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Stage 1: Nature Attractions and Others ~ No.7 ™. 85«

This stage includes all natural phenomenon or industrial products in direct
correlation to space, which are normally low-priced to observe or to experience.

Example: Natural Phenomenon

Such as starry sky, shooting
star, northern lights, eclipse of
the sun, lunar eclipse, etc.
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Example: Industrial Products

Such as space food, space
proofed pen, space proofed wrist
watch, etc.
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Stages of Space Tourism
Stage 2: Terrestrial Tour

No. 9

Example: Theme Parks

Theme parks, such as Space
Park Bremen, are primarily
attracting young people and g
families. Price: $22.
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Stages of Space Tourism

Stage 2: Terrestrial Tour

Example: Rocket Launch Tour

Organized tours to watch rocket
launches are mainly realized
around the Space Shuttle.
Tourists can enjoy a three-day
stay at Kennedy Space Center,
Florida, USA, including access
to the NASA shuttle launch
viewing area during a Space
Shuttle launch, IMAX movie and
post-launch  celebration  for
$1200.

Program Itinerary
Details subject to change.

Day One - Following your arrival at the Cocoa Beach
Hotel, you depart for a VIP tour, including restricted
areas of the Kennedy Space Center (KSC) launch

facility. Evening reception.

Day Two - Depart for KSC for a tour of the Saturn V
complex, LC-39 Launch Gantry and ISS center. Lunch
and an IMAX movie. Open evening.

Day Three - Launch day (schedule varies depending on
launch time). Launch viewing with an astronaut host and
post-launch celebration.

Day Four - Hotel check-out and departure.
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Stages of Space Tourism AXE
Stage 2: Terrestrial Tour No.13 ‘. @0
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Stages of Space Tourism
Stage 2: Terrestrial Tour

Example: Space Camps

Space camps are mainly located
at Huntsville, Alabama, and Yuri
Gagarin Cosmonaut Training
Center at Russian Star City
nearby Moscow. Duration is
from two to four days and it is
offered one or more of the
following attractions: training in a
centrifuge for $1700, training in
a neutral buoyancy hydrolab for
$7000 or training in a Soyuz
simulator for $8500.
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Stages of Space Tourism AIXE
Stage 3: Parabolic Flight No.17 "o @l

Each maneuver starts from level flights, pitches up to approximately 45 degrees
nose-high resulting in a 20 seconds 2 g pull-up. After that, aircraft engines are
powered back and the airplane is launched into the same parabolic trajectory a
ball would flow, providing everyone inside the aircraft with approximately 20
seconds of weightlessness. At the bottom of the parabola, the aircraft pilot pulls
out the dive, resulting in a 2 g load for 20 seconds and levels off for the next
arc. About 20 maneuvers are performed during one flight.
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Example:

Zero-g passenger in Russian IL-
76 (Space Adventures)
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Stages of Space Tourism

Stage 3: Parabolic Flight
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Parabolic flight manoeuvres.
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Parabolic flight manoeuvres.
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Stages of Space Tourism

Stage 3: Parabolic Flight

(movie)
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Stage 4: High-altitude Flight No.23  “ned

Passengers in a high-altitude aircraft at up to 25 km altitude can see the
curvature of the Earth below and the dark sky of space above. Space
Adventures, Inc. offers MiG-25 flights for about $13 000. Alternatively, MiG-21,
MiG-23, MiG-29 and Su-30 can be used, too.

Example:

High-altitude passenger in Russian Mig-
25 (Space Adventures)
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Stage 5: Suborbital Flight No.27 ‘e

Much higher altitude suborbital flights would open up new regimes for space
experiences. Suborbital space flight for tourism can be defined by the following
term: “Customers go on a quick ballistic flight in a spacecraft into space, get a
few minutes of weightlessness and then return to Earth, without reaching orbit.”

Example:

Suborbital  Flight by using
Ascender (Bristol Spaceplanes)
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Stage 6: Orbital Flight No.31 s

Orbital flights would allow passengers to watch different continents and many
sunsets and sunrises. There would be plenty of time for experiences in
weightlessness.

Example:

Orbital Flight by using Kankoh Maru
(Kawasaki)
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Stages of Space Tourism n.
Stage 7: Orbital Flight plus Hotel Stay _to.33 -2

The first hotel would have zero gravity, but future designs call for a hotel that
might rotate once per minute to create a gravitational pull one-third as strong as
Earth's one.

Example:

Orbital Flight to Rotating
Space Hotel (Space Island
Group)
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Stage 8: Moon Flight NO.35 ‘e

When compared to a simple suborbital or orbital flight, the complexity of the
scenario increases significantly for a Moon trip. Total delta velocity AV required
for the entire mission is of the order of 20 km/s. In the context of space tourism,
Moon trips are unlikely in short term but might happen in long term.

Example:

Holiday on the Moon
(ESA)
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Stage 9: Mars Flight No.37 ‘“w @0

USA, Russia and China have plans to send astronauts to Mars. The main
problem, the reduction of travel time, has not yet been resolved. Tourists would
want to land on Mars; just staying in the Mars orbit does not seem to be
attractive enough for such a long journey. It is highly unlikely that space tourists
in coming decades would fly to Mars, but not impossible.

Example:

Holiday on the Mars

(Phil Smith)
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Stages of Space Tourism
Stage 10: Titan Flight and Beyond No.39 ™

Space tourism flights to other planets beside Mars are not imaginable with even
improved assumed rocket propulsion technology such as fusion or fission
engines due to still very long travel times.

Example:

Saturn as seen from
Titan (Novaspace)
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Stages of Space Tourism
Summary
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Stage x: Orbital Flight plus 1SS Stay No.43 @0

This tour has been joined by Dennis Tito in 2001 and Mark Shuttleworth in 2002
for $20 million each. In future, one or two tourists per year are assumed to
continue this activity.

Example:

Visiting  the International &
Space Station (NASA)
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Scene 111

Closing fly in from overhead
into horizon with sunrise
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Scene 111

Closing fly in from overhead
into horizon with sunrise




Mass versus Individual Space Tourism, ¥

Summary

i’_\_,‘_u.mn.,‘%r

"y 1858

No. 47 ™
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| Individual Space Tourism

| Mass Space Tourism

* A few tourists per year.

* Prices would stay high due to low
launch frequency.

» Mostly Expendable Launch Vehicles

» Good advertising for space tourism

» Thousands of tourists per year.

* Potential for low prices due to high
launch frequency.

» Mostly Reusable Launch Vehicles

* High program investment costs.
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Order of Tour Events
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» Watch the Earth

» Watch Space

» Play with food

» Float around

» Receive astronaut wings
» Make videos and pictures
» Wedding

» Ceremony
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High levels of technology, investments and health required for manned
missions cause people to associate space with success, elitism and exclusivity.
The stronger the associations concerning a product, the easier it is to sell,
because space has a natural capability to sell itself.

Omega’s “only watch Givenchy’s launcher Lego’s “Life on Mars”
worn on the Moon”
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Early flights showed that astronauts did not eat enough due to lack of appetite.
The presentation of more appetizing and varied food has been realized in the
last decade. However, for Space Shuttle missions food has still been served in
a condensed gelatinous form.

Example: Typical Space Shuttle Menu (Lane, Schoeller)

Breakfast Lunch Dinner
Dried pears Tuna Shrimp cocktail
Beef patty Tortilla Beefsteak
Seasoned Banana Potatoes au
Iscrambled eggs pudding gratin
Oatmeal with Shortbread Asparagus
brown sugar cookies
Orange juice Almonds Strawberries
Grape drink Lemonade
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