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Note : While this is a competitive game, there is greal freedom on

I I I( i I I I ' RON I I I ' R the deals that can be made with other players. See 5.9.

A GAME OF EXOGLOBALIZATION CONTENTS Sections 1 - 7 describe tbasic game . Section 8
Conyright © 2010, Sierra Madre Games adds theexpanded game , purchased separately. Section 9 is

Exoglobalization:’"Theelimination of government-enforced restrictions background science and technology behind the cards.

on

exchanges across the Earth as extended to extraterrestrial resources and

facilities, creating an interglobal marketplace.”

phileklund@aol.com 2.0 COMPONENTS

See thq High Frontier Living Rules in the download section of 2.1 COMPONENTS LIST (Basic Game)
www.sierramadregames.com 1 This rulebook

Join the High Frontier Y ahoo Group: , e ol
http://games.groups.yahoo.com/group/HighFrontier/ 5 ﬁZ;‘I,Z /y%/zzgr /;7/;/2)‘)}(117(?; )w/ar system)

5 Crew cards (2.6B) [must be cut out of the Placebolder Shect].

1.0 INTRODUCTION 5 Player Mals (2.4).

52 Transparent Disks (clear, red, ¢/ blue) for water tanks (WT) ¢
In the near fulure, nanofacturing techniques will allow incredible new indicators. o ,
materials, such as carbon buckylube whiskers, lo be built atom by 30 Opaque 'DI«Y/CY ("U"IW co'lors) Sfor claims and oulposls.
atom. Bul they can only be buill in the zero-gravily and bigh-vacuum 12 Black Disks for failed mines. , , ,
conditions in space. Various private and government enterprises 30 C‘,’b” (’”f”’", colors) for Ii/ fa"{ ories, {'0/0’7“’-" and freighlers.
race lo establish a buckytube mechanosynthesis faclory on a 10 {wckel.s' (in five 6‘0/011‘.3')4 Rockel’s location and fuel level (5.4B).
suitable carbonaceous asteroid. To do so, they accumulate tanks of 24 Car d“'j Palent blueprints (2.64) for thrusters, robonauts, &
water in orbiting fuel depols, to be used as rocket propellant. Also refineries. ) o
needed are remole- controlled robonauls to do the grunt work. 1 Six-sided die (1d6), for prospecting (5.6) and bazards (6.4L, F).

NUMBER OF PLAYERS Two to five players, each representing a
political entity.

The key to success is water in LEO (low Earth orbit). At first, water 2.2 MAP FEATURES

will be expensively “upported” out of the deep gravily well of Earth. There are 3 kinds of spaces : burns , intersections , andsite bexes .

Eventually, it will be mined and Iransported from Luna, the moons of A BURNS. A redcircleis called a burn . It costs fuel per 6 2B to

Mars, or other nearby bydrated objects al aboul balf the velocity ehterit ' urn. P ‘

increment (or 2.7X less fuel). Extracting resources al the work site is '

called “In-Situ Resource Ullization” (ISRU). Whoever develops ISRU . . o

technology able to glean waler from space rather than Earth will gain B INTERSECTIONS. Therf a_re tWO. Kinds of intersections:

the strategic bigh ground to make money rough exoglobalization. Hohmann (cross) and1.~Point (circular). These represent
interplanetary elliptical orbits and Lagrange points respectively.

Note : Terms being defined are listed in bold. Terms that are | Urningata Hohmannintersection costs fuel per6.3.

defined elsewhere in the rules are ifalicized. |RSANIIEELLS|

C. SITE HEX. A blackhexagonis calleda site hex . A rocket
rules have a black backdrop.
— ' enters here per 6.4A toland on a world.
~— The rocket bullet indicates a rule used in the expanded
game only. D. HELIOCENTRIC ZONES. The maps are divided into concentric

zones , centeredon Sol. Each is named aftera planet: Mercury,
Venus, Earth, Mars, Ceres, Jupiter, and [expanded map] Saturn.
%,ach zone lists thrust modifiers forsolar-powered rockets (6.1A).

HIGH FRONTIER SUMMARY. Design and build rocketptaspect
andindustrialize promising sites in the inner solar system. Your
rocket must besearched |, boosted , and loaded with fuel. For "fue

(actually propellant?, a rocket ugafer fanks (WT), which also OE ROUTES. The lines betweenburns indicate the routes . Seven
serves as the game's currency. Each rocket has a thruster car . )
of these routes have special colors and are marked with a

specifying itérust (number of burn spaces you may enter each =, = =~ .
turn) anguel consumption (fuel steps per burn). Fuel is also Spenﬁ’g”p”“‘lr(l‘%'ﬂ'a' These routes are suggestions only, and have no
to land/lift off of worlds. You rd@ymmission your rocket in speciatrules.

space, which frees you to build a new one in LEO. L .
2.3 PLAYER FACTIONS

A. FACTIONS. Each playeris a distinct "basal societal unit" (BSU):
OBJECTIVE. To win, send crews or robonauts to prospect sites gmorld orgamzation(purple), nationalgover_nment(white),Socia\ist
the map. Then build ettraterrestrial (ET) factory by transporting Eegime (red), workerunion (green), and private entrepreneur
robonaut and arefinery to a successfully prospected site. Each ET(Orange).
factory awardgctory points (VP) according to its Resource
Exploitation Track. The game ends when a player who has builB3FACTION PRIVILEGE. Each factionhas a special privilege :
ET factories or 2space ventures pays 5 WT, or when a specified - NASA Launch Fee (white player). Receive a 1 WT bonus
number of ET factories are built. The winner is the player who ha#ter any player (including self) boosts one or more cards.
the most VP.

- Shimizu Research (orange player). You may participate in

a Research Operation regardless of your hand size (5.2A).
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- ESA Powersat (green player). A power-beaming satellite in
GEO allows you to increase the thrust of any rocket by 1
for the turn, during its thrust modification phase (6.1).

- Chinese Territorial Claims (red player). You may perform
actions designated as felonious : claim jumping (6.4B), crew
decommission (6.7B), and water theft (5.5C).

— Chinese War Declaration. You are allowed to move
the politics from anarchy towar per8.6.

Note: If a crew is present at a site, the PRC cannot claim jump or
steal water there.

- UN Taxes (purple player). Receivea 1 WT bonus from the pool
afterany player (including self) places a c/aim disk (5.6B) or
establishes an E7 factory (5.7A).

— UN Cycler *You may [expanded game] grant passage of
any spacecraftthrough the radiation belts of Earth withouta
radiation roll (8.3C).

2.4 PLAYER MATS
A. ACCELERATION TRACK AND ROCKET DIAGRAM. The row
labeledfrom1to 12 is the Acceleration Track . The field of

spots is the Rocket Diagram , used to track fuel supply
(5.4B).

B. WATER TANK ORBITAL DEPQOT. This area stores your WT

(clear disks). Each is a 40-ton water tank in low Earth orbit
(LEO).

- Fuel Tank Liquidation. Each fuel tank = 1 WT. As part moany
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C. CARD DATA. The data in the white box (leff) are for the basic

game , and in the red box (right) are for the expanded game .

*MMass. [basic and expanded game]

*Product Letter. (5.7B).

