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Kinematic theory
V(r,0,0)= B(r,6,¢)
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Dynamical theory
V(r,0,0)<= B(r,0,¢)
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A flux-transport
dynamo model

Bkinematic

BBabcock-Leighton
mechanism for
poloidal component

mDifferential rotation
and meridional flow
taken from
helioseismic results

Dikpati & Gilman (2006)
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Observed cross—covariance function
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ERATHOBE Parker’s spaghetti model?
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Ring-diagrami%
B AREHYDsubsurface flow

140 5
Carrington Longitude {det

Hindman, Haber & Toomre (2009)
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Meridional flow
B Poleward, up to 20m/s
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B Rotation, meridional flow, convection...
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B The large-angle method
0 Or simply covering wider area

B TachoclineTD105GHBIFHRERRTXY 2
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B Amount of longitudinal averaging = cos¢
0 cos 60° = 0.5

O cos 80° =0.174
0 cos 85° = 0.09
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[0 Ray approximation. Born approximation,. direct
numerical simulationZ:&

2. REDIERDEFFHEE

[0 CZZTprojection & foreshorteninghiRES
3. FHEDT7OtER (ZRFEH., AEFH)
O CZZT/ARLRNILARES
{5 : tachocline flow signal ~ a few x 0.1s

B With SOLAR-C plan A: something between
possible and impossible
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Central wavelength

6173.3 A £ 0.1 A (Fe | line)

Filter bandwidth

76 mA £+ 10 mA fwhm

Filter tuning range

680 mA = 68 mA

Central wavelength drift

< 10 mA during any 1 hour period

Field of view

> 2000 arc-seconds

Angular resolution

better than 1.5 arc-seconds

Detector resolution

0.50 £+ 0.01 arc-second / pixel

Focus adjustment range

+ 4 depths of focus

Pointing jitter reduction factor

> 40 db with servo bandwidth > 30 Hz

Image stabilization offset range

> & 14 arc-seconds in pitch and yaw

Pointing adjustment range

> + 200 arc-seconds in pitch and yaw

Dopplergram cadence

< 50 seconds

Image cadence for each camera

< 4 seconds

Timing

< 1 ps stability, < 100 ms absolute

Science telemetry allocation

< 55 Mbits/s

Instrument design lifetime

> 5.3 years
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Cosmic Vision M-class mission

B3 DDIviarhifinal round~NELTEN
T —

/;QJ:E

B Solar Orbiter

B PLATO(PLAnetary Transits and Oscillations of
stars)

m Euclid
[0 "Mapping the geometry of the dark Universe”
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B Perihelion 0.23AU: “co-rotation science”
B 7.5F®Onominal missionTEEEFIA25° T
B 7N NDextended missionf[(Z34° ET

28 ZEDin-situ instruments& 23K
0) emote—sensmg Instruments
B Polarimetric and Helioseismic Imager (PHI)

[0 High Resolution Telescope (HRT): 150km resolution
at perihelion(0.23AU)

0 Full Disk Telescope (FDT) : 700km resolution (all
orbital phases)
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Mission Description

Solar Orbiter Mission Summary

Top-level Science Questions

How and where do the solar wind plasma and magnetic field oniginate

in the corona?

How do solar transients drive heliosphenic vanability?
How do solar eruptions produce energetic particle radiation that fills

the h
How
Sun

Science Payload

Heli
.
L ]

Mission Profile

Laur
(Soy
Inter
Eartl
Ope1
grav:

Spacecraft

3-axis stabilised platform. heat shield. two adjustable, 2-sided solar arrays,
dimensions: 2.5 x 3.0 x 2.5 m’ (launch configuration)

Orientation

Sun-pointing

TM band

X/Ka

Data downlink

150 kbps (at 1 AU S/C-Earth distance)

Launch date

Jan-2017 (Jul-2018 back-up)

Nominal Mission duration

7.5 yr (1incl. cruise phase)

Extended Mission duration

24 yr

Post-ops & Archiving

20vyr

Ground TM station

New Norcia (Australia) or Cebreros (Spam), 35-m antenna. 4 to 8 hrs/day
(effective)

Programmatic

e ESA is responsible for the Solar Orbiter spacecraft, transfer to nominal
science orbit, mission operations.
NASA 1s responsible for launch wehicle provision and launch
operations.
Science payload provided by ESA Member States and NASA (already
selected via competitive AO process m 2008/9)
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