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The Dawn of a New Era for Heliophysics
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Heliophysics Division (HPD), in collaboration with 

its partners, is poised like never before to --

Explore uncharted territory from pockets of intense 

radiation near Earth, right to the Sun itself, and past the 

planets into interstellar space.

Strategically combine research from a fleet of 

carefully-selected missions at key locations to better 

understand our entire space environment.

Understand the interaction between Earth weather and 

space weather ïprotecting people and spacecraft.

Coordinate with other agencies to fulfill its role for the 

Nation enabling advances in space weather knowledge 

and technologies

Engage the public with research breakthroughs and 

citizen science

Develop the next generation of heliophysicists



Decadal Survey
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Alignment with Decadal Survey Recommendations
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NASA FY20 Presidential Budget Request

R0.0  Complete the current program Extended operations of current operating missions as recommended by 
the 2017 Senior Review, planning for the next Senior Review Mar/Apr 
2020; 3 recently launched and now in primary operations (GOLD, 
Parker, SET); and 2 missions currently in development (ICON, Solar 
Orbiter)

R1.0  Implement DRIVE (Diversify, Realize, 

Integrate, Venture, Educate)

Implemented DRIVE initiative wedge in FY15; DRIVE initiative is now 
part of the Heliophysics R&A baseline

R2.0  Accelerate and expand Heliophysics 

Explorer program

Decadal recommendation of every 2-3 years; Explorer mission AO 
released in 2016 and again in 2019. Notional mission cadence will
continue to follow Decadal recommendation going forward. Increased 
frequency of Missions of Opportunity (MO), including rideshares on 
IMAP and Tech Demo MO. 

R3.0 Restructure STP as a moderate scale, 

PI-led flight program

IMAP mission (STP-5) selected in 2018 as a PI-led mission with an LRD 
in 2024

R4.0  Implement a large LWS GDC-like 

mission
GDC STDT report will be delivered to HPAC Oct 3, 2019; planning to 
kick off mission formulation immediately afterwards 



Review of Progress Toward Implementing the Decadal Survey Vision in Solar 
and Space Physics: A Science for a Technological Society 

Å The National Academies of Sciences, Engineering, and Medicine has 

convened an ad hoc committee to review the responses of NASAôs 

Heliophysics program and NSFôs Geospace program to the 2013 Decadal 

Survey, ñSolar and Space Physics: A Science for a Technological Society.ò

Å Assess the degree to which the Agenciesô current programs address the 

strategies, goals, and priorities of the Decadal Survey

Å Provide guidance about implementation of the recommended portfolio for the 

remaining years of the current decadal survey given actual funding levels

Å Recommend any actions that could be taken to optimize the science value of 

the Agenciesô programs including how to take into account emergent 

discoveries and potential partnerships
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NEW Missions
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Heliophysics System Observatory
Å19 Operating Missions with 

27 Spacecraft
Å2 Missions in Implementation
Å4 Missions in Formulation

FORMULATION

IMPLEMENTATION

PRIMARY OPS

EXTENDED OPS

ICON

GOLD
(SES)

Solar Orbiter 
(ESA)

Parker Solar 
Probe

Voyager 
(2)

STEREO

SOHO 
(ESA)

SDO

Hinode 
(JAXA)

IRIS

TIMED

IBEX

ARTEMIS 
(2)

Van Allen 
Probes (2)

IMAP

WIND

Geotail 
(JAXA)

THEMIS 
(3)

MMS 
(4)

SET-1 
(USAF)

ACE

AIM

AWE 

(ISS)

PUNCH (4)

TRACERS (2)
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2016 Explorers MO Selections
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Atmospheric Waves Experiment (AWE)

ÅAttached to the exterior of the ISS, AWE will focus on airglow to 
determine what combination of forces drive space weather in the 
upper atmosphere.

ÅPrincipal Investigator: Mike Taylor at Utah State University

Å LRD NET Aug. 2022

Sun Radio Interferometer Space Experiment 

(SunRISE)

Å Selected for a seven-month, $100,000 extended formulation study.

