
JOURNEY TO 
THE SUN

"This promises to be one of the 
most daring and dangerous 
space missions ever attempted.” 

Dave McComas—Princeton University 



NASA’s SOLAR PROBE PLUS will boldly go where no 
spacecraft has gone before...INTO THE SUN.  

Solar Probe Plus will repeatedly plunge through the sun's 
super hot outer atmosphere, called the corona, a blistering 
hot region 6 million kilometers above the surface of our 
massive star.   During its nearly seven-year primary mission, 
the orbiter will transform our understanding of the Sun and 
Sun-like stars, facilitating further exploration of our own solar 
system. It truly is the “hottest, coolest mission under the Sun”, 
says Nicky Fox, Solar Probe Plus project scientist. Many have 
described it as the most technologically advanced mission 
in space history, even a “suicide probe,” as there is no way 
for this space age technology to escape its fiery fate. 

This historic mission will answer questions that have puzzled 
scientists since the beginning of time. How is the Sun’s 
corona is heated? How does solar wind accelerate?  



The Space Probe Plus (SPP) is set to conduct 
several daring, data-collecting runs through 
the Sun’s atmosphere between 2018-2025. It 
will use seven Venus flybys to slingshot the 
probe gradually closer to the sun during 
each successive orbit.  The last three orbits 
will be the probe’s closest, beating the 
previous record by seven times.  At its 
closest, the SPP will spend time collecting 
data just 3.9 million miles from the Sun’s 
surface, making it the closest a man made 
object has ever gotten to the Sun. By the 
time the mission is complete, it will have 
orbited the Sun 24 times in total. 

Not only will the spacecraft experience 
brutally harsh conditions in the corona, 
where solar intensity is more than 500 times 
what spacecraft experience while orbiting 
Earth, it will also be the fastest manmade 
object in history. At about 120 miles per 
second, SPP will travel almost three times 
faster than the current record holder, Helios 
II.  The SPP’s speed could cover the distance 
from Earth to the Moon in a little more than 
half an hour – something that took roughly 
three days for the Apollo spacecraft. 

RECORD BREAKING



HELIOS II-1976   
Distance from the Sun: 

27 million miles

Solar Probe Plus-2018 
Distance from the Sun:  

3.7 million miles

MESSENGER-2011  
Distance from the Sun: 

28.790 million miles

Earth 
Distance from the Sun: 

93 million miles 

“If 3.7 million miles doesn’t sound close – it is,” says Andy 
Dantzler, program area manager for civilian space at the 
Johns Hopkins University Applied Physics Laboratory. 
“Consider that we’re 93 million miles away from the sun, and 
things are pretty toasty at the equator.”

HELIOS-1975  
Distance from the Sun: 

28.7 million miles

VENUS 
Distance from the Sun: 

67.24 million milesSUN’S SURFACE 
10,000 Degrees F

SUN’S CORONA 
3.5 Million Degrees F



The mission is currently in the system 
assembly stage, followed by integration, 
testing. It will culminate in a launch set for 
July 31, 2018, the opening of a 20-day 
launch window. The launch date is crucial 
because the next launch opportunity is May 
2019 – after that it is not until 2022. In other 
words, the stars must be aligned for the 
SPP’s success. 

The first flyby will be at a distance of 15 
million miles from the star.  Scheduled for 
November 1st, 2018, the event will be a 
major milestone of exploration. "The first near 
flyby of a star in the history of humanity is 
pretty important, no matter how we think 
about it," the University of Michigan's 
Thomas Zurbuchen said.

A true mission of exploration, the data will provide an 
unprecedented close-up study of the sun. 
"Solar Probe Plus is an extraordinary mission of 
exploration, discovery, and deep understanding,” 
says Lika Guhathakurta, former Living with a Star 
program scientist at NASA Headquarters.  “It will make 
a fundamental contribution to our ability to 
characterize and forecast the environment in which 
future space explorers will work and live.”



