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HPD is Organized into Four Major Sections
Goal: Understand the Sun and its interactions with Earth and the solar system
including space weather

Living With a Star

Goal Oriented Strategic
Program that is Relevant
to Life and Society

Solar Terrestrial
Probes

Curiosity Driven
Strategic Mission
Flight Programs

Solve the fundamental physics mysteries
of heliophysics: Explore and examine the
physical processes in the space
environment from the sun to the Earth
and throughout the solar system.	

Build the knowledge to forecast space
weather throughout the heliosphere:
Develop the knowledge and capability to
detect and predict extreme conditions in
space to protect life and society and to
safeguard human and robotic explorers
beyond Earth.
Understand the nature of our home in
space: Advance our understanding of the
connections that link the sun, the Earth,
planetary space environments, and the
outer reaches of our solar system.

Explorers

Smaller flight programs,
competed science topics,
often PI-led

Research

Scientific research projects
utilizing existing data plus
theory and modeling

2014 SMD Science Plan for Heliophysics
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Heliophysics System Observatory
A coordinated and complementary fleet of spacecraft to understand
the Sun and its interactions with Earth and the solar system

• Heliophysics has 18
operating missions
(on 29 spacecraft):

Voyager, Geotail, Wind,
SOHO, ACE, Cluster,
TIMED, RHESSI, TWINS,
Hinode, STEREO,
THEMIS/ARTEMIS, AIM,
CINDI, IBEX, SDO, Van
Allen Probes, IRIS
(Missions in red
contribute to operational
Space Weather.)

• 6 missions are in
development:

SET, MMS, SOC, SPP,
ICON, and GOLD

$5.5B total investment in Heliophysics space assets (excluding launch costs)
$68M annual operating budget (1.2% per year)
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Looking Forward: New HSO Components
Addition of new HSO component where each component need not carry
a comprehensive payload
•The network can grow serendipitously, with key measurements
made on distributed platforms
•Single instrument MOOs
•Cubesats dedicated to one or two instruments
•Individual measurement sets add value by complementing the
existing network
In addition, we need techniques to assess the value of additional
components to the HSO as a whole
•Models of data assimilation effectiveness
•What is the minimum infrastructure?
•How can we assess and maintain system reliability?

Solar Terrestrial Probes

Heliophysics Program 2014 - 2020

Living With a Star

Magnetospheric
Multiscale (MMS)
March 2015

STP #5

Research Program

Explorers

Space Environment Solar Orbiter Collaboration
Testbeds (SET)
(with ESA)
Mid-2016
July 2017

Solar Probe Plus
July 2018

Ionospheric Connection Global-scale Observations
Explorer (ICON)
of the Limb and Disk (GOLD)
February 2017
September 2017
HYPE - May 2014
CHESS - May 2014
RAISE - June 2014
SubTec Demo - June 2014

RockOn VII - June 2014
VAULT - June 2014
RockSatX - August 2014
MOSES - August 2014

DFS - September 2014
C-REX - November 2014
OGRESS - October 2014
FOXSI - December 2014
PEREGRINE#1 - November 2014 Micro-X - December 2014
CAPER - November 2014
PICTURE - December 2014

PEREGRINE#2 - January 2015
ASSP - January 2015
ACCESS - January 2015
CIBER - January 2015

HySICS - September 2014 (WFF)

2014

2015

2016

M-TEX - January 2015
PEREGRINE#3 - February 2015
CLASP - August 2015
Ongoing
Heliophysics Missions
Astrophysics Missions
Planetary Missions

2017

2018

2019

2020

Heliophysics Science Highlights
June 2014
Supercomputers Help Reveal the Sun’s Hidden Mysteries:
Researchers are using the Pleiades supercomputer at the NASA Advanced
Supercomputing (NAS) Facility at Ames Research Center, to run simulations of
the solar surface, interior, and atmosphere. These models help researchers
calibrate and interpret data from NASA's Solar Dynamics Observatory (SDO).
Using SDO’s Helioseismic and Magnetic Imager, scientists have observed
small-scale, localized magnetic fields that carpet the entire surface of the sun.
Simulation results show that the turbulent plasma flows can efficiently amplify
initially weak magnetic fields in the sun's convection zone.

Interplanetary Space Weather: Measuring Effects at Mercury: Our
solar system is immersed in the outer atmosphere of the sun. The solar wind of
particles constantly streaming off the sun helps drive flows and streams in space
as complicated as any terrestrial weather pattern. For the first time, scientists
have spotted at planet Mercury, a classic space weather event called a hot flow
anomaly, or HFA, which has previously been spotted at Earth, Venus, Saturn and
Mars.

Current Solar Maximum Considered a “Mini-Max:” A number of
Sunspot Number
of Cycle 24

factors are signaling solar max conditions in 2014. The sun's magnetic field
has flipped; we are starting to see the development of long coronal holes; and
sunspot counts are cresting. This solar cycle continues to rank among the
weakest on record. In fact, in the historical record, there are only a few solar
maxima weaker than this one. Researchers believe that Solar Cycle 24 will
probably start fading by 2015 making way for the large events such as strong
flares and significant geomagnetic storms that typically occur in the declining
phase of the solar cycle.

