REBERT EigER

T

7 ol

~ TR A SR R R~

HAIH A B FRHWNES UOAHT)
REMARFFHESFHRI= Y- RFERE
REMREKRE - IR E Eha5Hm

|-

9@ 2010868228



S B®DER

o ALY, T—T T—LK—I
s TNODERBEELTOHESEER

o MEHLEIZINNBAYF



A

R FE 3 [ I

anji

i (A. Einstein, 1905)

1905F(ZTF A a3AURERLI-. THINWTULSYIERDE

[NFEIZETHER

— HEICHEMEERENIE BECORRERANEEREST
- BFREREEREZENDOHHNRIC—RIAEL =D —ARAB X

o 1916 K,
EAREGAHREIF2D

— KOEERFNHRDREIZLLT —E (EEETEDRE)
- BEWVIIFRETIFOTWSANIZEST, YMEERIERC,



T

TA 234 D—ARFEXT EEEEE (A. Einstein, 1916)

AL 1AL B ER B EOD AR EAEET SR
1 871G
R, -~Rg, =—=T
C

MU_Z v

ZEROPNAEE = FEOYE (IRILF—)DHH

From Wikipedia Commons

— R EERIIBRELENDER, REAPHATNS=>FNERELD




1IEFEH>TH

ZL\TH

ELV\TH




EREOHR

U=4 km/B§ V=200 km/R%

RIS = Vo U = 204 km/y D

B EAkM TEHAN D BE200km TR NS TLAHB#EE R -5,
204km/FECRIMNDTLAELIIZR Z 5,

CNIFEARSIFELLELY



AAIFITHEHTLVS

U=4 km/RF V=200 km/B¥
—->
fExEE = | VU = 203.9999999999986 km/B¥
C2

B R4km THLADD  BFFR200km TR NS> TLAFERHRER-5.
$9203.9999999999986km/FF CRIMH> TS LIIZR A 5,
ZZT.C=30Akm/f = 10{Ekm/FF



EDIZE

. 305 km/F) 30 km/F
i i

BIZEGHEISEIZED EERT-5.308+30A=605km/FP TIEIDNTHZD?
= > &L

V+U
IELULMEXHEE L. VU TitET S,
1+ F
C+C 2C
=DIE . VEUBC30Tkn/BET SL ABEIE T CC T T ¢
+ -
C2

DFY ., LD EREIIAREIZEECTEILNTLNTER®IEYCIZHES,
(DREREARLED[RIE)



AR R R (D IR
ETEHLTNDLDIEHATRZAS

EEENT A ANEATIRADIOTHLT., BILVTWLWARANIZESTIEZREIL
FFEEP 2 KYEATHZ D,



=7

J— T =R DEIEMI AR ECEMEBET AL (CORETOES)
HEEREQRELY ., LSBT ESLLOEEEMZ SN
— GETRE LK. THERIEXZIWSEDTHASIELT, BIREEZSEDRHRIZIL DD, [HE
ZOEBDMNIEVNSITEIE DI, (ELVDKY THEEEILEEDOMNIFTEZDH=HIZX. LY
RIRRGT R | ZIFT W ELHD)
— TRHEEFRZEDRE |INELLIGWNET HERI80, EERIKIEIL., S DOFAEBEL

EZbNBHAREME L 2D,
1. ERZEHIESE TCEFDWIRIZE S TH— /0 DESIZED (T—THiE)

- ZEfPZEOEREIAEREZBZI NG, EBARZERRSEHHSIISEREBZ THELL
ELVSERZEES

2. EZFT % (T —Lk—)L. f&ah)



Ol o
| s
y, J 1.
Class. Quantum Gray, 11 (1994) L73-L77. Prnted in the UK

EETTER TO THE EDITOR

The warp drive: hyper-fast travel within general relativity

Miguel Alcubierre

Department of Physics and Astronomy, University of Wales,
College of Cardiff, PO Box 913, Cardiff CFl 3YB, UK

Received 19 January 1994, in final form 24 February 1994

Abstract. It is shown how, within the framework of general relativity and without the

. introduction of wormholes, it is possible to modify a spacetime in a way that allows a spaceship
to travel with an arbitrarily large speed. By a purely local expansion of spacetime behind the
spaceship and an opposite contraction in front of it, motion faster than the speed of light as seen
by observers outside the disturbed region is possible. The resulting distortion is reminiscent of
the ‘warp drive' of science fiction. However, just as happens with wormholes, exotic matter
will be needed in order to generate a distortion of spacetime like the one discussed here.

PACS numbers: 0420, 0490
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VOLUME 61, NUMBER 13 PHYSICAL REVIEW LETTERS 26 SEPTEMBER 1988
Wormbholes, Time Machines, and the Weak Energy Condition
Michael S. Morris, Kip S. Thorne, and Ulvi Yurtsever
Theoretical Astrophysics, California Institute of Technology, Pasadena, California 91125
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FIG. 1. A wormhole and the external universe at a specific

moment of time, embedded in a fictitious higher-dimensional
space.
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flight through a wormhole
Corvin Zahn (2008), www.spacetimetravel.org

http://www.spacetimetravel.org/wurmlochflug/wurmlochflug.html
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