
Sun – Earth Connection Missions 



ACE 

Advanced Composition Explorer 



The Earth is constantly bombarded 

with a stream of accelerated particles 

arriving not only from the Sun, but 

also from interstellar and galactic 

sources. Study of these energetic 

particles contributes to our 

understanding of the formation and 

evolution of the solar system as well 

as the astrophysical processes 

involved. The Advanced Composition 

Explorer (ACE) spacecraft carrying 

six high-resolution sensors and three 

monitoring instruments samples low-

energy particles of solar origin and 

high-energy galactic particles with a 

collecting power 10 to 1000 times 

greater than past experiments.  
 



ACE also provides near-real-time 24/7 continuous coverage 

of solar wind parameters and solar energetic particle 

intensities (space weather). When reporting space weather 

ACE provides an advance warning (about one hour) of 

geomagnetic storms that can overload power grids, disrupt 

communications on Earth, and present a hazard to 

astronauts.  

 



CLUSTER 

Cluster is currently investigating the Earth's magnetic 

environment and its interaction with the solar wind in three 

dimensions. Science output from Cluster greatly advances 

our knowledge of space plasma physics, space weather and 

the Sun-Earth connection and has been key in improving the 

modeling of the magnetosphere and understanding its 

various physical processes. 



FAST, the second mission in NASA's Small Explorer 

Satellite Program (SMEX), is a satellite designed to 

study Earth's aurora. This highly successful spacecraft 

has helped scientists answer fundamental questions 

about the causes and makeup of the aurora. 

http://sprg.ssl.berkeley.edu/fast/aurora.html


Hinode (Sunrise), a project to study the Sun, is exploring 

the magnetic fields of the Sun, and is improving our 

understanding of the mechanisms that power the solar 

atmosphere and drive solar eruptions.  



The Sun and solar system move through a part of the 

galaxy referred to as the local interstellar medium. It is 

built up from material released from the stars of our 

galaxy through stellar winds, novae, and supernovae. 



The interstellar medium has considerable structure as 

illustrated here. IBEX images reveal global properties of 

the interstellar boundaries that separate our heliosphere 

from the local interstellar medium. 



RHESSI 

RHESSI's primary mission is to explore the basic physics of 

particle acceleration and explosive energy release in solar flares.  

A Solar flare is the rapid release of a large amount of energy 

stored in the solar atmosphere. During a flare, gas is heated to 

10 to 20 million degrees Kelvin (K) and radiates soft X rays and 

longer-wavelength emission. Unable to penetrate the Earth's 

atmosphere, the X rays can only be detected from space 

Reuven Ramaty High Energy Solar Spectroscopic Imager 

http://hesperia.gsfc.nasa.gov/hessi/ramaty.html


 SOHO, the Solar & Heliospheric Observatory, is a project of 

international collaboration between ESA and NASA to study the 

Sun from its deep core to the outer corona and the solar wind. 

http://sohowww.nascom.nasa.gov/


SOHO was launched on December 2, 1995. The SOHO 

spacecraft was built in Europe by an industry team. The twelve 

instruments on board SOHO were provided by European and 

American scientists. 



SDO is designed to help us understand the Sun's 

influence on Earth and Near-Earth space by studying the 

solar atmosphere on small scales of space and time and 

in many wavelengths simultaneously. 

SDO will beam back IMAX-quality images of solar explosions 

and peer beneath the stellar surface to see the sun's magnetic 

dynamo in action. 



STEREO 
Studying the Sun in 3D  

STEREO (Solar TErrestrial RElations Observatory) is the third 

mission in NASA's Solar Terrestrial Probes program (STP).  

The two nearly identical observatories - one ahead of Earth in 

its orbit, the other trailing behind - will trace the flow of energy 

and matter from the Sun to Earth. 



THEMIS 

Timed History of Events and Macroscale Interactions during 

Substorms 

THEMIS answers longstanding fundamental questions 

concerning the nature of the substorm instabilities that 

abruptly and explosively release solar wind energy stored 

within the Earth’s magnetotail 



The TIMED (Thermosphere Ionosphere Mesosphere Energetics and 

Dynamics) mission is studying the influences of the Sun and humans on the 

least explored and understood region of Earth's atmosphere - the 

Mesosphere and Lower Thermosphere/Ionosphere (MLTI). The MLTI region 

is a gateway between Earth's environment and space. 



TIMED is the terrestrial anchor of the 

Heliophysics System Observatory 

TIMED observes 

effect of solar 

eclipse of March 

29, 2006 on 

thermosphere. 



The Transition Region and Coronal Explorer is a NASA 

Small Explorer (SMEX) mission to image the solar 

corona and transition region at high angular and 

temporal resolution 



The science objectives of the WIND mission are:  

 

•Provide complete plasma, energetic particle, and magnetic 

field input for magnetospheric and ionospheric studies.  

•Determine the magnetospheric output to interplanetary space 

in the up-stream region  

•Investigate basic plasma processes occurring in the near-Earth 

solar wind  

•Provide baseline ecliptic plane observations to be used in 

heliospheric latitudes from ULYSSES.  


