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SOHO

* Dimensions (height, breadth,
width): 4.3 x2.7x3.7m

* Width with solar array
deployed: 9.5 m

e Total mass at launch: 1850 kg
e Payload: 610 kg

e Telemetry during real-time
operation: 200 Kbits/s

e Telemetry during on-board
storage mode: 40 Kbits/s




Main Instruments

* CDS (Coronal Diagnostic Spectrometer)
e CDS from Rutherford Appleton Laboratory, United Kingdom

* EIT (Extreme ultraviolet Imaging Telescope)

* EIT from the NASA/Goddard Space Flight Center, USA

* LASCO (Large Angle and Spectrometric Coronagraph)

* LASCO from the Naval Research Laboratory, USA

e LASCO from the Max Planck Institute for Solar System Research, Germany

* MDI (Michelson Doppler Imager)

* MDI from the Stanford University, USA

* SUMER (Solar Ultraviolet Measurements of Emitted Radiation)

 SUMER from the Max Planck Institute for Solar System Research, Germany

* UVCS (Ultraviolet Coronagraph Spectrometer)
e UVCS from the Harvard-Smithsonian Center for Astrophysics, USA



http://solar.bnsc.rl.ac.uk/
http://www.cclrc.ac.uk/
http://umbra.nascom.nasa.gov/eit/
http://www.nasa.gov/goddard
http://lasco-www.nrl.navy.mil/
http://www.nrl.navy.mil/
http://star.mpae.gwdg.de/
http://www.mps.mpg.de/
http://soi.stanford.edu/
http://www.stanford.edu/
http://www2.mps.mpg.de/projects/soho/sumer/
http://www.mps.mpg.de/
http://www.cfa.harvard.edu/uvcs/
http://www.cfa.harvard.edu/cfa-home.html
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'STEREO
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STEREO B STEREO
(Behind) : 2012 (Ahead)
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2007 /2007

Tr.me two STEREO spacecraft feach 180
degrees. separation and observe the entire Sun
- for the first time ever.

Drawing gives the relative orbital positions of both . STEREO*
spacecraft for each year from June 2007 to June 2016.
(Not to scale) ’




STEREO-instruments

e SECCHI EUVI: Extreme UltraViolet Imager (LMSAL)
e SECCHI COR1: Inner Coronagraph (GSFC)

e SECCHI COR2: Outer Coronagraph (NRL)

e SECCHI HI: Heliospheric Imager

« STEREO/WAVES (SWAVES)

* IN-SITU MEASUREMENTS OF PARTICLES AND CME
TRANSIENTS (IMPACT)

* PLASMA AND SUPRATHERMAL ION COMPOSITION

(PLASTIC)



http://secchi.lmsal.com/EUVI/
http://cor1.gsfc.nasa.gov/
http://secchi.nrl.navy.mil/index.php?p=cor2
http://www.stereo.rl.ac.uk/
http://swaves.gsfc.nasa.gov/
http://stereo.sr.unh.edu/

STEREO 4 12/03/0%
COR2: 00:24:00
HI1: 00:09:01
HIZ: 00:08:21

STERECQ/WAVES Daily Summary - 12-Jul-2012 (DOY 194)
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AIA

SOLAR ARRAYS

HIGH-GAIN ANTENNAS

The total mass of SDO at launch was
3000 kg (6620 Ib); instruments 300 kg
(660 Ib), spacecraft 1300 kg (2870 Ib),
and fuel 1400 kg (3090 Ib).

Its overall length along the sun-
pointing axis is 4.5 m, and each side is
2.22 m.

The span of the extended solar panels
is 6.25 m.

Total available power is 1500 W from
6.6 m? of solar arrays operating at an
efficiency of 16%

The high-gain antennas rotate once
each orbit to follow the Earth.
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First evidence for reconnection in corona

21—Feb—1992
Flare on The East Limb
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* Fields Experiment (FIELDS)

This investigation will make direct measurements of electric and
magnetic fields and waves, Poynting flux, absolute plasma density
and electron temperature, spacecraft floating potential and density
fluctuations, and radio emissions.

