CHAPTER NINE

NASA
LEFT: Astronaut Rhea Seddon flew on three Space Shuttle missions from 1985 to 1991. RIGHT: Seddon met her husband, fellow astronaut Robert “Hoot” Gibson, while in training at NASA.

RHEA SEDDON
PIONEER WOMAN ASTRONAUT, MEDICAL SPECIALIST
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List some of the “firsts”
accomplished by Rhea
Seddon.
Describe some of her
accomplishments outside of
being an astronaut.
Describe some of her
astronaut achievements.
Build the GPM weather
satellite.
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W

hen Rhea Seddon was one of the
first six women accepted into the
Astronaut Corps in 1978, she was
already a pioneer. Prior to that groundbreaking appointment, she was one of only
six women in a class of 100 in medical
school and the first woman ever accepted
into her general surgery residency program
in Memphis, Tenn.
A fellow resident encouraged her to
apply to be an astronaut. “Many times
I thought, ‘I’m not going to be able to
do this,’” she told Tennessee Alumnus
magazine. “But I figured I could try and
maybe figure out how to do it in a slightly
different way or kind of go around the
roadblock.”
Seddon spent 19 years with NASA and

“

served on three Space Shuttle missions
between 1985 and 1993. She was a
mission specialist aboard Discovery STS51D (April 1985) and Columbia STS-40
(June 1991) and payload commander
in charge of all science activities on
Columbia STS-58 (October 1993). She
logged 30 days in space and orbited Earth
480 times.
Besides being a surgeon and astronaut,
Seddon is a licensed private pilot and has
been a healthcare executive, business
owner, and author.
Seddon met her husband, fellow astronaut Robert “Hoot” Gibson, while in training for NASA, which led to another first:
The two were married and became the first
married astronauts.

I don’t think I necessarily did it to be a pioneer. There
were things I wanted to do, and to a certain extent, I
was curious to know whether or not women could be
successful in those fields.
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”

— Rhea Seddon

HER STORY
Margaret Rhea Seddon was born
November 8, 1947, in Murphreesboro, Tennessee. She graduated from
Murphreesboro’s Central High School in
1965.
She grew up in this small Tennessee town in what she calls a “typical”
upper middle class home with her
parents, Edward and Clayton Seddon.
She describes her early years in her
memoir, Go for Orbit, as a time when
her mother “taught me to sew, garden,
and prepare wonderful party menus. I
had taken ballet lessons at Miss Mitwiddie’s Dance Studio.” She also had
taken piano and art. “I knew which fork
to use at a formal dinner and had had
a Grand Tour of Europe.” However, a
traditional Southern woman’s life was
not in her future.
Seddon credits the movement
for equality for women in the 1960s
with changing her life path from that
of many of the women in her family
who preceded her. Encouraged by her
father, who wanted his daughter to
become independent, and by a family
friend who lived in California, Seddon
chose to pursue the study of science at
University of California, Berkeley. That
decision put her in one of the spotlights of 1960s university activism and
student protests. She received a bachelor’s degree in physiology at Berkeley
in 1970 and returned to Tennessee to
become a doctor.
In 1973, she received a doctorate of medicine from the University of
Tennessee in Memphis. Of her class
of 100, only six were female. “There
were barriers along the way, but none
of them were insurmountable,” she
told Jessica Bliss of The Tennessean
newspaper. After medical school, Seddon completed a surgical internship
and surgery residency in Memphis. She

was the first woman accepted into this
program.
Seddon began taking flying lessons
to help ease the stress of working at
the hospital.
As a young person she had
watched the Russian “Sputnik”
satellite fly over her home, and in high
school had watched the Mercury and
Gemini space flights. So, when a fellow
resident asked her what she would do
if she could pursue any career path,
she told him that she would be an
astronaut. He suggested she apply for
the Space Shuttle program, which coincided with a time NASA was looking
for not just pilots, but also participants
from science and engineering fields.
She was selected as part of the
first group of astronauts that included
women in 1978. Dr. Seddon became an
astronaut in August 1979.
On her first spaceflight, she was
a mission specialist on the Discovery
(STS-51D), which was launched on
April 12, 1985. She performed scientific and medical experiments, including the first ultrasound of a human
heart in space and the Toys in Space
demonstration of the motion of toys in
near zero-gravity conditions.
Both of her two following Space
Life Science missions (STS-51D and
STS-58) carried a specially designed
Spacelab, a reusable laboratory. These
two missions featured experiments on
how bodily systems react in space.
After leaving NASA in 1997, Seddon served as assistant chief medical
officer at Vanderbilt University Medical
Center in Nashville until 2007. She
spearheaded efforts to improve patient
safety, quality of care, and team effectiveness using an aviation-based
model of crew resource management.
Seddon then helped found LifeWings
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Achievements include
n

n

n

n

n

n

n

n

Selected as Discovery – STS-51D
Mission Specialist (1985)
Selected as Columbia – STS-40
Spacelab Life Sciences 1 Mission
Specialist (1991)
Selected as Columbia – STS-58
Spacelab Life Sciences 2 Payload Commander (1993)
Inducted into the Tennessee
Aviation Hall of Fame (2005)
Awarded Universum Exploratum
Est Magnum Opus Semper Gratis
Award (local chapter Experimental Aircraft Association) (2012)
Inducted into the U.S. Astronaut
Hall of Fame (2015)
Inducted into Tennessee Women’s Hall of Fame (2015)
Received the Great American
Award (with husband Robert
“Hoot” Gibson) (2017)

Partners, LLC, which teaches the management model to healthcare institutions nationwide.
Seddon published her memoir, Go
for Orbit in 2015, the same year she
was inducted into the U.S. Astronaut
Hall of Fame.
She said of her career, “I don’t
think I necessarily did it to be a pioneer. There were things I wanted to do,
and to a certain extent, I was curious
to know whether or not women could be
successful in those fields.”