*Radiation-hardness (expanded game). Resistance fo combat
damage, solar flares, or radiafion belt passages.

*Support Cards required (expanded game). This card requires an
“x” reactor, plus one /berm of radiator cooling (8.2H).

D. THRUSTER TRIANGLE. Cards withthisicon actas a rocket
motor.

- Afterburner. (See 6.1A).

- Solar-Power (See 6.1A)

- Thrust (See 6.1A)

- Fuel Consumption (See 6.2B)

E. PLATFORM &ISRU. Theseicons allow refucling and
prospecting .

- Raygun. Prospectall adjacentnonatmospheric sites.

- Buggy. Re-roll a failed attempt, or prospect multiple sites along a
road.

- Missile. May act as a thruster.

F. SOLAR POWER. If thesun symbol appearson any card
used by the thruster, modify the thrust per 6.1A.

— G. SUPPORT TRIANGLES [expandedgame].
Support cards (8.2) with one of these triangles, if used by a
thrusterthat needs them, modify eitherthe thrust or fuel
consumplion , as indicated.

— H. RADIATOR ORIENTATION [expandedgame]. Each
radiator (8.2A) lists a differentmass on each end of the card.
Duringboosting (5.4) or production (5.8), playiton yourmatin

Oroperation , you may freely convert fuel tanks in your rocket at 5o of twoorientations * with eitherthe "heavy"or the "light”

LEO into WT, or vice versa. Adjust ypur figure (5.4B)
accordingly.

2.5 CARD PLACEHOLDER SHEET

A. PATENT SLOTS. This sheet holds slots for three patent
decks. The top card of each deck may be examined but not
removed (to see the other side or the next card), until you
put it up for auction (52).

B. RESOURCE EXPLOITATION TRACKS. The four disks here track

end uppermost. Once boosted, a heavy radiatorcan be freely
reorientedinto its light version, but not vice versa. Reorientation
adjusts thedry mass (6.7A).

2.7 CARD HANDS AND STACKS
A. HANDS. Patent and crew cards are initially held in your
hand . These cards are placed face-up on the table to the

right of your mat. They are open for all to examine. There is
no hand limit (but see 5.2A).

the victory point (VP) value of each E7 factory . .
VP (VP) Jactory B. STACKS. Cards in play are kept in the three stack slots

on your mat. The first, the LEO stack , contains cards at
LEO. The second, your outpost stack , is for cards stored
somewhere on the map. The last, your freighter stack , is

for returning crews (6.7B) or shipments of factory product
from an ET factory (5.7B).

- Rocket Stack. Your fourth stack, the rocket stack , is kept
face-up to the left of your mat. All the cards in your active
rocket are held here.

2.6 CARDS
A.PATENT CARDS. There are three types of Patent cards :
Thruster , Robonaut , & Refinery .

- White and Black Sides. The whiteside of a patentshows a product
builton Earth; the black side shows an improved productbuiltin
space. A cardwonin a research auction goes into yourband
(2.7A) on its white side, and s flipped over only afteryou build your
firstET factory (5.7B).

- Limits. You may only have one of each type of stack. I§
ou boost or build a second rocket stack, you must

B. CREW CARD. Yourcrew card identifies your color and

faction privilege . This cardfollows all the rules of patentcards. decommission (6.7) your old rocket stack, or convert

. . . -~ it into an outpost per 6.7D.
Remember: Since he NASA, PRC, and ESA crew cards bave a

thruster Iriangle (2.6D), they may be used as a thrusker.
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3.0 SET-UP

3.1 BASIC GAME SET-UP

A. ASSIGNING FACTIONS. Each player chooses, or is assigned
randomly, ongew card . Your beginningand (2.7A) is this single

card. Unused crew cards are set aside.

- First Player. Randomly assign one player to go first.

B. PLAYER MATS. Each player faction receives a Player Mat.
- Starting Funds. Place four clear disks (WT) in your Water

Tank Orbital Depot (2.4B), the hex area on your Player Mat.
Each clear disk = 1 WT (water tank), the game's currency.

SierrAa Mapre Games Co. 8/12/2010

4.0 SEQUENCE OF PLAY

On your turn, calculate your dry mass and modified thrust
and move your rocket and freighter (if any) per Section 6, and
then select an operation per Section 5. Then proceed to the
next player clockwise.

Note: Itis belpful to bave an object to pass around, so that
everyone can fell whose turn itis. A cool vocket or celestial object
would be nice.

5.0 OPERATIONS

During this phase, choose an operation to perform . The 8
choices arelncome, Research, Free Market, Boost, Prospect,
Refuel, Indusirialize, or ET Production .

- Faction Cubes, Disks, and Rockets. Put the 6 cubes, 6 disks, and

2 rockets of your color anywhere on your Player Mat.

Note: You are Iimited to this number of cubes, disks, and rockels.

Important: Your WT, band cards, and stacks are free for anyone fo
examine.

5.1 INCOME OPERATION
Draw 1 WT income fromthe pool. Each cleardiskis 1 WT, each
reddiskis 5 WT, and (only if necessary) blue disks are 10 WT.

5.2 RESEARCH OPERATION (Auction )
This operationinitiates an auction fora patent. The winneradds
the cardto his hand. Conceptually, he now owns the patentto build

C. PLACEHOLDER. The 24 patents are separated into 3 categortgst product.
(thrusters, robonauts, and refineries). Shuffle each category and

stack them white-side up in the three slots indicated on the
Placebolder Sheet (2.5A).

- Initiate Auction. Examine the top card of each deck and choose
one toauction. This cardis placed in the middle of the table so all
can examineboth sides and bid on it. (They can also examine the

- Resource Exploitation Tracks. Place a blue disk in the "start” spe&hly exposedtop of the deck drawn from, to see which card s

of each of the foResource Exploitation Tracks (2.5B).

nextin line forauction.)

- Auction Process. All players may openly bid WT for the

D. DISK POOLS. The disks and cylinders are placed into pools fOEard_They may freely increase (but not decrease) their

easy access. WT are gained and discarded into these pools.

- 3.2 EXPANDED GAME SET-UP
The expanded game uses the basic game set-up, plus:

A. POLITICAL & SUNSPOT DISKS. One blue disk starts on the
"Start” dot (center) in the Space Politics , and another starts
on the "Start" dot (uppermost) in the Sunspot Cycle (8.5).
Both diagrams are on the expanded map.

B. SUPPORT DECKS. The expanded game has three extra
patent decks (generator, reactor, and radiator), which are
shuffled and placed white-side up in the slots provided on
the expanded map.

C. BUSTED MINES. If playing with fewer than 5 players, roll

bids. The minimumbidis zero.

- Auction Results. When no playeris willing to increase his
bid, the auctionis closed. The cardis awardedto the high
bidder. If the high bidderis the phasing player, he pays his
ARECRGER ool ( the high bidder is another player, he

pays the WT to the phasing player.

- Ties. The phasing playerwins ties if his bid is tied with
another. If two non-phasing players are tied, the phasing
player decides between them.

— SupportCards [expandedgame]. If the auctioned
cardlists supports (7.2), the winnergets the top card fromeach

category deck (generator, reactor, or radiator) listed. Support
cards are free.

