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The science

® How does the Sun create and
control the heliosphere and how
solar activity changes with time?

® What drives the solar wind and
where does the coronal magnetic
field originate?

®» 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 heliosphere
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The mission

®» |aunch: October 2018 » Extended mission: 2.5 yr

> Cruise phase: 2.3 yr » Orbit: 0.28 - 0.91 AU (Period 150 -
» Nominal mission: 3.5 yr 180 days)

» QOut-of-ecliptic view:
® > 24° during nominal mission
@ > 32° during extended mission
» Reduced relative rotation

» Observation of evolving structures for
almost a complete solar rotation

®» Remote sensing instrument windows
® Three windows of 10 day each
® Minimum distance

2 Maximum and minimum heliolatitude
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RPW Antennae

Heat Shield with Instrument Boom
Aperture Doors

Tiltable Solar Arrays
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The spacecratt

» System-level CDR successfully passed g

Via

—

» STM tests completed

» S/C Engineering Test Bench: most of
the instrument SF and FFTs completed

®» Majority of FM units delivered,
including the core structure

» Integration started

» Ground segment

» Design review of Science Ground Segmen
completed

®» |aunch vehicle

» NASA will launch SolO on an AtlasV 411
®» Launch date: October, 2018
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by

siﬂ_inking in-situ with remote-
sensing instruments

radio burst

open magnetic field line
escaping electrons

frequency [MHz]

in-situ observation of '

UV and X-rays escaping ions & electron
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SWA EAS functions of energetic particles
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Composition, timing and distribution
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SWA EAS heliospheric magnetic field
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b} Electromagnetic and electrostatic waves,
SWA EAS magnetic and electric fields at high resolution

Sz

RPW ANT
/\ A \
; SPG The Solar Orbiter mission. 4 SOLARNET m - § “anzarote, January 2017 L'H&#

CSIC




f-esa

AR
—

/ RPW SCM
/ MAG-0BS

&‘j{/ PD STEIN
ampling protons, electrons, and
SWA EAS heavy ions in the solar wind

/'\ 3
)} SP& 7he Solar Orbiter mission. 4t SOLARNET m

CSIC

- Wanzarote, January 2017 N
\ A FHI> " ) &

-,‘o... solar orbiter

&=z “. SWA PAS
N
RPW ANT




‘ esa e “t‘;o\ solar orbiter

The scientific payload
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The scientific payload ‘
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- High-resolution and full-disk EUV imaging
SWA EAS

of the on-disk corona
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The scientific payload
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The scientific payload

‘ .\-,’.-
- - e Y19 —
e ” . — - = B A v

11> INAEAOT D

\ = = _’_ = ’-_:7-{' i =, -
? = = | MAG-IBS -
e | |
- J: L

— 3 — _-,:: b  \_ \
_— - ==
s r— - — ‘t\

. FHNW -

- ‘:‘ 1 ’;‘E-x- '

= - -~ p < g — e
/\“ \. /
%

5 _
@) D S EUV spectroscopy of the solar disk
SWA -EAS and near-Sun corona

RPW ANT

W' SPG 7/c Solar Orbiter mission. 4t SOLARNET m«\ ~ W anzarote, January 2017 = #
- A I

JA\




b \:’4\ solar orbiter
A

(@N]E

el ™ e

INAF-AO]

. RPN
S N
S &%y -PD STEIN

3

SWA EAS

Imaging spectroscopy of solar X-ray emission |
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» SIS: Supra-thermal
lons spectrograph

Telescope

®» HET: High Energy
Telescope

. O
130712516~
. ® [CU: Instrument

=3 ' ntll Control Unit

Electrons, protons, and heavy elements
from few keV up to 400 MeV/n

... (PI:]. R.-Pacheco, Spain; co-PI: R. Wimmer-Schweingruber, Germany)
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® STEP: Supra-thermal
Electrons and Protons

» EPT: Electron Proton
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METIS

®» Observables

» Coronal density

» Coronal outflow velocity
» Where

® Solar wind is accelerated

®» CMEs first propagate

®» Shock fronts accelerate particles

wuTe = Lstng,

CSIC

» Externally occulted coronograph

® Annular FOV: 1.5°-2.9°(1.6 -3.0 R, @
0.28 AU)

@ Simultaneous imaging in two channels

®» Broadband polarized, visible light (580
- 640 nm)

® Narrow band UV @ Lyman, (121.6 +
10 nm)

® Spatial resolution

@ > 20" (vis. and UV phot. cont.); > 4000
km @ 0.28 AU

®» Temporal resolution: > 1 min typically

The corona as a link to the heliosphere

(PI: E. Antonucci, Italy)
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SO/PHI

» Science goals
® Links between the surface and higher layers

® Mapping B in the photosphere (HR & FD to
be extrapolated where necessary; in
combination)

® Energetics, dynamics, and fine structure of the
magnetic field (... poles)