QUICK BOX

Overcoming Barriers
Rhea Seddon was one of the first women accepted into the astronaut training program. She would successfully overcome
hurdles. One of them was the bias held by some of the men in the astronaut program. Mike Mulane, a member of her astronaut
class, told Jessica Bliss of USA Today that some of the men in the program had outdated attitudes about the women trainees.
“We had no idea how to act, and our attitudes were certainly from the caveman world. We had our doubts as to whether they
would be able to perform,” he said. “I came to see them as incredibly competent, a lot smarter in many cases than I was.”
Another hurdle was her size. At 5 foot, 2 inches, she was the smallest astronaut in the program. She had to have her parachute
refitted so she would not fall out.

extension

predict, test, and record results

Rhea Seddon’s first Space Shuttle flight, Discovery STS-51D in 1985, included the
initial Toys in Space demonstration during which astronauts tested toys in space in an
onboard Spacelab to help students learn about the laws of science. These experiments
continued on other missions.
In 2002, the Expedition 5 crew tested 16 international toys and sports activities on the
International Space Station, which gave the crew more room to test the toys.

VIDEO LINKS:
➤

Dr. Rhea Seddon – Tennessee Explorers
(Nashville Public Television)

https://www.youtube.com/watch?v=Piux27wC1cw
➤

Dr. Rhea Seddon – U.S. Astronaut Hall of
Fame Induction (U.S. Launch Report)

https://www.youtube.com/watch?v=5vrXHY5iQas

references

Show learners the videos at https://www.youtube.com/watch?v=khLdL3X5acY&featur
e=share&list=PLiuUQ9asub3Ru9GIOTbZFRa4f2R_kM0tx.
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HANDS ON

build A GPM Weather Satellite
Students and cadets will build a highly detailed paper model of a satellite. This is a GPM weather satellite model. Astronaut
Rhea Seddon served as a mission specialist on STS-51-D (Discovery), which deployed communications satellites.

ABOUT THE GPM
CORE SATELLITE
GENERAL
CHARACTERISTICS
n
n
n
NASA

background
The Global Precipitation Measurement (GPM) mission is
an international network of satellites that provide the nextgeneration global observations of rain and snow.
Building upon the success of the Tropical Rainfall
Measuring Mission (TRMM), the GPM concept centers on the
deployment of a core satellite carrying an advanced radar/
radiometer system to measure precipitation from space and
serve as a reference standard to unify precipitation measurements from a constellation of research and operational
satellites.
Through improved measurements of precipitation globally, the GPM mission is helping to advance understanding
of Earth’s water and energy cycle, improve forecasting of
extreme events that cause natural hazards and disasters,
and extend current capabilities in using accurate and
timely information of precipitation to directly benefit society.
GPM, initiated by NASA and the Japan Aerospace Exploration
Agency (JAXA) as a global successor to TRMM, comprises
a consortium of international space agencies, including
the Centre National d’Études Spatiales (CNES), the Indian
Space Research Organization (ISRO), the National Oceanic
and Atmospheric Administration (NOAA), the European
Organization for the Exploitation of Meteorological Satellites
(EUMETSAT), and others.
The GPM Core Observatory launched on February
27th, 2014, at 1:37pm EST from Tanegashima Space
Center, Japan. Between 2011 and 2017 there were 14
GPM satellites launched, with several still in the satellite
constellation. As of September 6, 2020, the GPM core
satellite was still operational.
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Crew: 0
Deployed Length: 16 ft. 4.5 in
(5.0 m)
Deployed Width w/Solar Array
Panels: 42 ft. 7.75 in (13.0 m)
Deployed Height: 21 ft. 3.9 in
(6.5 m)
Deployed Weight: 8,487 lbs.
(3,850 kg)
Maneuvering Thrusters: 12 x
Hydrazine thrusters to maintain
planned orbit for 3-years
Hydrazine Fuel Capacity at
Launch: 545 kg
Electric Solar Power Plant: power
of ~1.95 kW plus a battery with
capacity up to 200 Au
Solar Panel Arrays: 2 arrays with 4
x panels per array with 800 - 1200
individual solar cells
Solar Cell Area: 86.9 ft.²
(26.5 m2)
Communication: A High Gain
Antenna allows the core satellite to
communicate with the ground and
send real-time continuous data
from the GMI and DPR
Avionics Package: A star tracker
helps measure the position of
stars and keep the satellite orbit
predictable
Propulsion and Reaction Wheels:
The foward-facing maneuvering
thrusters are used only when
needed, as the fuel for them is
limited. Reaction wheels are the
other way to orient any satellite.
As a satellite tries to spin due to
outside influences, such as solar
flares or solar wind, the wheels
act like a watch spring and build
up tension that can be used in a
reverse direction later.