SOLAR STORMS EXPLAINED
A solar flare is a tremendous explosion on the Sun that occurs when energy stored in 
'twisted' magnetic fields is suddenly released. 

Coronal mass ejections (CMEs), is a larger event, hurling enormous clouds of super-
heated plasma into space. 
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The purpose of the Solar Probe Plus mission is to study 
the high-energy particles – often referred to as solar 
wind — that blast out from the sun and into space.



The Solar Probe Plus has been 60 years in the making, first recommended in NASA’s original 
mandate in 1958, at the dawn of the space age.  Since then, a solar probe has remained at 
the top of  priority lists, but we did not have the technology to prevent measurement 
instruments from incinerating at such high temperatures.  Cutting-edge advances in thermal 
engineering will make this $1.3 billion mission possible.  The spacecraft has a large sun shield 
that will be built to withstand temperatures of 2,500° F, so that the instruments that lie in the 
shadow of the sun shield can remain at room temperature.   

In addition to technological advances, NASA has been increasingly vocal about the threat 
of solar storms that could send our civilization back to the 19th century.   19th-century 
technology cannot support 7 billion people.  Almost everything on Earth with a circuit board 
would be fried if a large-scale solar storm were to hit the earth directly.  If a geomagnetic 
storm of significant magnitude strikes, the costs of damages could total $1 trillion and take up 
to a decade to recover losses.

WHY NOW ???



According to shocking new research published by 
NASA, each decade there is roughly a 12% chance of 
a near-wipeout of humanity's high-tech civilization. In 
fact, one such event nearly wiped out technology 
across the planet during the summer of 2012.  

"A powerful coronal mass ejection (CME) tore through 
Earth orbit on July 23, 2012," reports NASA.gov. "If the 
eruption had occurred only one week earlier, Earth 
would have been in the line of fire.” 

In general, when it comes to the sun, "we have a lot of 
remote observations but no local samples," says Dave 
McComas of Princeton University, one of the principal 
investigators on the mission. "This mission will actually 
go right down into the corona and make those 
measurements directly." Data taken during these 
collection phases of the SPP’s mission will be saved on 
solid state recorders for subsequent downlink via a 
high gain antenna pointed back to Earth. 



THE SHOW

JOURNEY TO THE SUN will follow the Solar Probe 
Plus through the building, launch and initial 
flyby phases.  Our host will traverse the United 
States to meet with project scientists in their 
laboratories.  The host’s inquisitive nature will 
be a natural catalyst propelling our story 
forward.  

Once the SPP is fully built, we will witness the 
careful transport of this sensitive technology 
from John’s Hopkins University Applied Physics 
Laboratory in Maryland to its launch site in 
Cape Canaveral, Florida. 

Our host will join lead project scientist Nicky Fox 
as she watches a Delta-4 Heavy Rocket launch 
the Solar Probe Plus into space to fulfill its 
destiny. 

Finally, we’ll be in the room when scientists 
receive the first meaningful data from the Solar 
Probe Plus.  The initial flyby will occur in early 
November 2018.  Will all of the systems still be a 
go after hurling through space toward the 
sun?  We’ll find out on JOURNEY TO THE SUN.



THE TECHNOLOGY

The suite of instruments aboard the probe must not 
exceed 40 kilograms and require no more than 40 

watts of power, equivalent to a low-powered lightbulb.

Thermal Shield will be 
8 feet in diameter and made of 4.5 

inch-thick coated carbon composite to 
protect instruments from the sun’s rays.

Solar Panels will provide 
power.  Panels are liquid 
cooled to protect them.

Faraday cup 
will gather 
solar wind 
particles.

High-Gain 
Antenna will 

communicate 
with Earth.

Magnetometers will 
measure the sun’s 

electric and 
magnetic fields, 

radio emissions and 
shock waves.

TECH 
SPECS



Currently, the data on the Sun used by scientists to 
predict solar storms is purely speculative. This mission 
will provide REAL numbers for the equations used to 
predict such events. To collect this datd, Solar Probe 
Plus will carry four instrument suites designed to study 
magnetic fields, plasma and energetic particles, and 
image the solar wind.  The instruments on the SPP 
include a solar wind particle detector, a 3-D camera, 
and a device to measure the sun's magnetic field, 
among other tools.  

