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2 
Space Exploration 

Modeling Support for STEREO 

§  Support provided by the PSI group under their Co-I contribution to 
SECCHI and IMPACT (POC: P. Riley).  

Ø  http://imhd.net/stereo/home.php 
Ø  Funded (Co-Is) but effort constrained within available budget. 
Ø  Planned during final launch preps and commissioning phase. 
Ø  Evolved as data came in. 

§  Support provided by the GONG consortium (POC: G. Petrie) 
Ø  http://gong.nso.edu/data/magmap/archive.html 
Ø  On best effort basis. 

§  Support provided by CCMC (POC: M. Kuznetsova) 
Ø  http://ccmc.gsfc.nasa.gov/stereo_support.php 
Ø  Funding constraints ! reduced scope. 
 



2 May 2018 CCMC #9 --- Vourlidas 3 



GONG STEREO Page 
http://gong.nso.edu/data/magmap/archive.html 

2 May 2018 CCMC #9 --- Vourlidas 4 



CCMC STEREO PAGE 
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Multiple modeling outputs can fit a variety of mission 
needs. 
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Synthetic Images 

Coronal Parameters 
Coronal Hole Locations 

Transients 

 
How are these sites used? 

•  ”quicklook” analysis 
•  Presentations 
•  Discovery tool 



PSP Mission: Launch and Mission Design Overview 

Launch 
§  Dates: Jul 31 – Aug 19, 2018 
§  Max. Launch C3: 154 km2/s2  
§  Delta IV-Heavy w/ Upper Stage 

Trajectory Design 
§  24 Orbits 
§  7 Venus gravity assist flybys 

Final Solar Orbits 
§  Closest approach: 6.86 million km 

§  Speed: ~720,000 km/hr (~200 km/sec) 
§  Orbit period: 88 days 

Mission duration: 6 years, 11 months 

Sun 

Venus 

Mercury 

Earth 

Launch 
7/31/2018 

1st  Perihelion at 9.86 RS 
12/19/2024 

1st Perihelion at 35.7 RS 
11/1/2018 
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Perihelion 
Observations 

High-latitude 
Observations 

High-latitude 
Observations 

Solar Orbiter 
Exploring the Sun-Heliosphere Connection 

Mission Summary

Launch: February 2020 (NET)

Cruise Phase:  1.7 years


Nominal Mission:  3.5 years

Extended Mission:  2.5 years

Orbit: 0.28–0.91 AU (P=150-180 days) 


Out-of-Ecliptic View: 
Multiple gravity assists with Venus to 
increase inclination out of the ecliptic to 
>24° (nominal mission), 
>32° (extended mission)

Reduced relative rotation:  
Observations of evolving structures on 
solar surface & in heliosphere for almost 
a complete solar rotation


Perihelion 
Observations


High-latitude 
Observations


High-latitude 
Observations


Remote-sensing windows (10 
days each)
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Solar Orbiter Cruise Phase 

Solar Orbiter Cruise Phase with PSP, STEREO-A & 
Earth orbits 

PSP/SO are VERY Different  
than Past Solar Missions: 

 
• Encounter 

• Long Latency 
• Variable Viewpoints 

• Emphasis on in-situ meas. 
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How can CCMC help? 
•  “Traditional” CCMC Support 

-  i.e., model runs, ISWA, etc. 

•  Observations Planning 
-  New for SO/PSP (2018 – 2024+) 
-  Forecast model runs to be used for planning (per orbit basis) 
-  ”SpW predictions” at SO/PSP locations (target most likely activity 
-  Magnetic Foot point and Plasma Packet Tracing (in-situ – imaging connection) 
-  ISWA applets designed for SO/PSP 

•  Mission Simulation 
-  Simulate measurements from novel viewpoints (e.g. solar polar) 
-  Help optimize no. of s/c, sensor deployment, etc. 
-  Develop visuals, cases to disseminate mission concept. 
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