Note: A player wins only the auctioned card plus its supporls, not

a 1d6 a number of times =[5 - X1, where X = the number
supports of the supporls.

of players, and consult the following table. If a site is rolled
one or more times, place a black disk on its site hex,
showing it is off-limits: 1 = Mercury, 2 = Venus, 3 = Luna,
4 = Mars (all three sites), 5 = Ceres, 6 = Hertha [all on the
basic map].

Example [expanded game]: The UN bid wins the cermet NERVA
thruster in an auckion. This card lists a support: a reactor n. The UN
player lakes the top reactor card. Unfortunately, lhis is a reaclor X,
which doesn’t support the cermel NERVA. So be sells it next furn on
the free market for 3 WT.

3.3 SET-UP FOR A SHORTER GAME

For a shorter game, after set-up per 3.1 or 3.2, each player drayv®|p L IMITS.
one card from each deck at random into his hand.

A player WwWith more than three hand cards
(not counting crew cards or black cards) may not bid in

or initiate a research auction.
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Exception : The Shimizu (orange) player may initiate or bid in an
auctionregardless of how many cards in his hand.

5.3 FREE MARKET OPERATION
This operation lets you pick a card in your hand to sell for 3
WT. Return the card to the bottom of its relevant deck.

- Sale of Space Products. Alternately, you may
decommission (6.7) a black card in LEO to receive WT
equal to the VP value of the card’'s product letter, as shown
on the Exploitation Track (2.5B) (8, 5, or 4 WT).

5.4 BOOST OPERATION

This operation plays one or more crew or white cards from
your hand to the rocket or LEO stack (2.7B) on your Player
Mat by discarding 1 WT for each mass point (2.6C) boosted.
This represents moving payloads into low Earth orbit (LEO).

- NASA Fees. If any player boosts one or more cards, the
NASA (white) player earns 1 WT from the pool per 2.3B.

- Black cards. Black cards are built at ET factories, and can't
be boosted to LEO.

- Radiator Mass [expanded game]. When boosting radiators,
see 2.5G.

A. MAP FIGURE. If you are starting a rocket stack , place a
rocket figure in "LEO start” (2.2B), and a second figure on
your mat per the next paragraph.

B. DRY MASS. Set your fuel figure upright on the Rocket
Diagram (2.4A) in the row corresponding to the rocket's dvy
mass . (the combined mass of all cards in the rocket stack).
Set it in the far left spot of the row, marked with an
exclamation point (1). This shows your rocket is d¥y (no
fuel).

- Maximum Size. You are limited to a dry mass of 15.
Fuel does not count toward dry mass.
Important: If your dry mass changes, see 6.7A.

C. LEO FUELING. As part of any operation or move, you may
fuel at LEO. Each WT discarded adds a tank of fuel per 2.3C.
For each tank of fuel added, move the fuel figure to the
right until it reaches the next jagged black column. These
columns are labeled Tank #1, Tank #2, etc.

Note: Cards and WT may be freely interchanged between your
rocket and LEO stacks.

Example : A rockel bas a Hall Effect thruster (mass 2), a crew (mass
1), plus a Kuck mosquito robonaul (mass 0)in cargo. ls dry mass is
3. Loaded up wilh one fuel tank, it bas 5 steps of fuel, as shown.

Remember : Refueling will often decrease your modified thrust
indicator per 6.1A, since your wel mass is increasing.

D. TERRESTRIAL PRODUCTION. You may freely flip a black
card in your hand over to its white side, so that you can
boost it from Earth. If you later wish to build its black side
again, retool your factory to add the product per 5.7D.
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E. SIGNPOSTS. If takingthe red, orange, yellow, green, blue,
indigo, or violetroutes, check the signpost to see how
many impulses there are to arrive at your destination. This
number multiplied with your fuel consumption (2.6D)equals the
fuel steps you will need. Also indicatedis thelander fuel possibly
needed (6.4C).

- Gravity Assist. If the numbers of burns in the basic and expanded
games differ (due toslingsbots 8.3A), they are listed separatedby
a slash.

Note: The number of burns listed assumes a stop al every
Hobmann inlersection, to lake advantage of the free rolalion at the
start of each move.

Example: A rockel with an oulput of 3 2 takes lthe orange roule ko
Mercury. ltwill need 7 X2 =14 skeps of fuel for the 7 impulses, plus
10 steps of lander fuel. No ship can carry more than 21 fuel skeps,
50 this Irip is doomed.

5.5 SITE REFUEL OPERATION
This operation extracts waterfroma site, and loads itinto your
rocketas fuel. This adjusts thefuel figure per5.4C. |KIgUTALIT RN

1.EO, see 5.4C.

A.ISRU REFUEL. If you have a crew or robonautat a site, gain a
numberof tanks of fuel equal to one plus the site's hydration
(numberof drops ), minus your!SRU rafing (2.6E). Sites neverrun
outof water.

B. FACTORY REFUEL. As partof this operation, if yourrocketis at
a factorysite, you may add as many tanks as the rocket will hold (up
to 8 tanks). Factories neverrun out of water.

Example: An unfueled rvockel with an ISRU of 3 and a dry mass of
3 sits on Mercury (bydration =3). By performing a refuel
operation, itgains 1 +3 — 3 =1 fuel lank, which lowers ifs modified
thrust by one. Ifa factory is present, it gains up to § lanks,
lowering ifs modified thrust by hwo.

C. WATER THEFT. Itis felonious (2.3B) to refuel from the factories
of otherplayers withouttheir permission.

5.6 PROSPECT OPERATION

A.REQUIREMENTS. Your rocketstack musthave a cardwithan
ISRU (2.6E) less than or equal to the hydration (2.2C) of the site.
The site must not have been previously prospected (indicated by the
presence of a disk).

B. PROCEDURE. Roll 1d6. Prospectingis successful if yourroll is
less than or equal to the sitesize (2.2C). Therefore, itis always
successful forsizes 6+.

- Claim Disk. If successful, place a red disk (to shoetdim ). If
unsuccessful, put a black disk on the site hex, which
permanently prevents further prospecting Or indushialization .
(But rockets can still perform the refuel operation here.)

Remember: The UN (purple) player gains 1 WT per 2.3B if a claim
disk is placed.

- Raygun Prospecting. If you are prospecting with a raygun
(2.6E), you may prospect any number of adjacent site
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hexes (where each intersection, burn, and site counts as a
space). Exceptions: You may fire over Hazard spaces (i.e., L-
points and burns with a skull (6.4E) may be skipped over).
Your raygun can't fire into site hexes with atmospberes
(Venus, Mars, Saturn, and Titan).**

Example : A raygun (ISRU =0) on the HEO for the Koronis Family
may prospect len asteroids in one operalion! This includes the
asteroids in the Karin Cluster.

- Buggy Prospecting. If you prospect with a buggy (2.6E), you
are allowed two attempts for a successful prospecting roll
with one prospect operation. Furthermore, if on Mars, lo,
Europa, Ganymede, Callisto, or Titan, you may prospect all
the site hexes connected by the dashed yellow arrow
(indicating a "buggy road") with one prospect operation.

Example : A buggy prospects Dresda. The voll is a “3”, which fails
because Dresda is size 2. But a second voll of “2”succeeds and
places a claim disk.