Å SunRISE would be an array of six CubeSats operating like one 
large radio telescope to investigate how giant space weather 
storms from the Sun are accelerated and released into planetary 
space. 

Å Principal Investigator: Justin Kasper at the University of Michigan 
in Ann Arbor

Credit: University of Colorado at Boulder

https://www.colorado.edu/ness/projects/sun-radio-interferometer-space-experiment-sunrise


2018 STP Science MOs to ride with IMAP
Two missions selected (Aug 13) for nine-month 

concept studies; down-selection in 2020

Spatial/Spectral Imaging of Heliospheric Lyman Alpha 

(SIHLA) 

Å would focus on mapping the velocity and distribution of the 

solar wind helping to resolve our understanding of what drives 

structure in the solar wind and heliopause. 

Å Principal Investigator: Larry Paxton at the Johns Hopkins 

University Applied Physics Laboratory in Laurel, Maryland.

Global Lyman-alpha Imagers of the Dynamic 

Exosphere (GLIDE)

Å would gather ultraviolet light emitted from hydrogen at a high 

rate, with a view of the entire exosphere.

Å Principal Investigator: Lara Waldrop at the University of 

Illinois at Urbana-Champaign 

LRD Oct 2024
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2018 STP Technology Demonstration MOs

Two missions selected (Aug 15) for nine-month concept 

studies; down-selection in 2020.

Science-Enabling Technologies for Heliophysics (SETH)

Å Demonstrate technologies in two areas: 

1. Deep space small satellite optical communications; and

2. Solar energetic neutral atom (ENA) detector that detects X-rays and 
energetic charged particles as well.  

Å Principal Investigator: Antti Pulkkinen at NASAôs Goddard Space Flight 

Center in Greenbelt, Maryland

Solar Cruiser

Å Designed to mature solar sail technologies and demonstrate a novel solar 

coronagraph for SmallSat applications. 

Å 1666m2 solar sail would be the largest ever flown

Å Principal Investigator: Les Johnson at NASAôs Marshall Space Flight Center 

in Huntsville, Alabama 

LRD Oct 2024
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Explorers AO 2016 SMEX Selections

Polarimeter to Unify the Corona and Heliosphere (PUNCH)

Å Focuses directly on the Sunôs corona, and how it generates the solar wind 

Å Image and track the solar wind as it leaves the Sun. 

Å Track coronal mass ejections to better understand their evolution and develop new 

techniques for predicting such eruptions

Å Composed of four suitcase-sized satellites

Å Principal Investigator: Dr. Craig Deforest at Southwest Research Institute

Tandem Reconnection and Cusp Electrodynamics Reconnaissance 
Satellites (TRACERS)

Å Observe particles and fields at the Earthôs northern magnetic cusp region and study 

how magnetic fields around Earth interact with those from the Sun. 

Å First space mission to explore this process in the cusp with two spacecraft, providing 

observations of how processes change over both space and time.

Å Principal Investigator: Craig Kletzing at University of Iowa

LRD NLT Aug 2022
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TRACERS
ñWe carefully selected these two missions not only because of the high-class science they can do in 

their own right, but because they will work well together with the other heliophysics spacecraft 

advancing NASAôs mission to protect astronauts, space technology and life down here on Earthò ï

Thomas Zurbuchen



3 Explorers Missions of Opportunity to 
Advance Understanding of Heliophysics

Three missions selected (Sep 3) for nine-month concept studies; down-selection in 

2020.

Extreme Ultraviolet High-Throughput Spectroscopic Telescope (EUVST) 

Epsilon Mission

Å EUVST would observe simultaneously, for the first time and over a wide range of the lower 

solar atmosphere, how magnetic fields and plasma interact.

Å Instrument to fly on JAXAôs Solar-C mission

Å Principal Investigator: Clarence Korendyke at the U.S. Naval Research Laboratory in 

Washington, D.C.

