ILWS Task group on « Coordinated science
with the Solar Orbiter, Solar Probe Plus,
Interhelioprobe and SPORT missions”

= Resolution proposed during the Irkutsk June 2013 ILWS

Workshop

= Maximize the scientific output of each mission by
coordinating the operations & data analysis

= Teleconf # 1, 16 June 2014
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Multi Spacecraft Observations
of the Inner Heliosphere

IS 0 Explore the inner heliophere
¥ with multiple observatories (as
- - with STEREO but closer to

the sun)

Understanding the sources,
acceleration and transport of
solar energetic particles

Study the origin, evolution and
interaction of CMEs, shocks
and other geoeffective
structures

NASA Sentinels

NASA & ESA HELEX
(Sentinels + Solar Orbiter)




g @Gesa e Solar Probe Plus
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0 9.5 Rs to 30 RS : primary science

Q0 ESA mission with NASA participation Q Focussed in-situ instrumentation
O Up to 0.28 AU with dedicated in-situ & remote Q instruments under selection
sensing instrumentation O Launch in August2018

QO Out of ecliptic observations
0 M1 ESA Cosmic Vision, launch July 2017

0 CAS/NSSC mission
O Solar Polar mission
with a « Ulysses-
like » mission profile
O Venus GA to
circularize the orbit
O Engineering study
phase

O Implemenation

InterHeIioproﬁ‘éf‘% '

M a ROSKOSNI\OS/II;I misls:(on ] decison on 2015
C U Two « Solar Orbiter-like » spacecraft APA B2 Q Launch in ~2020
O Engineering study phase @ *@54 f}i i .

ROSCOsMEs 10 Implemenation decison on 2015
Q Launch ~ 2022
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Joint Observations Solar Orbiter - Solar Probe Plus
Example of alignments/quadratures:

Sun LW

Solar Probe
Plus
mainly In-situ B
payload
Solar Orbiter \
\ - 1/
In-situ & 2s”” ) ,,,ij e
. 27 ) e r };
remote sensing Z /& S
ayload
(corl?orzlograph, Radial alignments: IMF alignments: Quadratures:
UV & HI) SO and SPP observe SO and SPP connect SO remote-sensing and
the same SW plasma to the same IMF SPP in-situ @ 29.5 Rs

footpoint

A joint WG has been established o maximize the
opportunities provided by the contemporaneous presence
of both missions in the inner heliosphere.



Solar Probe Plus in the field of view
of Solar Orbiter

SOLO-HI
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Exemples of SPP/SO Encounters
configurations

SPP Perihelion Date

10

11

12

13

14

15

16

10-21/05/2021
05/08/2021

15/09/2011

16/11/2021

21/02/2022
25/05/2022

28/05/2022

01/09/2022

07/12/2022

13/03/2023
17/06/2023

05/08/2023

SO/Earth position
SO-E-SPP 360 (3D mapping of inner
heliosphere)

SPP/S/E (occ) conj SO 120 West

S/SO/E conj SPP 40 East

S/SPP/SO 15/11 S/SPP/E 16/11 — SO and
Earth separated by ~152 at same distance
(possible tomography)

S/SPP/E conj SO 140 West

S/SPP/SO conj FRS E 130 East

SO/SPP/E 360 31/05 S/SPP/E on FRS (3D
mapping of inner heliosphere)

SO/SPP 90 SPP/E 135 02/09 S/SPP/SO conj
FRS

03/12 S/SPP/SO 05/12 S/SPP/E FRS
E/S/SO 100 S/SPP/SO S/SPP/E conj

SPP/E/SO 360 23/06 S/SPP/E conj

S/E/SO-SPP quad SPP Aph S/SO/SPP conj

SPP Distance

~0.5AU

16

~0.6-0.7 AU

13.3

13.3

13.3
13.3

13.3

13.3
13.3

~0.7 AU

108.6

107.3

107.3

107.3

107.3

107.3

107.3

107.3

Time within

20 15 10
47.8 0 0
55.1 24.5 0
55.1 24.5 0
55.1 24.5 0
55.1 24.5 0
55.1 24.5 0
55.1 24.5 0
55.1 24.5 0



SPP Perihelion Date
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10-21/05/2021

05/08/2021

15/09/2011

16/11/2021

21/02/2022
25/05/2022

28/05/2022

01/09/2022

07/12/2022

13/03/2023
17/06/2023

05/08/2023

SO/Earth position
SO-E-SPP 360 (3D mapping of inner
heliosphere)

SPP/S/E (occ) conj SO 120 West

S/SO/E conj SPP 40 East

S/SPP/SO 15/11 S/SPP/E 16/11 — SO and
Earth separated by ~152 at same distance
(possible tomography)

S/SPP/E conj SO 140 West

S/SPP/SO conj FRS E 130 East

SO/SPP/E 360 31/05 S/SPP/E on FRS (3D
mapping of inner heliosphere)

SO/SPP 90 SPP/E 135 02/09 S/SPP/SO conj
FRS

03/12 S/SPP/SO 05/12 S/SPP/E FRS
E/S/SO 100 S/SPP/SO S/SPP/E conj

SPP/E/SO 360 23/06 S/SPP/E conj

S/E/SO-SPP quad SPP Aph S/SO/SPP conj

SPP Distance
~0.5 AU

16

~0.6-0.7 AU

13.3

13.3

13.3
13.3

13.3

13.3
13.3

~0.7 AU

30

108.6

107.3

107.3

107.3

107.3

107.3

107.3

107.3

Time within

20

47.8

55.1

55.1

55.1

55.1

55.1

55.1

55.1

15 10

0 0
24.5 0
24.5 0
24.5 0
24.5 0
245 0
24.5 0
24.5 0



Including SPORT and
Interhelioprobe to

the fleet

d If SO and IHP-in opposition:
360° image of the Sun

Gravity assist 3 Venus
_Earth Gravity assist 4 Venus

Q SsO, IHP & SPP in the field-of el et 2 Yems
view of SPORT (HI)




Added science with SPORT & IHP

= Largely increased number of conjuctions/ alignments |
= If SO and IHP in opposition : 360° image of the Sun

= SO, IHP & SPP in the field of view of SPORT (HI) from a
polar perscpective |

= Many more science topics will emerge from the community.



Missions phasing
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A__
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A launch
— (1\jise

(m—) operations