- Assaying Smelters. Certain refineries (as listed on the
card) improve the ISRU rating or prospecting roll, if carried
by the stack doing the prospecting.

5.7 INDUSTRIALIZE OPERATION
To build an ET factory , take a refinery and a robonaut card

to a site with a claim disk and decommission them [plus their
supports (8.2B) in the expanded game]. This adjusts the

rocket's dry mass (6.7A). REINRETANTISMIRTLE TR | XTI i1
product letter, can industrialize a site.

A. FACTORY CUBE. Industrialization places a cube of your
color on the claim disk, to indicate the new ET factory.

Note: Ifyou are out of cubes Fo build a factory, you can withdraw
Jrom your other cubes (colony, glory, space venture, or freighler).

Note: A claim can bave 1 factory. Certain refineries, as listed on the
card, add an extra cube ifused lo industrialize a claim. A claim with
more than one cube is a space colony (6.7B). Each extra cube
represenls crew.

Remember: The UN (purple) player gains 1 WT per 2.3B if a factory
is buill.

B. CHOOSE FACTORY PRODUCT. As partof this operation,

you may choose one card to be the factory product . It
must have a product letter (2.6C) matchingthe Spectral ype
(2.2C) of the site. If this cardis on your Player Mat, decommission it.
Putitintoyourband (2.7A) so thatits black side faces you.

C. LOWER EXPLOITATION TRACK. Find the Resource
Lxploitation Track (2.5B) witha product letter (C™, S, orv)
matching the Spectral type of the factory site. Decrease this track
one step. If you industrialize a Type-D world, pick one of the four
Exploitationtracks to decrease, and selecta card with thatproduct
letter to be the factory product.

Example : The UN player decommissions a vefinery and robonaut fo
build a factory on Luna. He adds a purple cube, lowers the S
Resource Exploitation marker, and flips a band card of product lype
Sto its black side.
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D. RETOOLING. Industrializationcan be used to change a factory
product (5.7B) in yourhand. Flip the previous productto its white
side and flip the new product (musthave the appropriateproduct
letter) to its black side. This operation can also be usedto flip overa
card of the correcttype for a factory thathas no black card
associatedwithit.

5.8 ET PRODUCTION OPERATION

This operationplays one black card fromyourhandinto one of the
stack slots (2.7B) on your mat. This builds thefactory product (5.7B)
at the factory. This card musthave a product letter (2.6C) that
matches the factory type (C ™, S, or V). If you have more than one
such black card, choose one. This cardis eitheradded to the stack,
or can initiatea stack:

If arocket stack : place a rocket of your color on the site hex of the
factory.

“Ifan oulpost stack : place a disk on the site hex (stackedon the
claim disk).

Ifa freighter stack - place a cube nextto the claimdisk at the site.
Only one cardis allowedin this stack, eithera crew card per6.7B
ora black card.

Example : The UN player from the previous example decides to build
and ship bis first lunar product. He plays bis Sblack card inlo bis

Sreighler stack slot, and places a purple freighler cube on the map.

5.9 DEAL-MAKING

You may exchange WT, cards in LEO (whiteside and crew only)*,
or promises for future services or actions as terms of a deal. All
cards for sale may be examinedbeforehand.

Important: WT (as fuel) may be Iransferved from your rocketl Fo the
stack of any cooperaling player in the same space.

6.0 MOVES

During this phase, compute yourmodified thrust, and then move
bothyourrocket and yourfieighter (if any)inany order.

6.1 ROCKET MODIFIED THRUST (Acceleration)
Yourmodified thrust ** sets how manyburns you may enter per
tumn, and how big a world you can land on without/ander fuel (6.4C).
Itis calculated before yourrocketmoves, andis appliedforits entire
move. Use a blue disk in yourAcceleration Track (2.4A)to show
your modified thrust for the turn.

A. THRUST MODIFIERS. Your rockethrust is the first number

in the truster tiangle (2.6D). Add or subtractthe modifiers
listed below to obtain the modified thrust.

- Wet Mass Thrust Modifier. The modifier used is shown in
the waterdrop icon in the top row of the Rocket Diagram ,
depending on your fuel figure position at the start of your
move.

— Reactor Thrust Modifier [expanded game]. Some
reactor cards have a thrust modifier in their support hiangle
(2.6G). This applies only if your thruster needs the reactor
as a support.

- Solar Power Modifier. If your thrusteror its supporthas the
solaricononits #iangle (2.6D, F), yourrocketloses thrust
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the further from the sun it travels, according to the
modifier listed on the zone (2.2D) it starts its move in.
(Apply this modifier only once, even with mulliple solar
components.)

- ESA BeamedPower. If your rocketgets powerfrom the green
player, add one to your thrust for the turn per 2.3B.

- Open-cycle Cooling. The afterburner icon on many thrusters
signifies thatyou can dump coolantinto the exhaustto increase
thrustand getrid of heat. This optionincreases yourthrustby one
forthe turn, and [expanded game] satisfies one therm (8.2A) of
cooling. This option costs fuel; decrease yourfuel figure the
numberof steps listed on the icon. Immediately adjustyour
acceleration disk up one step, plus anotherstep if yourwet mass
modifier improves due to the fuel burn.

Example [expanded game]: A rockel uses a vortex-confined Hruster
(1 therm) and a D-T Tokamak as a support (2 more therms). This
rocket bas bul a single 2-therm radiator, bowever, and thus must
use open-cycle cooling every move the thruster is used, lo keep
JSrom melling down. This increases the thrust (from 6 Fo 7), at a cost
of an extra fuel step.

B. MOVEMENT REQUIREMENTS. To move, a rocket stack must
have a workingthrusterwith a modified thrust of atleast one.

LExample : A rocket with a dry mass of 6 and one lank of fuel is
fransport class (wet mass thrust modifier of -1). Using a thruster
with a thrust of 1, ifs modified thrust is 1 -1 =0. It can’t move with
zero thrust, so it jettisons one step of fuel Fo bring it fo scout class
[using expanded game rule 8.3D]. This class bas a wet mass
modifier of 0, allowing it lo move.

- Dry Rocket. Exceptforsails (6.5) and/freighters (6.6), a rocket with
no fuel may not move any further. Exception: You may enteror
leave anaerobrake bazard (6.4F) withno fuel.

6.2 SPACECRAFT MOVE
Avrockel move takesyourrocketfigure fromspace to space,

along connectedroutes, until it lands, chooses to halt, runs out of
fuel, or has insufficientfuel or acceleration to entera burn.

A. PROCEDURE. In yourrocketstack, choose one card witha
thruster liangle (2.6D)to be yourthrusterfor the tum. Computeits
modified thrust per 6.1A. This is the maximumnumberof bumns per

move. Each burn costs fuel per 6.2B. Intersections cost no
fuel to enter.

- Hohmann Pivots. If you move through a Hobmann intersection
(2.2B), you mustgo straightthrough withoutturning, unless you
pay the turning penalty specifiedin 6.3.

If you begin Your move on a Hohmann, Yyou may move in

any direction, regardless of the direction moved last

turn .

- Stacking Limits. You may freely pass and share a space with other
rockets, freighters and outposts.

