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Overview

• What is a Planet?

• How do we learn about Planets?

• How do we live in Space?

Image Source: 
Clementine, NASA
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Dr. Heidi Fuqua Haviland
• PhD, Planetary Science, University of California, Berkeley

• Masters of Science, International Space University, Strasbourg, France

• Bachelors of Science, Engineering, Univ. Southern California (USC)

• Bachelors of Science, Physical Science, Biola University, La Mirada, California

• San Marcos High School, San Marcos, California

• Lincoln Middle School, Vista, California

• Beaumont Elementary School, Vista, California

Image Source: NASA
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What is a planet?

Image Source: NASA LRO

Image Source: NASA Landsat

Image Source: NASA Apollo 15
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What is your favorite space object?

stars

planets

moons

asteroids

comets dust

Solar System
Planetary Science

Image Source: NASA
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Other than Planets: Space Objects

stars

asteroids

cometsImage Source: NASA
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What is a planet?

Pluto?
1. Orbits the Sun

Image Source: NASA
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2. Round

What is a planet?

Image Source: NASA
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Pluto & the Kuiper Belt

3. King of it’s 
orbit

Image Source: NASA

Image: NASA/JPL-Caltech
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Pluto & the Kuiper Belt

Image Source: NASA New Horizons

Image: NASA/JPL-Caltech



CHEF of Baton Rouge Feb 2025H. Haviland

How do we learn about Planets?
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Human Remote Sensing

Near side maria accounts for most, but not all of the lowlands.

Image Source: NASA

Image Source: Pixabay

Image Source: Pixabay

Image Source: NASA

Image Source: Public 
Domain Clip Art
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Geophysics Remote Sensing

Near side maria accounts for most, but not all of the lowlands.

Image Source: NASA

Image Source: NASA

Image Source: GRACE 
NASA

Image Source: NASA

Image Source: Solid 
State, public 

domain
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How do we learn about Planets?

Image Source: NASA

Science
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How do we learn about Planets?

Image Source: NASA

Engineering
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How do we learn about Planets?

Image Source: NASA Mars Rover

Mission 
Control 
Center
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How do we learn about Planets?

Satellites

Image Source: NASA LADEE

Image Source: NASA ARTEMIS



CHEF of Baton Rouge Feb 2025H. Haviland

$582.5M total mission
Image Source: NASA MAVEN
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http://www.googlelunarxprize.org/

How do we get to outer space?

Rockets
Image Source: NASA

Image Source: NASA
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…How are we going to get there?

…How do we live?

…What are you going to do once you 
get there?

…How much does it cost?

Who wants to go to outer space?
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2026
UCLA SMART 2023

2025

Image Source: NASA



Delivery Site: 
Malapert A

Provider: IM
TO2-IM │ Feb 2024

Delivery Site:
Sinus Viscositatis

Provider: Astrobotic
TO2-AB │ Jan 2024

Delivery Site: 
Mare Crisium

Provider: Firefly
TO 19D │Q1 2025

CLPS Deliveries 
2024-2028

Delivery Site: 
South Pole

Provider: 
Astrobotic

VIPER │Nov 2024 

Delivery Site: 
Gruithuisen Domes

Provider Firefly
PRISM 2a/CP-21 │ 

2028

Delivery Site:
South Pole

Provider TBD
CP22 │ 2027Updated 08/16/2024

Delivery Site: 
South Pole

Provider: IM
TO PRIME-1│Q1 2025

Delivery Site:
Reiner Gamma

Provider Intuitive 
Machines (IM)

CP-11 │ 2025

Delivery Site:
Schrödinger Basin

Provider Draper
CP-12 │ 2026

Delivery Site:
Farside

Provider: Firefly
TO CS3, CS4 │ 

2025

Delivery Site:
Ina IMP

Provider TBD
CP-32 │ 2027

Delivery Site:
South Pole

Provider TBD
CS6 │ 2027

Image Source: NASA

Upcoming Launch/Landing Successful Not Successful
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Image: NASA Image: IMCommercial Lunar Payload Services (CLPS)
TO2 IM, IM1, Landed Feb 2024

Image Source: NASA



24

Image Source: NASA
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Image Source: NASA
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Image Source: NASA

70 km = 43.5 miles

Lunar Swirls

Image Source: JAXA
Image Source: NASA
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Arrokoth

Image Source: NASA 
New Horizons

Spacecraft: $600M, total mission: $780M
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How do we get to outer space?

Satellites

Rockets

Crew Vehicles

What are we going to do once we get 
there?
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Image Source: NASA Apollo 8, Bill Anders

Questions?
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