® Mapping B and v, s (HR; in combination)
®» Probe the solar dynamo

® Uninterrupted series of B and vios (HR & FC;
stand-alone)
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Polarimetry

(PI: S.K. Solanki, Germany; co-PI: ].C. del Toro Iniesta, Spain)
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A=617.3 nm
Al =10 nm

Polarized images in
five plus one
7/ wavelengths

: =
We infer the ve
feld and the LOS
inverting the RT

solar orbiter

Wil
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prmmple

"The measurement

A

D

A=617.3 nm
Al =10 nm

Polarized images in
five plus one
wavelengths

We infer the vector magnetic

field and the LOS velocity by

inverting the RTE on board by
means of a special device

WUTO i Asvpg,
w5 e

SPG The Solar Orbiter mission.
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The measurement prmmple
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SO/PHI is
A=617.3 nm Df‘ t I
= — « Differential imager
< Diffraction limited
< Wavelength tunable
< Quasi monochromatic
Polarized images in < Polarization sensitive
five plus one : —
/ s < With sophisticated on-
We infer the vector magnetic board Capabllltles

field and the LOS velocity by
inverting the RTE on board by
means of a special device
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S. Antiochos (NASA)
R. Bruno (IAPS-INAF)
P. Charbonneau (UMo)
M. Collados (IAC)
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Near-surface rotation, meridional circulation and solar cycle variations at high latitudes

surface flows 14400 2.9/ 720 14,21 3Cdays at high latitude feasible EMP high
£8is1 (Zsats/ 3089 (30 days) (limitad tima at ‘high lat”) autside latituda

§h) baseline periods

supergranulation 3600 0.,36/C, 720 1,78 3Cdays at moderately high  feaslble NMP high bad comms
tracxing (i/hr) 39 (30 days) lalitude outside latitude

seis2 (/imited time at ‘high lat’) baseline perods

he'ivseismology & €0 21852 720 106,56 4 x 30d campeign, 2 years partially, arcund high on'y parliel
sclar cycle verigions  (1/min) 318 (30 days) apart. al high lalitudes outside lal windows, cycle + dala
£8i83 (high ‘atit. only in last 4 yrs) hasslina closato E storage

Mericional creu'ztion TBD TBD 2400 TBD *>100d at high latitude (@75)
ta 3mis @756° (+100 d) TBC TBD

selsq
Deep and large-scale solar dynamics

MDl-like medium-| 60 1.871, to be run continuously (esp.  feasible
& staraoscop © (1/min) 27 far side/high lat) autside
he'ivseismology Continucus FDT might conflict baseline

SEiSD with RSWs

Convection at high latitudes

helioseismology 60 87 38/6 7days at high latitudes TM limit high lattude may need
seis6 (1/min) 267 (total alloc RSW, close combinaticn
OR in 7d) o Earth with sels3

local corrs ation 14400 2.,8/3,3 7 days at high latituces ary high

tracking (Zsets/ 1 reads HRT & featura latitude
seis] short &h) tracking?

Deep convection and giant cells

feature tracking 3800  0.38fC, 4 repetiions of 80days OR full outside
2x seis2 (1/hr) 39 orbit, baseline
high lalitudas malaly (?7)

heliosaismology 60 1.371, to ba run continucusly (esp.  feasible i RSWTM
£8i85 (1/min) 27 far side/high lat) autside i
baseline
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Active Regions and sunspots

AR flows and 60 2185/ 48C 71,04 20 cays of same AR: feature
structure 2315 (20 days) track'ng @pearinalion far
seis3 short side

sunspot oscilllat ans 60 282,11/ 48 85,25 Zdays stareascapic

sels7 231,5 (Z2days) observatons, feature

far side
concal.
RSWs
B5% TMin2d R3SW
->release TM flyirg
in steps inwards

tracking
callbraticn ‘ar-slde 1,371 48
helioseismology 74 (2 days)
saiss short

Physics of oscillations

effect granulation on
osclllaticns

saisy

twe components cof

velocity (V)

sais3 short

magnelic oscillations 80
(MHC waves) (B &l
seisd nighest

AnNARA

Low resalution observations

LQOl-I ke 60 0,088 4032

ocservaticns 0,003 (1ordlt)

(sun-as-e-star)

Shape of the sun 3600 0,083 12

seisti {1set/ (1 roll)
ar)

0,44

to be regeatec S limes 2
cays @ far side, AR on
Earth sida

Sterenscopy + (dipped?)
‘raw' data dewnload

observe several lifatimes of
super-granulation

sierepscopic observ of AR:
HRT & faatura tracking?

higher latiudes, continuous  outside
observations baselina

spacecraftrolls in 12
ciscrele sleps

far slde
perihelion

within RE 40% TMin
window 1 dey

full RSW

last RSW Space
before needed in

underrun PHI buffer




