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Getting people to the 
Moon (and beyond) 
requires 3 things

1. A reason to go
• Nationalism
• Economic benefit
• Scientific discovery
• Stepping stone?

2. A way to get there
• Rocket
• Capsule
• Lander

3. A means to stay safe

2022-1961-1972
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Let’s explore the 
universe with a 

banner of freedom 
and peace!

1962

Please, let’s 
beat the Soviets 

at something

And do it before 
the decade is out!



History of NASA’s budget



Back to 
the Moon, 
by 2020!

2004
To an asteroid!

 And Mars in the 2030s?Mate, you’re 
dreaming
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To the 
Moon!

By 2024!



21st century space race
International cooperation and competition

International Lunar Research Station



Artemis survives a change of administration



Scientist!



Recap: Reasons to go

• Nationalism
• Beat the Russians

• Nationalism
• Beat China
• Put first woman and person of colour 

on the Moon
• Go with international partners

• Scientific research
• Create a long-term presence… and 

use as a stepping stone to Mars



A very cool discovery





REQUIREMENT #2 

A way to get there
Rocket + capsule



Artemis I November 2022



COMMAND AND SERVICE MODULE



Artemis I December 2022



Artemis II September 2025



A way to get there: Lander







Fourth test flight of Starship



Artemis III 2024 2026?



• 6 landings
• 12 moonwalkers
• 80 hours of moonwalking

Apollo XI-XVII 1969-72
• 90km traversed
• 400kg of rocks collected
• 2 golf balls hit



2030s?



A means to stay safe from lunar hazards
• Dust
• 1/6th  gravity
• Temperature swings
• Space weather

220°C

-170°C



Space weather

Coronal mass ejections (CMEs)
• Bursts of solar material (plasma)

• Distort Earth’s magnetosphere, 
causing geomagnetic storms

• Can damage satellites, electricity 
grids, gas pipelines, astronauts

• 1-2 days travel time

Solar flares
• Bursts of electromagnetic radiation

• Can cause radio blackouts

• 8min travel time



Radiation sources and effects



11-year solar cycle





Coda: Aotearoa in space



A Waiata of Ice and Solar Flares
Te Hokinga ki te Marama
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