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The fnternational §leet’

» SOHO (ESA/NASA): STEREO-A (NASA):
_ " Launched 1995 Launched 2006

iy SDO (NASA):
', Launched 2010

linode (JAXA):
aunched 2006

STEREO-B (NASA):
Launched 2006
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(Solar Terrestial Relations Observatory):

Mission remit

The STERE@ missionwasidesigned to
study the llaunch-and staseguent
evolution of Coronal\Mass jEjections
(CMIES hasHihey propagatedfiomdhe
Sumito 12/AU: and dbeyands; imaparticular
those CMEs!directe dotowardsaEarth.



A CMEsare largescale-eruptions of solarn materimito the
heliosphere

AEachceanaelease) 1o 103 kg
(1 to 10billion tonnes) at speeds
of 200to over 2000<kns?!

A CMEsare recogniseds being
the principal.cause ofdetriment
W& ckdhe@IS ' Stk dn Kushd
systems




Animation of an Earthzimpacting CME
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STEREO: Laungh

AThe itwin STEREO:spacecraftwere
launched-at20:52 [EDTan 25tQct200¢
from Cape Canaveral/AirForce:Statio
a Deltalll-rocket

ALunarflybys propelled-the spacecraft
Into near 1/AU:-egliptic rorbitsSTEREA

leading& STERE® lagging Eanth insits
orbit

AEachsspacecraft-separates from EarttPgy .~
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STEREO Payload
STEREO Payload

Thefollowing four instrument packages are mounted on eaelaridentical
STEREG6pacecraft

A Sun-Earth Connection Coronal and Heliospheric Investigation (SECCHI):
suite of remote-sensing imaging instruments that, when combined,

Image from thesolar disout to 1 AU and beyond.

A STEREQ/WAVES (S/WAVES): electric field instrument that enables the
remote detection of solar radio bursts andsitu observation of plasma
waves.

A In-situ Measurements of Particles And CME Transients (IMPACT): in-situ
measurement®f thermal andsuprathermalelectrons, solar energetic
particles (SEPs) and interplanetanggneticfield.

A PLAsma and SupraThermal lon Composition (PLASTIC): IN-Situ
measurements of thermal angliprathermalbrotons, alpha particles and

heavy ions, includinghargestate.



STEREO/SECCHI

The SECCHhihaging package on each STEREO Spacecraft comprises:

A Extreme Ultra Violet Imager (EUVI): a full Sun instrumenthat images the
chromosphere and corona four emission lines: He B04A, Fe IX/XL71A, Fe
X111958 and Fe X\284A, out to 1.7R.,,

Pl. JimLemen(Lockheed Martin)

A Two white-light coronagraphs (COR1 and COR2): that image the corona
from 1.4¢ 4 R;,,P-O-S (COR1) and 235 R,,,P-O-S COR2).
Pl COR1loe Davila (NASA/Goddard Space F{igritre)
Pl CORDenisSocke(Naval Research laboratgry

A Heliospheric Imager (HI): that consists of two CCbased whitelight imagers,
HI1 and H2, that, between them, image the outer corona/inneeliosphere
from 4° to 88° elongation.

Pl: Richard Harrison (RAL Space)



“B” Observatory
Orbital View

IMPACT (STE-U)

/

SECCHI (SCIP)

IMPACT
deployed boom

IMPACT (LET,
HET, SIT)

__SIWAVES

antennas
IMPACT

(Magnetometer)




Harrison et al., 2008, Solar Phys. 247, 171 Radiator
Eyles et al., 2009, Solar Phys. 254, 387

Inner Baffles

Forward Baffles



INTENSITY (log B/Bo)

HI-2

HI-1

| Ecliptic plane |

[ [ =

K+F Corona

CME intensity

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 630730 nm | 4001000 nm
Nominal Image Cadence 40 min 120 min
Brightness Sensitivity (B, = solar | 3 x 101°B, 3x10%B,
disk)
St[aylight Rejection 3x1013B, 104B,

i 2b sb ab sb e b b ob

ELONGATION (degrees)

\

< 0.1 CME intensity at inner edge of FOV

v

~ maghnitude 12; governed by anticipated
CME intensity at outer edge
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STEREQ/HI

STEREO-A: HI door opened on 13 December 2006
STEREO-B: HI door opened on 11 January 2007

A Hldetects light from a number of sources
Scatterfrom dust:Fcorona;
Thomson scattefrom solar electronsk-corona;

Light from starsplanets, cometsasteroids, the Moon, UFQs any
other visual object in the fieldf view.

A The intensity of the f€orona far exceeds the intensity of thecKrona
(which is what we are interested in), by a factor approaching 1000

A As the Fcorona is relatively stable over many days, its effect can be
removed by
{dzo N} OGAY 3T | WookeGpvardNRBydzy RQ OF £ O
Using a running differendechnique.



STEREOQ/HI

Background:subtraction

L 2

HI-1 image (STEREQ) HI-1 image((STERER) after
before background backgroundsubtraction:
subtraction: mainlyFcorona mainly K-corona



ECLIPTIC