— Advanced Maneuvers [expandedgame]. As partof your
move, you may performoneattack (8.4)andone or more
advanced maneuvers (8.3).

-No U Turn. You can'treverse direction during your move.
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B. FUEL CONSUMPTION. The righthand numberin the iriangle
(2.6D) s the thruster'sfuel consumption *This is the numberof

fuel steps expendedfor each burn entered, rounding up any
fractions at the end of the move.

Example : The NASA crew bas a (lferrible) fuel consumplion of 6,
representing its SSME chemical engines. IFmust move ifs fuel figure
6 steps lo enter each burn!

LExample : An ion drive thruster (oulpul 2 *%5) expends balf a step for
each burn entered. If it enters one burn in a lurn, balf a skep is
expended, which is rounded up fo one step fo the left.

—_ Fuel Economy[expandedgame]. Some space-built
reactors have a kiangle (2.5G) thathalves or quarters yourfuel
expenditure, if used insupport of a thruster.

C. COASTING. You may continue to move after entering your
maximumnumberof burns, if notdry (6.1B) and you don'tHobmann
pivol or enteranotherburn. See examples on pg 24.

6.3 HOHMANN PIVOT (Brachistochrone)
If during your move you wish to make a Hohmann pivot, you

mustburn fuel equal to entering 2 burns. These burns countagainst
acceleration (6.1). See the examples on pg 24. m

in circular spaces (L-points and burns).

6.4 ROCKET LANDING AND BLAST-OFF
A. LANDING PREREQUISITES. Enteringa site hexlands on a
world. To do so, you mustsatisfy two conditions:

- You mustspend enoughlander fuel (6.4C).

—_ Synodic Comets [Expanded Game]. If the site has a
colored border (2.2C), the Sunspot Cyclesector mustbe the
same color per 8. 5C ***

B. CLAIM JUMPING. To claim jump , landon the claim of another
player, and immediately replace the claim disk with one of your
color. Your rocketmust have a crew, and the site must not have
cubes or be defendedby crew. Claim jumpingis felonious (2.3B).

Note: Itis not a felony o merely land on anotber player’s claim or
Sfactory.

LExample : Both NASA and PRC bave an unmanned rocket on
Enke’s comet. NASA prospects successfully, placing a while claim
disk. On bis turn, the PRC feloniously decommissions bis refinery
and robonaul to industrialize the claim, replacing the NASA disk
with a red disk and a red cube.

C. LANDER FUEL PENALTY. If you enteror leave a site hex, you
must move yourfuel figure tothe lefta numberof spots equal to the
site'ssize . This simulates fuel used by a chemical lander going to or

ifelalERVIgIEs] This penalty costs fuel only, and does
not count against Your acceleration.

- Directlanding. You may avoid burning lander fuel, for landings and
Iiftﬂffs, if you have a modified thrust (6.1A) greaterthanthe site's
size.

- Signposts. The landerfuel requiredfora tripis shown on the
signposts (5.4E). The numberin the landersilhouetteis the
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number of fuel steps needed, assuming the thrustis too low for a
directlanding.

LExample : A rocket with a modified tbrust of 3 lands on Nysa (size 3).
Is fuel is decreased Htoree steps. On ils next lurn, it reduces ils dry
mass (by dropping off a refinery on Nysa), which increases ils
modified thrust to 4 per 6.7A. IF can blast-off without burning fuel.

D. LIFT OFF. A rocketon a site hex has three options for exit:

1. Ascent Stage Lander Fuel. Burn lander fuel per 6.4C lo exit and
continue moving. (Lift off is free if modified thrust is greater than
the site’s size.)

Note: You may not take an aerobrake path (6.4F) when Ilifting off.

2. Suborbital Hop. If a world bas sites joined by a dashed yellow line
per 5.6B, you can bop fo one of them if fueled. Unless your modified
thrust is grealer than the size, pay the lander fuel penally (6.4C).

3. Decommission the rockel stack per 6.7.

E. CRASH HAZARD. When enteringa crash hazard L-point
(markedwitha skull), roll the die. A "1"=spacecraft
decommissioned (6.7).

F. AEROBRAKE HAZARD. When enteringan aerobrake hazard
L-point (markedwitha parachute), roll the die. A "1"=rocket
decommissioned .

- Aerobraking. If you follow an aerobrake pathto land on a site hex,
you avoidburninganylander fuel (6.4C). (Butstill mustburn fuel
forenteringburns.).

- Sails. Asail cardenteringan aerobrake hazardis
decommissioned .

LExample : A sail spends ifs 1 burn lo enter the Mars HEO (bighly
eccentric orbit). It then coasts Fo the acrobrake bazard. The sail
card is decommissioned, but the rest of the stack parachutes onlo
Mars.

- Atmosphere Scooping. A rocket carrying the Atmospheric ISRU
Scoop refinery [plus its supports, in the expanded game] may
performaerobrakes withoutrisk. It can also performa Refuel
Operation on an aerobrake space, whichadds as many tanks of
fuel as the rocketcan carry. You are scooping and liguefying the
atmosphereto use as propellant.

G. FAILURE IS NOT AN OPTION. You may avoid makinga crash or

aerobrake hazardroll by paying4 WT TR UTIRTIIR

(Represents a software upload.)

6.5 SAIL MOVEMENT

Two thrustercards are sails, huge gossamerfilms propelledby the
sun (solar photons, solar wind, or solar magneticfield). Sails move
as a rocketwith a fuel consumption of zero. The only fuel neededis
lander fuel (6.4C).

Note: Sails modify their thrust per 6.1A. See the example on page
24.

LExample : A sail with a mass of 1 lakes on cargo with a mass of 6.
The lotal dry mass is thus 1 +6 =7. Place the fuel figure in the
emplty position of the “7dry” vow (is flying without any fuel). If il bas
a thrust of 1, it would be fully loaded, since it cannot take on any
more mass or fuel without going inlo freighter class, which modifies
ifs thrust lo less than 1.
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A. ATMOSPHERIC DRAG. If a sail acrobrakes (6.4F),
decommission its sail card.

6.6 FREIGHTER MOVEMENT

A freighter is a cube representinga factory product card (5.8) or
crew (6.7B) witha steamengine * It moves as a rocketwitha
modified thrust of one and a fuel consumption of zero; see the
exampleon page 24.

- A freightercan'tland exceptat a factory. It can'taerobrake or
slingshot . A freightermay only lift off a site hex of size 1 or a site
hex witha factory.

- Freighterfuel is not tracked (assume it reaches its destination dry).

—_ A freighterrolls per 8.3C when entering a radiation belt
[expandedgame].

- A rocketmay merge with a freighterif the rocket starts or ends its
move on the freighter's space. Modifydry mass per6.7A.

6.7 CARD DECOMMISSION
You maydecommission (returnto yourhand)one or more cards

freely as partof any operation. This includes crew. S
Decommissioning also occurs during free market, industrialization,

hazards, flares, radiation belts, and combat. |DEISININTEFITRITTITY
returns cavds to your hand, Wwhere they can be reused.