Heliophysics Program Highlights
Significant Accomplishments
• MMS
− Obs. #3 in TVAC
• SPP – Phase C Kickoff Meeting May 1
• ICON – Completed all four instrument PDRs
and the Structure/Thermal PDR at ATK

Upcoming Key Events
•

MMS
− DPMC: June 27
− APMC: August 6
• ICON
− Mission PDR: July 8-10 at Orbital
− DPMC: August 26
• GOLD
− Mission PDR Sep 30-Oct 1
− DPMC November 2014

Explorer AO

•

NET FY 16 – SMEX + MoO

7

STEREO High Gain Antenna issue
Description of the problem:
On 04/13 the High Gain Antenna (HGA) feed on A exceeded its operational temperature limit of 85°C.
The HGA feed is the metal waveguide design, the temperature will increase as the STEREO-Earth
(SPE) angle decreases. Detailed thermal analysis is underway and off pointing the HGA will
undoubtedly be necessary to prevent mission ending damage to both observatories. Options to mitigate
the impact to science and the space weather broadcast are actively being investigated. A is closer to
the Sun than is BEHIND, and thus the temperature limit was reached at a larger SPE angle. As the
spacecraft executes a Ptolemaic Epicycle (relative to Earth), the SPE angle for B will be leveling, and
then increasing for a while before it continues to decrease as it moves behind the Sun. However, A's
SPE angle will continue to decrease linearly. The current HGA feed temperature for A is 87.1°C
(@11.9° SPE) and 111.9°C (@7.53° SPE) for B.
Resolution of the problem:
New HGA soft stop parameters have been loaded onto G&C RAM on both spacecraft on 05/01. The
HGA on A will be limited to 6.6° off the Sun, and the HGA on B will be limited to 6.1°. These angles
were selected so as to keep the temperature below 136°C at which point the telemetry saturates.
Impact:
The current scenario is that all the instruments will be turned off on A between 8/20/2014 through
12/31/2015, and between 11/14/2014 through 1/18/2016 for B. Meanwhile, all possible options are
being considered. Some science data can be downlinked ~10kps down/500 bps up on first sidelobe.

Key Dates
Event

AHEAD

BEHIND

HGA side lobe test

5/10/14

5/17/14

LGA calibration test

6/8/14

5/23/14

Load C&DH 3.2.4 FSW to EEPROM Copy 1

5/20/14

5/20/14

Load G&C and C&DH parameters to EEPROM

5/28/14

5/28/14

Load MOps macros & FP releases to EEPROM

6/10/14

6/10/14

MOps Readiness for S/C Testing Review

6/19/14

9/18/14

S/C Testing – Instruments off/on

7/7 thru 7/15/14

9/29 thru 10/6/14

HGA Calibration – Pre-conjunction

7/23/14

7/23/14

Load C&DH 3.2.4 FSW to EEPROM Copy 2

7/28/14

7/28/14

Solar Conjunction Readiness Review

8/14/14

10/23/14

Instrument Power Down & SSR Reconfiguration

9/2/14

11/14/14

Rehearse with DSN

9/5/14

11/16/14

HGA on Side Lobe

9/7/14

11/19/14

3/24 thru 7/7/15

1/22 thru 3/23/15

HGA on Main Lobe

12/9/15

1/12/16

SSR Playback & Reconfiguration & S/C Checkout

12/10/15

1/13/16

Instrument Power on & Recommissioning

12/15/15

1/18/16

HGA Calibration – Post-conjunction

1/27/16

1/27/16

3/16

3/16

Superior Solar Conjunction

Post Solar Conjunction Assessment Review

Key Budget Consequences for Heliophysics
•

The Heliophysics budget request for FY15 is increased over FY14
- Net of administrative items: $609.8 in FY14, to $613.9 in FY15

•

The budget sustains long-standing HPD programs
- Research & Analysis, operating mission support is essentially
constant

•

The budget covers the Agency Baseline Commitment cost for SPP
- Baseline commitment for launch in 2018. No impact to research
budget.

•

It maintains the July 2017 launch date for Solar Orbiter

•

It supports MMS through launch.

