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Moon compared to Earth
Radius: 1737 km = 1/4 x Earth radius
Mass: 7.342×1022 kg = 1/81 x Earth mass
Surface gravity: 1.622 m/s2 = 1/6 x Earth surface gravity
Surface pressure: 10-12 bar = no atmosphere



How far away is the Moon?
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Moon radius: 4.5 cm

5 meter

10 meter
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The lunar exploration starts
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Highlands
Mountains

Bright

Mare Serenitatis

Langrenus crater

Mare Tranquillitatis

Mare Fecunditatis
Mare Nectaris

Stevinus crater

Near side

Maria
Smooth

Dark

Far side
Almost no maria

Craters

Mare Crisium

The lunar landscape
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Apollo 11, July 1969
”That's one small step for [a] man, one giant leap for mankind”

Neil Armstrong
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Sweden on the surface of the Moon, part 1

Hasselblad camera, model 500C
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Sweden on the surface of the Moon, part 2 

Edwin 
”Buzz” 
Aldrin

Grandparents Karl Johan and Anna 
emigrated 1892 from Stjärnsfors in 
Värmland



Giant Impact Hypothesis

4.51 x 109 years ago:
Mars-sized object impacted
with the proto-Earth.

After Kipp and Melash, 1986

Time = 0 min Time = 4 min

Time = 8 min Time =
12.5 min

Simulation:
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Does the Moon have a magnetic field?
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Yes

No



The magnetic field of the Moon
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Richmond and Hood, 2008

Data from 
Lunar Prospector
30 km altitude

Total magnetic field



Journey to t h e Moon - NASA

Not primordial
complex geological history

Dry
almost waterless

Lifeless
no life, poor in key elements essential 
for life

More important findings
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The second wave of Moon exploration
2003-now
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Kaguya, Japan

Chandrayaan-1, India

Chang’e 4, China

LCROSS, USA

Beresheet, Israel

SMART-1, ESA



How much water does this surface contain?

16

A single drop

A tablespoon

Surface area: 30 cm x 40 cm
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What is the origin of lunar water?



~ 5cm

~ 3.5m

Solar Energetic Particles

Galactic Cosmic Rays

Very tenuous 
atmosphere

13-18 km/s

Impact gardening

μm implantation

sputtering

Solar wind
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Space weather effects
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Sweden on the surface of the Moon, part 3



Can we build a lunar base and live there?
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Yes

No
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A lunar base: NASA sketch from 1989

mining for fuel

nuclear reactor

radiator

communication
with rovershielded

habitat
propellant plant

fuel cells

solar cells



Minimum regolith thickness 
required for habitats shielding

~ 5cm

~ 3.5m

4-5m
Maria regolith

thickness

10-15m
Highlands regolith

thickness

Required thickness for 
rare gigantic flare 
events shielding

Solar Energetic Particles
greatest radiation hazard on the 

Moon

Galactic Cosmic Rays
Very tenuous 
atmosphere

Extremely weak 
space weather 
protection

13-18 km/s

Impact gardening

2m

No cosmic ray 
interactions Extremely low 

thermal conductivity

μm implantation

sputtering

Solar wind
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Lunar habitat 
likely subsurface
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Lunar Gateway