Aeronomy at Earth: Tools for Heliophysics Exploration and Research 

(AETHER)

Å AETHER would explore the ionosphere-thermosphere system and its response to 

geomagnetic storms from a position aboard the International Space Station.

Å Principal Investigator: James Clemmons at the University of New Hampshire in Durham.

Electrojet Zeeman Imaging Explorer (EZIE)

Å EZIE would focus on an electric current known as the auroral electrojet, which circles through 

the atmosphere around 60 to 90 miles above Earth, near the poles.

Å Principal Investigator: Jeng-Hwa Yee at the Johns Hopkins University Applied Physics 

Laboratory in Laurel, Maryland.

12Each potential mission has a separate launch opportunity and time frame.



Escape, Plasma Acceleration and Dynamics Explorers 
(EscaPADE)

Selection Date: Jul 8, 2019

Principal Investigator: Robert Lillis, University 

of California, Berkeley

Observatory: Dual observatories rideshare 

hosted on Psyche mission

Instruments: 

EscaPADE Magnetometer (EMAG)

EscaPADE Electrostatic Analyzer (EESA)

EscaPADE Langmuir Probe (ELP)

With unprecedented two-point plasma measurements, 

ESCAPADE will untangle temporal from spatial 

variability and definitively map out the transfer of 

energy and momentum that leads to ion and 

sputtering escape, enabling a much more reliable 

extrapolation of escape rates to early Mars.

LRD Aug 2022
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NASA Selects 12 New Lunar Science, Technology 
Investigations

1. The Lunar Surface Electromagnetics Experiment (LuSEE)

Å LuSEE will integrate flight-spare and repurposed hardware from the Parker Solar Probe FIELDS experiment, the 
STEREO/Waves instrument, and the MAVEN mission to make comprehensive measurements of electromagnetic 
phenomena on the surface of the Moon.

Å Principal Investigator: Stuart Bale of University of California, Berkeley

2. The Lunar Environment heliospheric X-ray Imager (LEXI)

Å LEXI will capture images of the interaction of Earthôs magnetosphere with the flow of charged particles from the 
Sun, called the solar wind.

Å Principal Investigator: Brian Walsh of Boston University

3. Lunar Demonstration of a Reconfigurable, Radiation Tolerant Computer System

Å Lunar Demonstration of a Reconfigurable, Radiation Tolerant Computer System aims to demonstrate a radiation-
tolerant computing technology. Due to the Moon's lack of atmosphere and magnetic field, radiation from the Sun 
will be a challenge for electronics. This investigation also will characterize the radiation effects on the lunar 
surface.

Å Principal Investigator: Brock LaMeres of Montana State University, Bozeman 
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The selected investigations will go to the Moon on future flights through NASA's Commercial Lunar Payload Services 

(CLPS) project and the NASA Exploration Campaign.

The following three missions support heliophysics science objectives:



Missions in Operation: Highlights
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SET-1 and E-TBEx Launch Aboard Falcon Heavy

Å Space Environment Testbed-1 (SET-1) hosted 

payload on Air Force Research Laboratory (AFRL) 

Demonstration and Science Experiments (DSX) 

spacecraft

- Define the mechanisms for induced space environment 

and effects

- Reduce uncertainties in the definitions of the induced 

environment and effects on spacecraft and their payloads

- Improve design and operations guidelines and test 

protocols so that spacecraft anomalies and failures due to 

environmental effects during operations are reduced

Å Enhanced and Tandem Beacon Experiment (E-

TBEx)

- Pair of 3U CubeSats each carrying tri-frequency radio 

beacons

- Measures how radio signals can be distorted by large 

bubbles that form naturally in the Earthôs charged upper 

atmosphere
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Above: SpaceX Falcon Heavy rocket 

carrying 24 satellites as part of the 

Department of Defense's Space Test 

Program-2 (STP-2) mission launches from 

Launch Complex 39A at NASA's Kennedy 

Space Center in Florida Tuesday, June 25, 

2019.