•

It funds both ICON and GOLD for launches in 2017

•

We will continue to implement the DRIVE initiative
- Small satellites: Addressed with CubeSat budget line item
(success)

Where is the Heliophysics Division Going?
NASA’s SMD Heliophysics Division Mission Statement (draft):

N Draft

Vision: Committed to creating a world in which our technological society

benefits from understanding the sun, the space environment, and our place in the
galaxy
Draft Mission Statement Empower the community to advance our understanding of
Heliophysics and reap the benefits through science missions and enabling technology
and research

•

Approach to implementing Decadal Survey recommendations
-

-

•

Heliophysics Roadmap defines our detailed implementation plan for the Decadal Survey,
including technology development requirements
Perform on our commitments to complete the current program on time and on budget
Ø President’s FY15 budget supports Solar Probe Plus launch in 2018
Strengthen our Research and Analysis, MO&DA, and Technology Programs
Ø Work towards rebalancing research program (DRIVE) as recommended by the Decadal
Survey
Plan for more frequent, lower cost missions: Expand Explorers and Missions of Opportunity
Ø CubeSat line started in FY14, next Heliophysics Explorer A/O likely in 2016
Commence development of the highest priority Strategic Program (STP, LWS) science
targets, consistent with the budget and with Research and Explorer priorities

Continue to build our understanding of heliophysics (the sun and its
interaction with the Earth and the solar system) and the science of
space weather
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NASA SMD Heliophysics Division
What’s Changed?
• Jeffrey Newmark: Interim Heliophysics Director
• Sandra Smalley: Acting Deputy Director
• Congratulations to Dana Brewer, retiring after 36.5 years
service to NASA Including 10 years as a contractor at
NASA Langley
• Voleak Roeum is temporarily replacing Willis Jenkins as
the Program Executive for ICON (Jenkins on 6 month
detail)
• ITM Program Scientist Hired: Elsayed Talaat, from
JHUAPL
• Joe Smith has joined the HPD team as the PE for SOC.

NASA SMD Heliophysics Division
What’s Changed?
• Jeffrey Newmark: Interim Heliophysics Director
• Sandra Smalley: Acting Deputy Director
• Congratulations to Dana Brewer, retiring after 36.5
years service to NASA Including 10 years as a
contractor at NASA Langley
• Voleak Roeum is temporarily replacing Willis Jenkins
as the Program Executive for ICON (Jenkins on 6
month detail)
• ITM Program Scientist Hired: Elsayed Talaat, from
JHUAPL
• Joe Smith has joined the HPD team as the PE for
SOC.

LWS is a branch of Heliophysics that uses a
systems approach. It focuses not on any one
region of space, but rather on the Sun Earth
Heliosphere Region as one system.

very important part is the study of the connection
between the regions and how one drives a response
in another.

Heliophysics Summer School

2014
Students 34
Teachers 4

Since 2007-2013, we have had:

•
•

Total Students

~220

International Students

~100

U.S. Students

~120

PhD Level

~195

Masters Level

~25

Each year, approximately 35 graduate level students are appointed from
13-15 different countries.
Starting in 2013, 3 to 5 physics teachers of upper division
undergraduate classes was invited to attend.

•
•

•

In 2009, the NASA Living With a Star (LWS) program joined with the UCAR Visiting
Scientist Programs (VSP) to create the Jack Eddy Postdoctoral Fellowship Program.
The program matches early career PhDs with experienced scientists at U.S. research
institutions. Hosting scientists mentor the postdoctorates during their two-year
fellowships.
The goal of the program is to train the next generation of researchers needed for the
emerging interdisciplinary field of Heliophysics.

Jan Paral

Michael Wiltberger
NCAR High Altitude Observatory

Meng Jin

Karel Schrijver
Lockheed Martin Advanced
Technology Center

Seth Dorfman

Vasilis Angelopoulos & Troy Carter
University of California, Los Angeles

Maria de SoriaSantacruz Pich
Richard Thorne
University of California, Los Angeles

http://www.vsp.ucar.edu/Heliophysics/post-about-over.shtml
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  data	
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  arrays	
  	
  
• Deploy	
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  new	
  arrays	
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UGSWP	

UGSWP	


http://iswi-secretariat.org"

UN Space Weather Agenda
The United States held an Expert Meeting on Improving Space Weather Forecasting in
the Next Decade at 2014 UNCOPUOS. Hosted by NASA and OOSA, the meeting was
attended by approximately 40 scientists from 20 countries. I want to take this
opportunity to report some of the major recommendations unanimously decided upon
at the meeting:
•

•

•
•

•

Recognizing the success of observations in recent projects, and critical information gained
from them, we recommend an urgent strategy to ensure that there is continued access to
observations of transients in the inner heliosphere, in particular, the Earth-directed events;
Encourage a capability for sharing and hosting of data from space- and ground-based
instruments relevant for space weather research and forecasting facilitated via the existing
virtual observatories;
Continue the deployment of new instruments and instrument arrays through the International
Space Weather Initiative, along with the accompanying education and public outreach;
Recommend that the space weather science and requirements for the forecasting of space
weather at other planets be developed with special emphasis toward supporting the robotic
exploration of these planets;
Support the development of improved forecasting and nowcasting capabilities, including space
weather at other planets with special emphasis towards supporting robotic exploration.

2015: The United States proposed to hold a special one-day workshop titled,
"Space Weather Services to Build Global Resilience," on the margins of the
fifty-second session of the STSC in 2015, as part of the Space Weather
agenda item.

Why Heliophysics?

Heliophysics Press Highlights
Productive scientific community, significant public impact.
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