasma and estwardin the fast plasma



Macrostructureof the 
interplanetarymagneticfield

The Ballerina model
[Schulz-Levy-Alfvénmodel (1973-1977)]

Helios crossed the Heliospheric 
Current Sheet several times along 
its orbit.



The crossing of the HCS at short heliocentric distances

[Bavassano et al., 1997]


