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Target Distance

Interstellar Probe Science Goals

Although the primary goal of Interstellar Probe is to explore the interstellar medium, a mission 
like this has potential to address important astrophysics and planetary science goals
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Interstellar Probe Exploration Range

New Horizons Range (~90 AU)

Voyager Range (~180 AU)

 Mission through the outer heliosphere and to the VLISM
 A goal of 1000 AU within 50 years
 Not a new idea
 Conventional propulsion technologies and the near-term 

large launch vehicles to achieve asymptotic speeds larger 
than those of past missions

 Pave the way, scientifically, technically, and 
programmatically for longer interstellar journeys that would 
require future propulsions systems

Heliosphere Characterize our heliosphere and the 
interstellar medium to understand other 
astrospheres harboring potentially 
habitable stellar-exoplanetary 
environments

Circum-Solar Disk Determine the 3D dust distribution to 
understand planetary formation

Kuiper Belt 
Objects and Giant 
Planets

Explore the outer solar system including 
KBO worlds to understand the origin of 
our solar system

Exoplanets Explore ways to contribute to 
exoplanets science

Presenter
Presentation Notes
I am showing here a graphic created as part of a Keck Institute for Space Studies study (Science and enabling studies to explore the interstellar medium) that you will see often throughout today because it provides a framework for the science goals that we can target. You can see on the bottom scale bar, the figure outlines in logarithmic scale the space between the Sun heading outward into interstellar space. At closest distances are the terrestrial planets and moving outward we have the gas giants, the ice giants and the Kuiper belt. Beyond that is the heliopause, the interaction zone and interstellar space. As Ralph discussed during his presentation, the Interstellar Probe mission is intended primarily for heliospheric science. The goal is to travel through the outer heliosphere into the very local insterstellar medium to make in situ observations and distant imaging on the way. The target is to reach 1000 au within 50 years using current or near term technology. This mission is groundbreaking in many aspects and will require careful thought in all areas of planning. The potential for scientific progress is tremendous, not just for heliophysics as you will see during the presentations today. This mission is also an important step for developing long-term missions that allow us to pass scientific leadership on to the next generation who will fulfull the goals for us. My background prior to my science career is in the military. One thing that was impressed upon me during my service is the importance of developing the people junior to you. Military leaders are strongly aware of a responsibility to bring up the next generation to take their place. This mission allows us to bring these concepts to the field of space science and is necessary for success. We will focus on for areas of science for this mission. 
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Interstellar Probe Team

We want broad participation from the space science community and have assigned Working 
Group leads to coordinate community input
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Interstellar Probe Exploration Range

New Horizons Range (~90 AU)

Voyager Range (~180 AU)

Heliosphere Elena Provornikova
Elena.Provornikova@jhuapl.edu

Exoplanets Abigail Rymer
Abigail.Rymer@jhuapl.edu

Circum-Solar Disk Casey Lisse
Carey.Lisse@jhuapl.edu

Kuiper Belt Objects Kirby Runyon
Kirby.Runyon@jhuapl.edu

 Ralph McNutt – Principal Investigator 
 Michael Paul – Study Manager
 Pontus Brandt – Project Scientist
 Kathy Mandt Kathleen.Mandt@jhuapl.edu – Deputy 

Project Scientist
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Planetary Science and the Trajectory

One of the major trades in this 
study will be the trajectory. 
Planetary science will be 

constrained by it, but will also 
help drive trajectory decisions.

This is where SBAG can 
contribute. What are priority 
science goals and targets?
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Ice Giants



Jupiter flyby

Current trajectories being studied all include gravity assists from Jupiter. This encounter 
should include magnetospheric science and observations of Jupiter and its moons.
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The trajectory is likely to include a flyby of Jupiter. 
Observations of the magnetosphere are always of high 
value. Observations of Jupiter’s moons should also be 
considered. (Image credit: JAXA)



Ice Giants

Exploration of the Ice Giants is a priority of the Planetary Decadal Survey. 

5 February 2019

@mommascientist 6

Uranus and Neptune are the least explored giant planet systems in our 
solar system and a high priority in the Planetary Decadal Survey. 
Observations of their magnetospheres, atmospheres, interiors and 
moons are of high value.



Small Bodies

The New Horizons Pluto flyby demonstrated that worlds in the outer solar system are 
fascinating beyond expectation. Interstellar Probe gives us the opportunity to explore more. 
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Small bodies in the inner and outer solar system are fascinating worlds in their 
own right. Pluto is one of several differentiated bodies in the outer solar 
system. It has an atmosphere, active chemistry on the surface and in the 
atmosphere, and seasonal evolution of surface features. Exploration of more 
of these worlds is critical.



Planetary Science Decadal Survey Priorities

• How did matter in the solar system and interstellar medium originate and evolve?
– Explore the outer Solar System in search of clues to its origin, and to the nature of other planetary 

systems

8Interstellar Probe Exploration Workshop | Explorer’s Club | NYC | 10-12 October, 2018.
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• Dwarf & Giant Planets, Moons, and Small KBOs 
– What do surface compositions (volatiles, oraganics, etc.) and geological landforms (faults, 

cryovolcanoes, crater depths, dunes, flows, etc.) reveal about the current state and evolution of 
small planets’ surfaces and interiors?

– Does or did Quaoar or other planets have a subsurface ocean or atmosphere and what can we tell 
of their characteristics? 

– What does the size-frequency distribution of KBOs and dwarf planets, together with their orbits, 
reveal about the collisional, orbital, geologic processes, and formation of Kuiper Belt worlds?

• Dwarf & Giant Planets, Moons, and Small KBOs 
– What do surface compositions (volatiles, oraganics, etc.) and geological landforms (faults, 

cryovolcanoes, crater depths, dunes, flows, etc.) reveal about the current state and evolution of 
small planets’ surfaces and interiors?

– Does or did Quaoar or other planets have a subsurface ocean or atmosphere and what can we tell 
of their characteristics? 

– What does the size-frequency distribution of KBOs and dwarf planets, together with their orbits, 
reveal about the collisional, orbital, geologic processes, and formation of Kuiper Belt worlds?

Planetary Science Decadal Survey Questions
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Presentation Notes
Uranus (from Abi): Darkest satellite surfaces in the solar system – also, given that Uranus is NOT home to a Kuiper belt object it’s satellite system is relatively pristine



Summary

• Heliophysics mission designed to be cross-division asset
• We are seeking SBAG input on priorities for outer solar 
system exploration

–Kathleen.Mandt@jhuapl.edu
–Kirby.Runyon@jhuapl.edu

• Questions?
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