A.DRY MASS ADJUSTMENT. If cards are added or subtracted
fromyourrocket stack , the mass gained or lost affects yourdry

mass (5.4B). This takes effecton your nextmove. Move your fuel
figure to the row corresponding to the new dry mass, keeping the
number of tanks constant. If the fuel figureis on a spotthatis
betweenfuel tanks, it mustfollow the dashed line when movingto its
new dry mass row as shown.

DROPPING OFF CARGO
Example : Your rocket, with an initial dry mass of 4, bas a fuel figure
positioned as shown. ltdrops off cargo with a mass of 2. The fuel

Sigure moves up b the new dry mass of 2, following the dashed

arrow, as shown.

B. CREW DECOMMISSION. Itis felonious (2.3D) to voluntarily
decommission crew anywhere exceptat your ET factoryor LEO.

- Space Colony. Decommissioning crew at any factory adds an extra
cube atthesitetorepresenta Space Colony . Each cubeis
wortha VP per7.1.

- Rescue Pod. If a stack is decommissioned exceptfor crew, convert
itinstantlyinto a freighter (6.6). Move the crew card into the
freighterslot (decommission any card there), and puta cube on its
map location.

—_ C. RADIATOR DECOMMISSION. If a "heavy"radiatoris
decommissioned, reorientit to its light version per 2.6H instead of
returningit to your hand. This rotates the card 180° and adjusts
dry mass per 66.7A. "Light"radiators are decommissioned
normally.

D. OUTPOST. You can convertyourrocketor freighterinto an
outpost by exchangingits figurefora disk. All fuel is lost, and the
cards are movedinto the outpostslot. This frees you to builda new
stack elsewhere. Outposts are also started by boosting (5.1) or ET
production (5.8).
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- Outpost Disk. Mark the outpostlocation with a disk of your color. If
at a site, stack the disk on the claim disk.

- Coalescence. Collocated stacks can merge at the startor finish of
a rocket'smove. Replacing the outpost disk with a rocketfigure
convertsthe outpostback into a (dry) rocket.

7.0 WINNING THE GAME

7.1 VICTORY CONDITIONS

Attheend of the game , every cube or disk of yourcoloron a map
site awards 1 victory point (VP), regardless if it'sa claim, colony,
or factory. (Remove all outposts and freighters prior to scoring.)
Additional VP are awardedas follows:

-Each ET factory (1 or more of your cubes on your claim)awards
the VP listedon its Resource Exploitation Track (2.4B).

- Each cubeon a Space Venture (7.2)awards the VP indicated.

- Glory. The firstto land a crew on Mars, Mercury, or any science
site, and safely returnthem withoutusing a rescue pod (6.7B),
places a cubein the Glory Arena (+3 VP ea.). If you are the
first to return crew from any site, additionally place a cube
in the "any site" space

- Science Sites. Each claim at a microscope icon (™) is +2

VP.

— Space Government [expanded game]. If the political
disk (3.2A) is on a spot of a player color, it awards him the
VP indicated.

- Tiebreaker. In case of ties, the one with the most WT wins.

7.2 SPACE VENTURES

The first player to claim three §, ¥, or Msites (and pay the
WT listed), instantly places a cube in the corresponding
zone in the map corner. You may remove glory cubes if
necessary for this. Space Tourism allows you to perform
two operations per turn instead of one. Space Elevator
allows you to use the route marked "space elevator”
between LEO and L2 .**

Note: Dworlds cannol be used for space ventures.

Endgame example: The ved player ends with claims on the V worlds
of Mercury, Vesta, and one of its moonlets. He also bas a factory
on Mercury, which is worth 8§ VP on the Exploitation Track. He bas 3

disks and 1 cube on the map, plus a cube (worth 7 VP) on Space
Tourism. His lotal is § +3 +1 +7 =19 VP,

7.3 THE END OF THE GAME

- 2 Player Game. Game ends as soon as 4 factories are built.

- 3 Player Game. Game ends when 6 factories are built.

-4 or 5 Player Game. Game ends when 7 factories are built.

A. PAYING TO €END THE GHME. If a playerhas 3 ET factories built,

or cubesin atleast2 space ventures (7.2), he mayend the game by
spending his turn paying5 WT.
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—_ B. FINAL REGIME. The phasing playerautomatically
initiates anelection auckion (8.5B) atthe end of the expanded
game.

8 0 THE EXPANDED GAME

- 8.1 EXPANDED GAME COMPONENTS (purchased
separately)

1 Expansion Map.

1 ThrusterPatent Card (The touchy metastable helium rocket).

9 Generator Patent Cards. Two kinds: efectricity , Or pulsed power .
7 Reactor Cards. Three kinds: neutronic , burst plasma , Or exolic
catalysts .

7 Radiator Cards. Each provides one to threefberms (<>) of
cooling.

— 8.2 SUPPORT CARDS

Some cards listsupport cards (reactors, generators, and/or
radiators) in theirreddata field (2.6C). The cardcan'tbe used (for
movement, prospecting, refueling, industrialization, etc.) without
these supportcards. The supportcards themselves also will often
needsupports.

Important: When industrializing a site in the expanded game, you
will need lo decommission nol only the refinery and robonaul cards,
but also all of their supports, and also all supports of those
supporlts.

Excepltion: You never need lo decommission radiators fo
industrialize a site (because lhe nighlside of the site ilself acls as a
radialor).

A. OVERHEATING. Some cards indicate a numberof therms (the
~icon) of radiatorcooling required to keep fromoverheating. For
instance, if yourrocket stack altogetherneeds 3 therms of cooling,
you will need one or moreradiators thataddup toatleast3
therms.

Important: Heat rejection is necessary only if the card is in use. Ifin
a turn, a thruster system does not move, or a robonaut system does
no prospecting or refueling, then they don’t need radiators thal hurn.

Note : A radiator can be boosted in a light or beavy variant, per
2.5G.

Remember : Afterburning provides 1 therm of cooling per 6.1A.

Example : The Free Eleclron Laser robonaut needs the Wwo supporls
shown. Forifs generalor, if carvies the In-Core Thermionic, which
Htself needs a reactor (either o or n) plus anotber three therms of
radiators. The Pebble Bed Fission reactor is added Fo the stack,
plus a beavy TilK beal pipe, and a beavy bubble membrane (each
able lo reject wo therms of beat). The complete robonaut stack bas
these five cards: 1 robonaut, 1 generalor, 1 reaclor, and 2 radialors.
Its dry mass is 8.

B. SHARING SUPPORTS. Thruster, robonaut, and refinery systems
may share generators, reactors, or radiatorsupports. For instance,
s sgle generatorriey serve RS SRR R T,
Example : A fuel cell generator (¢ output) can power an electric

thruster during a move, and an electric robonaut during the
subsequent prospect operation. Ifon the next lurn, the robonaut
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plus an clectric refinery are consumed Fo industrialize the site, the
Sfuel cell is decommissioned as well fo power both of Hem.

C. FACTORY SUPPORTS. An ET factory providese, , and ~"™"
support toall collocatedcards. (This is useful duringcombat.)

- 8.3 ADVANCED ROCKET MANEUVERS
A.SLINGSHOT A rocketor sail thatenters a flyby L-pointcan
performa slingshot maneuver, giving it a number of free Burns

(6.2A) up tothe planet'sslingshot rating . These are used during
the remainderof its move. For instance, afterentering the Earth
flyby, you may go an extra two burns that do not countagainst your
accelerationand costno fuel. See example on page 24.

