








Earth-directed Coronal Mass Ejection

STEREO-B (NASA): 

Launched 2006 

SOHO (ESA/NASA): 

Launched 1995 

Hinode (JAXA):

Launched 2006 

STEREO-A (NASA): 

Launched 2006 

SDO (NASA): 

Launched 2010 

http://www.google.co.uk/url?sa=i&rct=j&q=earth&source=images&cd=&cad=rja&docid=eka24i84VUK33M&tbnid=IC_MWs-cbpxMdM:&ved=0CAUQjRw&url=http://www.universetoday.com/60830/earth-surface/&ei=woTmUeTpNojK0AXz54GADQ&psig=AFQjCNGQ5442yk9w6liYA5bcwkY0gZbi2Q&ust=1374148153703153
http://www.google.co.uk/url?sa=i&rct=j&q=earth&source=images&cd=&cad=rja&docid=eka24i84VUK33M&tbnid=IC_MWs-cbpxMdM:&ved=0CAUQjRw&url=http://www.universetoday.com/60830/earth-surface/&ei=woTmUeTpNojK0AXz54GADQ&psig=AFQjCNGQ5442yk9w6liYA5bcwkY0gZbi2Q&ust=1374148153703153
http://www.google.co.uk/url?sa=i&rct=j&q=SDO+NASA&source=images&cd=&cad=rja&docid=Jh3LQUIk2pl04M&tbnid=M10fPRFcK4EXvM:&ved=0CAUQjRw&url=http://space.skyrocket.de/doc_sdat/sdo.htm&ei=HWndUduTC8WY0AWQoYCACA&psig=AFQjCNFpXPiPg_Z2I52aOOCpk326091peQ&ust=1373551163153709
http://www.google.co.uk/url?sa=i&rct=j&q=SDO+NASA&source=images&cd=&cad=rja&docid=Jh3LQUIk2pl04M&tbnid=M10fPRFcK4EXvM:&ved=0CAUQjRw&url=http://space.skyrocket.de/doc_sdat/sdo.htm&ei=HWndUduTC8WY0AWQoYCACA&psig=AFQjCNFpXPiPg_Z2I52aOOCpk326091peQ&ust=1373551163153709


The STEREO mission was designed to 
study the launch and subsequent 
evolution of Coronal Mass Ejections 
(CMEs) as they propagate from the 
Sun to 1 AU and beyond, in particular 
those CMEs directed towards Earth.



ÅCMEs are large-scale eruptions of solar material into the 
heliosphere

ÅEach can release 1012 to 1013 kg 
(1 to 10 billion tonnes) at speeds                                              
of 200 to over 2000 km s-1

ÅCMEs are recognisedas being                                          
the principal cause of detrimental                                          
ΨǎǇŀŎŜ ǿŜŀǘƘŜǊΩ ŜŦŦŜŎǘǎ on human 
systems







ÅThe twin STEREO spacecraft were 
launched at 20:52 EDT on 25 Oct 2006, 
from Cape Canaveral Air Force Station on 
a Delta II rocket

ÅLunar flybys propelled the spacecraft 
into near 1 AU ecliptic orbits - STEREO-A 
leading & STEREO-B lagging Earth in its 
orbit

ÅEach spacecraft separates from Earth by 
22.5° per year. Currently: STEREO-A is at 
141o and STEREO-B 139o























The following four instrument packages are mounted on each near-identical 
STEREO spacecraft:

Å
suite of remote-sensing imaging instruments that, when combined, 
image from the solar disc out to 1 AU and beyond.

Å electric field instrument that enables the 
remote detection of solar radio bursts and in-situ observation of plasma 
waves. 

Å in-situ 
measurements of thermal and suprathermalelectrons, solar energetic 
particles (SEPs) and interplanetary magnetic field.

Å in-situ 
measurements of thermal and suprathermalprotons, alpha particles and 
heavy ions, including charge state.



The SECCHI imaging package on each STEREO Spacecraft comprises:

Å a full Sun instrument that images the 
chromosphere and corona in four emission lines: He II 304Å, Fe IX/X 171Å, Fe 
XII 195Åand Fe XV 284Å, out to 1.7 RSun. 

PI: Jim Lemen(Lockheed Martin)

Å that image the corona 
from 1.4 ς4 RSunP-O-S (COR1) and 2.5 ς15 RSunP-O-S (COR2).

PI COR1: Joe Davila (NASA/Goddard Space Flight Centre)
PI COR2: Denis Socker(Naval Research laboratory)

Å that consists of two CCD-based white-light imagers, 
HI-1 and HI-2, that, between them, image the outer corona/inner heliosphere
from 4o to 88o elongation.

PI: Richard Harrison (RAL Space)
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HI -1 HI -2

Direction of Centre of FOV 14 degrees 53.7 degrees

Angular Field of View 20 degrees 70 degrees

Angular Range 4-24 degrees 18.7-88.7 

degrees

ImageArray (2x2 binning) 1024x1024 1024x1024

Image Pixel Size 70 arcsec 4 arcmin

Spectral Bandpass 630-730 nm 400-1000 nm

Nominal Image Cadence 40 min 120 min

Brightness Sensitivity (Bo = solar

disk)

3 x 10-15 Bo 3 x 10-16 Bo

Straylight Rejection 3 x 10-13 Bo 10-14 Bo

< 0.1 CME intensity at inner edge of FOV

~ magnitude 12; governed by anticipated 

CME intensity at outer edge 



STEREO-A: HI door opened on 13 December 2006

STEREO-B: HI door opened on 11 January 2007

ÅHI detects light from a number of sources:

Scatter from dust: F-corona;

Thomson scatter from solar electrons: K-corona;

Light from stars, planets, comets, asteroids, the Moon, UFOs or any 
other visual object in the field-of view.

ÅThe intensity of the F-corona far exceeds the intensity of the K-corona 
(which is what we are interested in), by a factor approaching 1000.

ÅAs the F-corona is relatively stable over many days, its effect can be 
removed by:

{ǳōǘǊŀŎǘƛƴƎ ŀ ΨōŀŎƪƎǊƻǳƴŘΩ ŎŀƭŎǳƭŀǘŜŘ over several days;

Using a running difference technique.



HI-1 image (STEREO-A) 
before background 

subtraction: mainly F-corona

HI-1 image (STEREO-A) after 
background subtraction: 

mainly K-corona
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