PERFORMANCE
n
n
n

n

Inclination of Orbit: 65º
Length of Mission: + 6 years
Core Satellite Orbit Altitude: NonSun-Synchronous orbit: 252 mi.
(407 km)
Constellation Satellites Orbits:
Sun-synchronous polar: 395 - 498
mi. ( 635 – 802 km)

PAYLOAD EQUIPMENT
The core satellite measures rain and
snow using two science instruments:
n

n

GPM Microwave Imager (GMI).
The GMI is a radiometer instrument
that measures microwave energy
emitted naturally by precipitation
within and below clouds. It captures
precipitation intensities and
horizontal patterns.
Dual-frequency Precipitation
Radar (DPR). The DPR provides
insights into the three dimensional
structure of precipitating particles
in different layers of clouds. The
DPR also collects information on
the shape, size, and distribution
of raindrops, which improves rain
gathering estimates.

Together these two instruments
provide a database of measurements
against which other partner satellites’
microwave observations can be
meaningfully compared and combined
to make a global precipitation dataset.

PROCEDURE — Building a GPM Weather Satellite
MATERIALS
n
n

n

n
n
n
n
n
n
n
n
n
n
n

Cardstock for templates
A heavy weight to press glued surfaces
together so you can move on to other
steps
A green 11 x 8 inch hobby cutting board
($12 or less) or cardboard/wooden cutting board
Flat, level, stable, and easily cleaned
surface to work on
Sharp-pointed (“X-acto”-type) hobby
knife; ALWAYS cap it when not in use
Sharp, precision sewing-type scissors
A ruler or any other (truly) straight edge
Toothpicks, round (and flat, if available)
Aleene’s Fast Grab Tacky Glue, Elmer’s
glue, or super glue
Paper clips
Small clamps, clothes pins
Eyebrow-type tweezers, having a straight
edge of comfortable angle
Stylus of some kind, to make indented
lines for folds
A trash can nearby to be neat

1

Print the GPM satellite plans on the
next three pages

2

Set up your work area with materials
and tools.

3

Read all the instructions on the plan.
You can also scan the QR code for
video instructions.

4

Cut out all the parts and fold on the
dashed lines.

5

Create sub-assemblies by folding and
gluing each box together. The glue
goes on the tabs with diagonal lines.
Glue them in numerical order. The
NASA designers for this model made
it so A glues to A and so on. Score and
fold the tabs carefully; bend tabs with
a straight edge ruler. When the subassemblies are done, let the glue dry.
Combine them later.

6

Construct the GMI unit by rolling it
and gluing it together with tab 1. Glue
both Tabs 2 to the circle labled “D.”

7

Pull the edges together on the GMI
reflector to make a cone shape. This
will be glued to the top of the GMI unit
on tabs 3 and 4.

8

Bend open the paper clips to make
S-shapes. Using the strips included
on the plan, glue one end of each
paper clip on the back side of the
main module as indicated on the plan
sheet. Use a toothpick to make a hole
where the star on the main module is
located.

9

Start gluing the sub-assemblies
together by matching the letters and
gluing in place. Allow the glue to dry.

10

Fold solar panel 1 in half and glue
closed over the exposed end of one of
the exposed ends of the paperclip attached to the main module (left side).

11

Cut a slit in the middle of solar panel
2 where the orange dotted line is
marked. Bend the second paperclip
slightly downward, slip the end
through the slot (from the outside
that has the print), then glue the
panel closed.

12

Glue the high gain antenna on one
end of the toothpick and insert the
toothpick into the premade hole on
the main module. Use glue to secure
it in place.

GPM Science and Applications
GPM provides global precipitation measurements with improved accuracy, coverage, and
dynamic range for studying precipitation characteristics. GPM is also expected to improve
weather and precipitation forecasts through assimilation of instantaneous precipitation
information. Relative to TRMM, the enhanced measurement and sampling capabilities of GPM
offers many advanced science contributions and societal benefits:
n
n
n
n
n

n

n
n

Improved knowledge of Earth’s water cycle and its link to climate change
New insights into storm structures and large-scale atmospheric processes
New insights into precipitation microphysics
Advanced understanding of climate sensitivity and feedback processes
Extended capabilities in monitoring and predicting hurricanes and other extreme
weather events
Improved forecasting abilities for natural hazards, including floods, droughts, and
landslides
Enhanced numerical prediction skills
Improved agricultural crop forecasting and monitoring of freshwater resources
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Solar Panel 2

Solar Panel 1
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http://gpm.nasa.gov
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Scan this code or visit
the URL below for
video instructions:
http://go.nasa.gov/1bOGdNt
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3
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Avionics &
Star Trackers

2
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GMI Reﬂector

http://gpm.nasa.gov
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GPM Microwave Imager (GMI)
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