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el tanks?
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fuel mass

spacecraft mass

]
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" n space there is
weightlessness
eyerywhere

Star Trek TNG:TM (The Next Generatior, Technical Manual), S.158:

The gravity field is created by ... energy i ~m thes'actro-planmaisyst »/ER2) v ‘civis/ 2d nto a high chamber made of anicium-titanide
454 ... . In the middle of the cylinder, a sxper o du¢ ing stati v 1 < de »f t oruii I arke.iide \loats in pressurized chrylon gas. The stator,
which is set to a rotation rate of over 125,54u rpmi, gerzrates'a gravion el ror orny a‘iew picoseconds.
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Distance light travels’
in 10 hours

—i—f—
=
View from the most distant planet Sedna =

on our solar system 10 m = 10 billion km
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8 motion of
Local Interstellar Cloud

Distance li

5 stars 107 m = 100 000 billion km = 10 ly

- .

Yau-are here!
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Warp Drive

Warp drive nacelle

RICK STERNEACH

S14dni rAcN
THE NEXT GENERATION

DIE ORIGINAL-KONSTRUKTIDNSZEICHNUNGEN DER
1.5.5. ENTERPRISE NCC-1701-D
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TONITRIRTRALM

THAKDORSTRANL-EMITTER
FHASTHRN]

HAUPTMASCHINENRALN

WARPRIEN

EVAKUIERUNGSROUTE ~

PLASMAFLUSS-KONTROLLE,
A ~ FRACHTRAUMTUREN

FUR ZUKUNFTIGE HUTZUNG —

MITTLERE TRANSPORTGASSE

DECK 40: ANTIMATERIE-LAGERUNG NTTne0d)

ANTIMATERIE-VERSORGUNGSLUKEN

c = - st TRAKTORSTRAHL-EMITTER ~ WARPKERN-ALSSTOSSLUNE
T ANTIMATERIE-AUSSTOSSLUKE

ANTIMATERIE-LADELUKE

~ UNTERE PHASERBANK
DECK 42: ANTIMATERIE-GENERATOR UND -LADESTATION

DECK 41: ANTIMATERIE-LAGERUNG
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MASCHINENKONTROLLE

EVARUIRINGEROUTT
PHOTONENTORFEDOMAGATIN
HALPTMASCHINENRAUM
BURDS DER MASCHINENKONTROLLE

COMPUTER-KUHLFLUSSIGREITEN

DOCEKONTROLLDUSEN

PHASERWARTUNG

UNTERE REAKTIONSFLUSSIGEES-
ENSPRITZUNG

" NORREDOR
DILITHILM-REAXTIONSKAMMER RETTUNGSBOOT [ TYR.]

/ T FTEINSTIEG
B0 DES CHEFNGENIEURS URBOLIFTENSTIEG

DECK 36: HAUPTMASCHINENRAUM SENSOREN-KONTROLLRAUME




Einstein:

/

Time in spacecraft

Time on Earth
= eigentime

= reference time

For v — ¢ the time in the spacecraft becomes zero!

l

For v = c every place in the universe can be traveled in zero time!

Less than zero is not possible

l

Nothing goes faster than the speed of light!

Crossing the Milky Way
. with acceleration of 1g'

7 e

&

Time experiehced on Earth: 100 000 years
Time experienced in space ship: 11.9 years
Speed attained: 0.99999999997 c

Speed experienced in'the space ship: 122 ¢
A . :

_Einstein:
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Warp drive for faster-than-light travel?
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Space Travel — the Fountain of Youth!

In relativistic theory the retardation between two
systems with velocities v; and vy after flight time
Tis:

1 1 1
(A7), = pe: E(Vé ~vi H{rg_rpﬂ.dt

(AT),, ~ (33010 +35.00010 % T

(a7}, @95.10-1021

D2 Mission: Flight time T = 861 000 s. So | remained younger by:

0.000254 seconds !

11
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Uif Merbold
just before and atthe end of his mission

rich Wal en’Puffy face
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K /

View into direction of ﬂi.ght: v=0c ' . t Experienced speed: 0 ¢
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View into direction of flight: v=0.9 ¢ - ' ’ Experienced speed: 1.5 ¢

View into direction of flight: v=10.99 ¢ Experienced speed: 2.65 ¢




View backwards: v=0.80 ¢

Experienced speed: 1.1 ¢
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curved space-time

black hole - disk system

4

I

camera screen

observer

flat space-time

thin standard disk

generalized Doppler T ——

factor distribution 1.2

Doppler effect

back beaming
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Doppler ,to blue shift = yellow
+

brighter due to relativistic beaming

Doppler red shift
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black hole - disk system
thin standard disk

subring

main ring
n=0
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Wormhol
o ole Black hole

sucks matter

White hole

spits out matter

Worm hole serving as a short cut in space

Wormhole

Regular path

Alpha Centauri
Short cut path




Negative energy prevents
the throat from collapse.

However, a coat of
negative energy is
needed with a thickness
of less than a billionst of
an atomic diameter and a
value equaling that of the
energy production of 10
billion stars in a year.
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ENERGY

TIME

NEGATIVE
ENERGY

ENERGY

TIME

ENERGY
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PULSES OF NEGATIVE ENERGY are
permitted by quantum theory but only
under three conditions.

First, the longer the pulse lasts, the
weaker it must be (a, b).

Second, a pulse of positive energy must
follow. The magnitude of the positive
pulse must exceed that of the initial
negative one (a,b).

Third, the longer the time interval
between the two pulses, the larger the
positive one must be—an effect known
as quantum interest (c).

21
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Warp Drive — Warp Sphere

Umgebling der Blase

Properties of a warp bubble

Negative energy is required on either side of the
bubble.

The spaceship rests relative to its immediate
surroundings and is always in free fall. So the
astronauts do not experience any acceleration.

Since there is no causal relationship between the
inside and the outside of the bubble, the spaceship

{ cannot control the bubble ®.
-

Ininerts der Blase
A few solar masses of negative mass are necessary
for a bubble with a diameter of 200 m. ®

The bubble itself may have thickness of only 1035 cm
= 10?7 of an atom diameter. ®

At the edges the curvature of the room

The space behind the (= tidal forces) would tear the Enterprise apart.

Enterprise is stretchedl

The space in front of the
Enterprise is compressed.
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Beam me
Scott)
1)
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Is beaming, i.e. the transfer of a
body to another remote location,
possible?

No-Clone
Theorem of Physics

A human body consists of approx. 1027
atoms, which can be in 10'*" different quantum states
Beam me . o . .
Scot (bits). To transmit this amount of information at a rate of
1 Giga-Giga-Giga-Giga-Giga-Giga-Giga-Giga-Giga bps
Scotty still needs

nA42 3 42
lOlU -81 y 10]0 seconds

which is much longer that the age of our universe!

~Subtle is the Lord, but malicious He is not.”

Albert Einstein
ke
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