* Integrated Science Investigation of the sun
(1ISOIS)

This investigation makes observations of energetic electrons, protons
and heavy ions that are accelerated to high energies (10s of keV to
100 MeV) in the sun's atmosphere and inner heliosphere, and
correlates them with solar wind and coronal structures.

» Wide-field Imager for Solar PRobe (WISPR)

These telescopes will take images of the solar corona and inner
heliosphere. The experiment will also provide images of the solar
wind, shocks and other structures as they approach and pass the
spacecraft. This investigation complements the other instruments on
the spacecraft providing direct measurements by imaging the plasma
the other instruments sample.

* Solar Wind Electrons Alphas and Protons
(SWEAP) Investigation

This investigation will count the most abundant particles in the
solar wind -- electrons, protons and helium ions -- and measure
their properties such as velocity, density, and temperature.



B B AR

1. Trace the flow of energy that heats the solar corona and accelerates the solar
wind.
la. How is energy from the lower solar atmosphere transferred to, and dissipated in,
the corona and solar wind?
1b. What processes shape the non-equilibrium velocity distributions observed through-
out the heliosphere?
lc. How do the processes in the corona affect the properties of the solar wind in the
heliosphere?
2. Determine the structure and dynamics of the plasma and magnetic fields at the
sources of the solar wind.
2a. How does the magnetic field in the solar wind source regions connect to the pho-
tosphere and the heliosphere?
2b. Are the sources of the solar wind steady or intermittent?
2c. How do the observed structures in the corona evolve into the solar wind?
3. Explore mechanisms that accelerate and transport energetic particles.
3a. What are the roles of shocks, reconnection, waves, and turbulence in the accelera-
tion of energetic particles?
3b. What are the source populations and physical conditions necessary for energetic
particle acceleration?
3c. How are energetic particles transported in the corona and heliosphere?



Orbit and Firs

Parker Solar Probe Mission Trajectory and Current Position

Heliocentric Velocity (km/s): 41.72
Distance from Sun Center (AU): 0.530
Distance from Sun's Surface (Rg): 112.9

Distance from Earth (AU): 1.450 \

Round-Trip Light Time (hh:mm:ss): 00:24:07
25 Nov 2018 14:00:00 UTC

Parker Solar Probe Distance from Sun

Telescope 2

Telescope 1

Distance from Sun's Surface (Rg)

0.050 AU spacecraft to Sun

2:20-2024 Solar Probe Plus WlSPR FOV




Y [AU]

Solar Orbiters

What drives the solar wind and where does the coronal magnetic field originate from?
How do solar transients drive heliospheric variability?

How do solar eruptions produce energetic particle radiation that fills the heliosphere?
How does the solar dynamo work and drive connections between the Sun and the helio-
sphere?
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Big Bear

Broad-Band Filter Imager—BFI

G-band (430.5 nm, 5- A bandpass) with a field of
view of 55” and 0.027”/pixel image scale, red
continuum (668.4 nm, 4-A bandpass) and TiO
(705.7 nm, 10-A bandpass) with a field of view of
70” at 0.034” /pixel image scale.

Visible Imaging Spectrometer—VIS
Available spectral lines include H-alpha, Fe 1 630
nm, and Na | D2 (589 nm).

Near Infra-Red Imaging

Spectropolarimeter—NIRIS

The primary lines used by NIRIS are the Fe | 1565
nm doublet, and the He | 1083 nm multiplet. The
Fe | bandpass is 0.1 A while the He | bandpass is
0.05 A.

Fast-lmaging Solar Spectrograph—FISS
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“Cyra Infrared
Spectrograph

Coudé Instruments
IRIS: IR Polarimeter

Adaptive VIS: Visible Polarimeter
Optics FISS: Visible
benches Spectrograph

: uy 7 isi i ph
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NVST

1. Multi-Channel High Resolution Imaging System

Channels TiO-band G-band H-alpah

Center wave. (Angstrom) : 7058 4300 6562.8 £ 5 tunable
Bandpass (Angstrom): 10 8 0.25

Focal length (meter): 35 (26) 35 22.5

frames/sec (fps) 10 10 10

Field of View (arc sec) 180*180 180*180 180*180

2. Vertical spectrometers
3. Adaptive optical system
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