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Helios 
The Only Space Physics Mission to the Inner Solar System

Å Helios1 and Helios2 were a pair of deep space 
probes developed by the Federal Republic of 
Germany (FRG) in a cooperative program with 
NASA.

Å PURPOSE: make pioneering measurements of the 
interplanetary medium from the vicinity of the 
earth's orbit to 0.3AU. 

Å Experiments were provided by scientists from both 
FRG and the U.S. NASA supplied the Titan/Centaur 
launch vehicle. 

Å Payload: fluxgate magnetometer; electric and 
magnetic wave experiments (frequency range 6Hz 
to 3 MHz); charged-particle experiments, which 
covered various energy ranges starting with solar 
wind thermal energies and extending to 1GeV; a 
zodiacal-light experiment; and a micrometeoroid 
experiment. 



Overarching Science Question

ÅHow does the Sun create and control

the Heliosphere ï and why does

solar activity change with time?
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Ulysses

SOHO

Solar Orbiter

Solar Orbiter

ÅFirst medium-class mission of ESAôs Cosmic Vision 

2015-2025 programme, implemented jointly with

NASA

ÅDedicated payload of 10 remote-sensing and

in-situ instruments measuring from the photosphere 

into the solar wind
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Science Objectives

How does the Sun create and control

the Heliosphereïand why does solar

activity change with time ?

1.What drives the solar wind and where does the

coronal magnetic field originate?

2.How do solar transients drive heliospheric

variability?

3.How do solar eruptions produce energetic particle

radiation that fills the heliosphere?

4.How does the solar dynamo work and drive 

connections between the Sun and the heliosphere?

Mission overview: Müller et al., Solar Physics 285 (2013)
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Mission Summary

Launch: February 2019 (back-up Feb ô20)

Cruise Phase: 2-3 years

Nominal Mission: 4-5 years

Extended Mission: 2.5-3.5 years

Orbit: 0.28ï0.95 (1.2) AU (P=150-200 days)

Out-of-Ecliptic View:

Multiple gravity assists with Venus to

increase inclination out of the ecliptic to

>12Á(24Á) (nominal mission),

>29Á(32Á) (extended mission)

Reduced relative rotation:

Observations of evolving structures on

solar surface & in heliosphere for almost 

a complete solar rotation
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Mission Profile
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The Spacecraft

Three-axis stabilised spacecraft,

Sun pointing

ÅClosest Sun encounter:

0.28 AU

ÅHeat shield to protect spacecraft

and payload
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TheSpacecraft

Tiltable Solar Arrays

Heat Shield with
Aperture Doors

High-GainAntenna

RPW Antennae

InstrumentBoom
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Payload

EPD Energetic Particle DetectorJ. Rodríguez-Pacheco
Composition, timing and distribution functions of 
energetic particles

MAG Magnetometer T. Horbury
High-precision measurements of the heliospheric 
magnetic field

RPW Radio & Plasma Waves M. Maksimovic
Electromagnetic and electrostatic waves, magnetic 
and electric fields at high time resolution

SWA Solar Wind Analyser C. Owen
Sampling protons, electrons and heavy ions in the 
solar wind

EUI Extreme Ultraviolet ImagerP. Rochus
High-resolution and full-disk EUV imaging of the on-
disk corona

METIS Coronagraph
E. Antonucci

Marco Romoli
Visible and UV Imaging of the off-disk corona

PHI
Polarimetric & Helioseismic 
Imager

S. Solanki
High-resolution vector magnetic field, line-of-sight 
velocity in photosphere, visible imaging 

SoloHI Heliospheric Imager R. Howard Wide-field visible imaging of the solar off-disk corona

SPICE
Spectral Imaging of the 
Coronal Environment

European-led facility 
instrument

EUV spectroscopy of the solar disk and near-Sun 
corona

STIX
Spectrometer/Telescope for 
Imaging X-rays

S. Krucker Imaging spectroscopy of solar X-ray emission

In-Situ Instruments

Remote-Sensing Instruments
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Payload Accommodation
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