"The experiments selected for Solar Probe Plus are 
specifically designed to solve two key questions of 
solar physics -- why is the sun's outer atmosphere so 
much hotter than the sun's visible surface and what 
propels the solar wind that affects Earth and our solar 
system? " said Dick Fisher, former director of NASA's 
Heliophysics Division in Washington. "We've been 
struggling with these questions for decades and this 
mission should finally provide those answers." 



Solar Wind Electrons Alphas and Protons (SWEAP) Investigation. 
The purpose of SWEAP is to scoop up samples of the 
atmosphere of the Sun during each of the encounters. SWEAP 
measures the detailed properties of electrons, protons, and 
helium ions, the main components of the corona and solar 
wind.  A special component of SWEAP is a small instrument 
that will look around the protective heat shield of the 
spacecraft directly at the Sun. This will allow SWEAP to sweep 
up a sample of the atmosphere and touch our solar 
atmosphere for the first time. 

The Fields Experiment. FIELDS will make direct measurements of 
electric and magnetic fields, radio emissions, and shock waves 
that course through the sun's atmospheric plasma. The 
experiment also serves as a giant dust detector, registering 
voltage signatures when specks of space dust hit the 
spacecraft's antenna.  

Integrated Science Investigation of the Sun. This investigation 
consists of two instruments that will monitor electrons, protons 
and ions that are accelerated to high energies in the sun's 
atmosphere.  

The Wide-field Imager. This telescope will make 3-D images of 
the sun's corona, or atmosphere. The experiment actually will 
see the solar wind and provide 3-D images of clouds and 
shocks as they approach and pass the spacecraft. 

THE EXPERIMENTS



PROJECT SCIENTIST-NICKY FOX
I was born in a small market town called Hitchin, about 40 miles north of London, England. 
When I was 9 months old, Neil Armstrong first walked on the moon. This occurred during the 
night in England. I apparently stirred in my crib so my father propped me up in front of the TV so 
that I could watch this momentous event. He gave me a running commentary through the 
entire thing and now takes full credit for my interest in space. When I was a young child he 
would explain to me how the planets rotated around the Sun and point out stars and planets to 
me at night.  But what ultimately inspired me to become a solar-terrestrial physicist was seeing 
an aurora in Alaska. 

I went to an all girls’ school where I was actively encouraged to study the sciences. I knew that 
I wanted to be a scientist but was not sure which type. After an aversion to dissections in 
biology and a crazy lab-partner in Chemistry,  I took the safe option of Physics!! I also loved the 
mathematical aspect of the subject and really enjoyed astronomy. 

I went to Imperial College of Science Technology and Medicine in London, where I studied 
Physics at college level. I then went to the University of Surrey, where I took a Masters in 
Telecommunications and Satellite Engineering. I quickly realized that I was definitely a scientist 
and not an engineer. I was regularly told that I asked the "wrong" questions and thought like a 
scientist. So, I returned to Imperial College where I completed my PhD in Space Physics. 

Currently, I work at the Johns Hopkins University/Applied Physics Laboratory.  I am the Project 
Scientist for NASA’s Solar Probe Plus Mission - a spacecraft that will repeatedly plunge into the 
Sun’s atmosphere to answer questions that have puzzled scientists for decades. As project 
scientist, I am the main interface between the science community and the engineering team 
who are tasked with making the mission a reality. 

Before working on Solar Probe Plus, I served as the Deputy Project Scientist for the Van Allen 
Probes mission – two identical spacecraft that orbit the Earth taking data in the Van Allen 
Radiation belts – a “donut-shaped” region that encircles the near-Earth space above the 
equator. I learned so much working on this mission and the highlight of may career to date was 
watching the pair of spacecraft launch on an Atlas V, 401 rocket at 4.11am on August 30, 2012. 
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