» The Venus flyby bonus may only be used during the bluesector
(8.5B).

B. MOON BOOST. Enteringthis flyby gives you one extra burn for
no fuel or acceleration cost, justlike a slingshot.

C. RADIATION BELT. Fourworlds (Sol, Earth, Jupiter, and Saturn)
are surroundedby a purple dashedline indicatinga radiation
belt * When enteringa radiation belt L-point  findits

radiation level by rolling1d6 and subtracting the spacecraft
modified thrust (6.1). All cards in the stack with a rad-bardness
(2.6C) lowerthan this modifiedroll aredecommissioned . This may
haltthe spacecrafton this spot; see example 8.9.

Example: The green route to Enceladus passes through 7 radiation
bells.

- Solar Active Year. If thesunspot disk (3.2A)is in theredsector,
add 2 to the radiation levels of all radiation belts..

- UN Cycler. The UN (purple) player may make any spacecrafthe
designates immuneto the radiation effects of the Earth belt.

- Sail Bonuses. Sail cards are immuneto damage fromradiation
belts and solar flares. The Mag Sail receives a +1thrustbonus for
each radiation beltit crosses in a move.

Example : A vockel with a modified thrust of 2 moves from LEO lo
GEO, crossing the Van Allen belt. A “3”is volled, so the radialion
level is 3 — 2 =1. The rockel’s solar panels (rad-bard =1) are
decommissioned, and without power, ils electric thrusters stop
working. Having failed lo reach GEO, the stack may be leff in HEO
as an oulpost, or else enhirely decommissioned.

{Note: D and E below may be used in the Basic Game}

D.JETTISONS. By jettisoning fuel or cargo, yourrocket
decreases wetor dry mass and so improves its modified trust .

- Cargo Jettison. If you jettison a card, itis decommissioned.
Decrease the stack'sdry mass by followingthe procedure of 5.6A.

- Propellant]ettison. You may jettison water by simply moving your
rocket's fuel figure to the left the desired number of steps.

E. DIRT AS PROPELLANT. The "dirtbucket"icon on a thrustercard
allows a rocketto use regolith (space dirt) as propellant. A rocket

withthisicon can do therefuel operationat any site hex, adding as
much fuel as it can carry, regardless of ISRU!

- Phileas Fogg Tactic. Besides regolith, these thrusters can use
decommissioned cards as fuel (the machineryis groundup and fed
into the engine hopper). Each mass pointadds a tank of fuel.

Regolith collected by mass drivers and other “dirt rockets” is hreated
as water for all game purposes.

10
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F. INITIATING COMBAT. If the political disk is in war (8.6), you
(non-freighter) stacks may initiate combat per 8.4 at the end of your
movementphase against other cohabitating stacks or factories.

« Interception. Also during war, your stacks or ET factories may
initiate combat against any spacecraft which exit your space during
their movement phase. If such spacecraft are operational after the
combat, they may complete their move normally. See the example
on page 11.

— 8.4 COMBAT PROCEDURE
Combat may be initiated per 8.3F, and proceeds as follows:

(1) The defenderattacks first with each of his rayguns per 8 4A.
(2) Attacker attacks with each of his rayguns per 4A.

(3) Defender may attack withany or all of his missiles per 8.4B.
(4) Attacker may attack with any or all of his missiles per 8.4B.

(5) The player with the higher modified thrust (if any) may attack with
any or all of his buggies per 8.4C.

Note: A robonaul can’t altack if any of its supporls are
decommissioned.

« LEO securityzone. No combatis allowedin LEO.

» Crews in rescue pods (6.7B) can'tattackand have a rad-hardness
of 0.

 Certain cards, as notedon the card, have special combatrules. A
rocket carrying the Project Orion reactor or the n-6Li microfission
thrusteris immune from missiles (it can launch fission bombs
towards anythingthatapproaches, and has a shield designed to
survive nuclearblasts.) Mass driveror MPD T-Wave thrusters may
attackas robonautrayguns rolling 2d6 instead of 1d6.

A. RAYGUN ATTACK. Choose a single card in the defending stack,
or factorycube, androll 1d6. If the resultis greaterthan its rad-
bardness | itisdecommissioned .

B. MISSILE ATTACK. Roll 2d6 and apply the sum against each card
in the stack, or against each factory cube (see below). A sum
greaterthan its rad-bardness (2.6C), willdecommission cards or

SISecIfe[aVllelEI WAy missile card used to attack is
decommissioned!

- Kamikazes. A missile needs no lander fuel to attack a site

hex, assuming it is entirely consumed in the attack. Missile
crews are allowed to make suicide attacks; see Year 25 on
page 11.

C. BUGGY ATTACK (Piracy). Roll 2d6. The buggy attack
succeeds if the sum is greater than 8 if an opposing crew is
present on the space, or 6 if an opposing robonaut is
present or if the target is a factory, or 4 if there are no
opposing crew or robonauts present. If the attack succeeds,
choose a white card from the target stack to steal to your
stack, or a black card or crew to decommission. If the target
is a factory, remove one cube (see 8.4D).

Factories with more than one cube are considered crewed,
see 6.7B.
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Note: A buggy may not altack unless the modified Horust of ils rocket
stack is grealer than the modified Horust of ifs opponent.

D. FACTORY COMBAT. Each (non-freighter) cube on a factory
fights as a robonaut raygun with a rad-hardness of 8.

- Factory Destruction. If all factory cubes at a site are lost,
the factory is destroyed, the associated factory product
card is immediately re-inverted to its white side and placed
into its owner's hand, and the appropriate Resource
Exploitation Track is increased by one step.

Example : Project Orion lands on a 2-cube factory at an Msite. The
defending cubes fire first, targeling Orion’s missiles. Buf one missile
survives, rvolling a 9 which removes both cubes (but not the claim).
The Mfactory product reverts lo its while side, and the Mresource
Exploitation Track is lowered one step.

Factory Capture. If a factory’s last cube is removed by a buggy
attack, re-invert its factory product card per the preceding bullet, but
do not adjust the exploitation track. Instead, remove and replace its
claim token and last cube with a disk and cube of your color
(demonstrating that you have captured the factory). You may later
perform an industrialization to establish a new factory product.

— 8.5 SUNSPOT CYCLE & EVENT TABLE [€xpanded
Game Map]

A. SUNSPOT CYCLE. This diagram (on the expanded map) is
divided into three colored sectors . Immediately following

each 1d6 event voll, advance the sunspot disk (3.2H) one step
clockwise.

B. EVENT TABLE. If your rocket enters one or more triangle
burns (2.2A), roll once on the following table after spacecraft
move but before operations. Freighters do not trigger event
rolls.

1 or 2. No Event.

3. Glitch. You must decommission one of your cards thatis in
a stack without a crew card, if any.

4. Pad Explosion/Space Debris. Every LEO stack
decommissions its heaviest card. If a stack has ties, the
victim chooses one.

5 or 6. Special Event. The event depends on what color
sector the sunspot disk is in; see the Sunspot Cycle.

