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Cards played to Planet C

Cards played to Planet B

Cards played to Planet D
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Card Title

CARD TYPE

Habitable

Hostile

Requirements
Refer to page 8

A short interesting piece of
information. A mix of science
and intriguin ulations that

relate to the theme of the card.

4 Planet tokens 4 QOptional vertical
Planet tokens
(with stands)

®@e

68 Matter tokens
(22 Gas, 22 Rock, 16 Water, 8 Metal)

4 Habitable/Hostile tokens
(Hostile side shown)
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“ To the backers of the Planetarium Kickétane}
campaign, for helping to launch the game,

and guide it on its trajectory.

“/magination will often carry us to
worlds that never were. But without
it we go nowhere.”

Carl Sagan

OBJECTIVE

In Planetarium, a new solar system will be
born, forged from the swirling mass of matter

~ that orbits its star. Players will take part in this

creation, moving tokens to simulate gravity and
the accretion of matter, then crashing it onto
planetoids that have already begun to form.

Cards will be played that evolve each planet in
significant and varied ways; from scorching one
into a barren waste, to transforming another into a
potential nursery for life. 4

The goal of Planetarium is to be the player that.

best guides the formation of this new planetary
system in their own vision. During the game,
players earn points for playing cards that
evolve planets. While doing so, they. must also
manipulate the final state. of the solar system,
and eam points for cards that can only be
played on the final turn of the game.

The player with the most points at the.
end of the game is the winner. .




THE BASICS
| STARTING THE GAME

After setting the game up, players take turns
until the game ends (see page 10). The
player that discarded the highest scoring
Final Evolution card.during set-up takes the
first turn. Then, play proceeds in a clockwise
direction. If there is a tie for the highest
scoring Final card discarded, then the first
player is decided randomly.

TURN SUMMARY

The basics of a turn are:

® Move one token on the board (@ Planetora .

Matter token) one space.

@ If able to meet a card’s requirements, you
may play a Low or High Evolution card. Only
one card can be played per turn.

‘® If you played a card, you must draw either
a Low Evolution card, a High Evolution card,
- or draw two Final Evolution cards and discard
one of them.

PLAY A CARD?

“On most turns, players won't be able to meet
the requirements on a card, or may choose

- .not to play a card, in which case they will
simply move one token and pass the turn.

4 can calculate the motion of
heavenly bodies, but not the
‘madness of people.”

Isaac Newton -
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DRAWING CARDS ENDING A TURN

DISCARD PILES

HAND SIZE

FAQ

cards to play at







SOLO VARIANT

OVERVIEW

SET-UP

TURN SUMMARY

WHEN DICE MOVE PLANETS

ENDING THE SOLO GAME
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SOLAR SYSTEM FORMATION

Flve billion years ago the Solar System did
not exist. There was no Earth, no Moon,

no Sun, and no other planets. The material
that makes up the Solar System today was
dispersed in the interstellar medium, the
matter that exists between stars in the form

of gas, dust, ice, and charged particles. As

the spiral arms of the Milky Way galaxy pass
through the interstellar medium, they compress
this material into giant molecular clouds, also
known as a stellar nurseries. These clouds are
enormous, spanning hundreds of light years

in diameter and containing enough material
to form hundreds of thousands of stars and
planetary systems.

The Solar System began when a small
region of a giant molecular cloud became
gravitationally unstable, causing material to
accumulate into a dense cloud core. A nearby
supernova, a giant explosion that marks
the end of a massive star, likely caused this
instability. As the cloud material contracted,
conservation of angular momentum caused
some of the material to spin out around our
central protostar into an accretion disk. It is
inside this disk that the material that makes
up the planets, moons, and small bodies
(asteroids and comets) of our Solar System
came into existence.

The compression of the giant molecular
cloud caused the interstellar gas, dust, and
ice to heat up. The ices sublimated, adding
key elements such as oxygen, nitrogen, and
carbon to the gas phase. In the central parts
of the disk, the dust also vaporized, creating a
gas rich in silicon, magnesium, iron, and other
rock-forming elements. Amazingly, some of
this dust survived this energetic period and

is preserved in the most ancient meteorites
as “pre-solar grains”. These grains record
condensation in supernova and red-giant
stellar outflows and radiation in the interstellar
medium.

As this accretional energy gradually
dissipated, the gas cooled down leading to .
recondensation of the elements and creating
a new generation of dust particles. The first
elements to condense were calcium and
aluminum in the form of ceramic minerals,
materials that can survive in high-temperature
environments. These “calcium-aluminum-rich
inclusions” in meteorites are the oldest solids
in our Solar System. Radioisotope dating

of these minerals indicated that they are
4.56-billion years old, providing the only direct
measurement of the age of our Solar System.
The most abundant rock-forming elements
were magnesium, silicon, and iron. These
elements condensed to form the minerals
olivine and pyroxene, which make up most

of the Earth’s mantle, and iron metal, which
makes up planetary cores. These minerals are
preserved in ordinary chondrite meteorites, the
most common type of meteorite landing on
Earth. Meteorites provide scientists the chance
to understand the different environments that
existed in our protoplanetary disk.

Farther out in the disk, the key elements
oxygen, carbon, and nitrogen condensed as
ices and organic molecules. These materials
are present in carbonaceous chondrites, rare
meteorites that provide information on how
the Earth acquired the water that makes up
our oceans and the organic material that may
have led to the origin of life.



. The formation of ice beyond the “snow
line” in the outer Solar System resulted in a
large amount of solid material. This material
accreted quickly, creating planetary cores
roughly ten times the size of the Earth. These
cores were embedded in the protoplanetary
disk, which was composed mostly of hydrogen

" and helium. These large. cores have enough

gravity to hold on to the gas, ultimately forming

gas-giant planets like Jupiter and Saturn and

" . ice-giant planets like Uranus and Neptune.

Smaller bodies, in the outer Solar System grew
into-icy dwarf planets like Pluto and Eris.

In the inner Solar System, the components:
of chondritic meteorites collapsed into
asteroid-size bodies, hundred of meters in
diameter, within a few million years. Accretion
into planetesimals about the size Mars and
the Moon occurred via “oligarchic growth.”
During this process the largest bodies, called
planetary embryos, grew quickly while the
smallest grew slowly. This process resulted in
many embryos the size of Mars and the Moon
embedded in a swarm of smaller asteroids.
Formation of terrestrial planets occurred as
the planetary embryos collided together in
high-energy impacts. The resulting debris
clouds collapsed together, forming the Earth-
Moon system. In the region beyond Mars, the

~ gravity field of Jupiter constantly stirred up-

the planetesimals, preventing the formation
of a large planet and leaving behind a belt of
asteroids. ;

Astronomical observations show that this

. process is common throughout the galaxy. :

Giant molecular clouds are abundant, with the
most famous being the Orion nebula in the belt
of the constellation Orion. Detailed observations
of protostars by the Hubble and Spitzer

space telescopes show that they are indeed
surrounded by protoplanetary disks of gas, dust,
and ice. Planet-hunting space telescopes like
the Kepler mission have revealed hundreds of

“extrasolar planets with a wide range of sizes

and compositions. With Planetarium, players
get a chance to steer this process, building a
new planetary system and hopefully creating a
planet capable of hosting life!

Dante Lauretta:
Professor of Planetary Science,
University of Arizona -

Studying the early solar system: The
NASA OSIRIS-REXx asteroid sample
return mission, launched in September
2016, will visit a carbonaceous asteroid
named Bennu to obtain pristine
samples from its surface and return
them to Earth for detailed analysis in
terrestrial laboratories. (Image credit:
NASA/Goddard)



14

THE SEARCH FOR LIFE ON OTHER WORLDS
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Downgrade

Card Title

CARD TYPE

Habitable

Hostile

Requirements
Refer to page 8

Ashort interesting piece of
information. A mix of science facls
and intriguing speculations that
relate to the theme of the card.