- Blue : Election Year. An election auction is held per 5.2,
except that the winner always pays WT to the bowl (never
to the auctioneer) and is allowed to move the political disk
(3.2A) to an adjacent spot (8.6). The phasing player decides
how ties are settled.

- Yellow : Budget Cuts. Each player (starting with the
phasing player, then clockwise) discards a white hand card
(if he has any) to the bottom of its corresponding deck.

- Red: Solar Flare/Coronal Mass Ejection. Roll 1d6 for
radiation level | which affects all stacks outside a planetary
radiation belt (8.3C) or site hex. The radiation level is locally
modified by adding the beliocentric zone modifier (2.2D), and

11
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the result is compared to the rad-bardness (2.6C) of all cards
in each stack. Any cards that have a rad-hardness less than
the roll are decommissioned .

C. SYNODIC COMETS A site hex with a border color (2.2C)
cannot be entered unless the Sunspot Cycle is in the same
color. (This simulates synodic planetary alignment and
launch windows.)

8.6 SPACE GOVERNMENT
The Space Government * (expanded map) is divided into
the 14 spots listed below. With the exception of anavrchy

and war , all these spots reward VP to the player indicated,
if the political disk (3.2A) is there at the end of the game .

Centrist. This is the start location, and has no special rules.

Anarchy (3 spots). All players are allowed to commit

Sfelonious actions (2.3B) TR SR TR ERLIN PRV T
political disk in anarchy into an adjacent war spot as a
free action at the beginning of his move.

War (3 spots). All players are allowed felonious actions and
combat

Militarism. No players may perform the free market operation
(5.3)

Egalitarianism. During an income operation (5.1), take 1T WT
from a player who has more WT than you, instead of from
the pool..

Antinuke. No reactor patents are allowed in the hands of
any players. Discard them to the bottom of the reactor
deck.

Nationalism. Only NASA (white) may perform the income
operation (5.1).

Paleoconservatism. Only NASA (white) is allowed to initiate
a research auction (5.2).

Capitalism. During an income operation (5.1), a player
receives as many WT as the number of factories he owns.

Noke: An election per 7.3B is automaktically beld at the end of the
game.

— 8.7 EXPANSION SCENARIOS

A. SPACE RACE (2 to 5 players). The winner is the first to
land a crew on Titan, and return them to LEO (in a rescue
pod or rocket).

B. ALIEN INVASION (3 players). The red player is an alien
race based on Titan. The two human players must find a
way to cooperate against the vastly superior aliens.

- Titans. The Titan player has no crew card (thus is
vulnerable to glitches).

- Research. Research auctions are conducted like election
auctions (8.5B) withthe winning bid always going into the pool. The
Titans mustuse the black side of its cards researched.
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- Titan Water tank orbital depot. Titan boost operationsand WT start
intheL70 (Low Titan Orbit) burninstead of LEO.

- War. All players can attack and performfelonious actions (2.3B).

- Factories. No factories allowedon Dworlds or any of Saturn’s
moons.

- End of Game. The game ends if the Titan rocketenters LEQO, or if
the Earth rocketenters a site hex on Titan.

- Victory Conditions. Each playergets 1 VP for each S factory
(military base) and 5 VP for an outpost with at least one operational
robonautin the Rabbithole L3 pointin the Mercury zone.

C. HERMES FALL SOLITAIRE GAME. The Earthis threatened by
the binary asteroid Hermes [expanded map], which has been
calculatedto impactin 19 turns. You must decommission a refinery
(or mass driverthruster) plus its supports on both of them, before
the sunspot disk enters the yellow sector for the thirdtime. (The
refineries representmass drivers that gradually deflect the path of
the twin asteroids away from Earth.).

Revised Sequence of Play. Set-up per 3.2 as any faction.

1.Move your rocket or rockets. You may have up to two.

2.Pick one operation. For research, pay 2 WT to buy a card
off the top (comes with supports per5.2),or 1 WT to buy one
unseen off the bottom (does not come with supports). Ignore bid
limits (5.2A).

3. Make anevent roll andthenadvance the sunspot disk one step.

- Election Event. Instead of efections | this eventremoves the top
cardof one of the six stacks from the game. Roll 1d6 to see which
one.

- New Privileges. The Shimizu privilege is to pay an extra WT during
a research operationto advance a hand cardto its black side
(which can be boostedat LEO in this variant.). The UN privilegeis
to startwith10 WT. He also has his ¢yelers (8.3C). The PRC starts
with extra cards per 3.3. The other two priveleges are unchanged
(as per2.3B).

9.3 GAME SCALE

- Everyturn is one Earth year.

- Every Crew card is an eight-man crew with life-support.
See crew glossary entry.

-Eachmass point is a quadecaton (40-tonnes, or 40,000 kg).
-Fuel consumption is inversely proportional to a rocket's
specific impulse in seconds as follows: 6 = 4.6 km/sec
(460 sec Isp), 4 = 10 km/sec (1000 sec Isp), 2 = 20 km/sec

(2000 sec Isp), 1 = 40 km/sec (4000 Isp), ¥ = 80 km/sec
(8000 sec Isp), ¥ = 160 km/sec (16,000 Isp).

- Athrust of one is 0.75 kN (750 Newtons, or 169 Ibs., the
weight of the game designer on Earth!). Each additional
point doubles this.

- An acceleration of one is 0.38 milligees or 0.38 cm/sec?,
and each step more doubles this.

- A'size one world has a surface gravity of 0.75 milligees,
and each additional step doubles this. Size 1 worlds have
the following diameters based upon density: comet nucleus

52 km (only Centaur comets approach this size), S-type
asteroid 22 km, M-type asteroid 14 km.

- Beamed power emits a 60 MW laser beam. Generators
produce 60 MW, of electricity. Reactors produce from 650-
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2000 MWy, of thermal energy, either in neutrons, pions, or
plasma jets. Each therm generates 120 MW+, of heat.
(Subscript e = electricity, th = thermal).

- Each burn requires a delta~v (velocity change) of 2.5
km/sec. Each brachistochrone is 5.0 km/sec.

— A solar flare die roll of 1 is an M1 flare with an X-ray

power density of 10 Watts/m?. Each point more is 4_
times this. Thus, a die roll of 6 is a X95 (Carrington-class)
flare with a power density of 10 Watts/m?.

— Equipment with a rad-hardness of 1 can withstand
a total ionizing dose of 4 X 10-7 krad (Si) without failing.
Each point more is 4 times this. For example, equipment
with a rad-hardness of 5 can survive a Mrad of dosage.
These numbers are actual industry ratings.

- Solar insolation is 1.38 kW/m? at 1 AU (1 AU = Earth-Sol

average distance). Maximum sailing thrust is 12.2 N/km?

from photon pressure at 1 AU, or 0.002 N/km? (2 nPa) from
solar wind dynamic pressure. These values are in the Earth
zone. Each zone closer to Sol doubles them.

- Each water tank (WT) is a 40-tonne bag with a diameter

of 4.25 meters. Some rockets use hydrogen as propellant;

40-tonnes of LH, or slush hydrogen is held in a cryo-tank
cylinder 7.5 meters in diameter and 16 meters long,
including active refrigeration for zero boil-off.

Phil Eklund, July 2010
phileklund@aol.com
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