WORHHOLES

REFEREWCE S
s JM. D Susskivh : [306.0523
» GAO , JAPPERLS . wALL :  [[0R. 0568
» HAYPENY | PRrecrict . 0708,.4026

o MAM(eva | STANFORD VARG — 1700 05233




WORMHOLE S.

® 5]

SINPLEST e S g

XN G

o NOT TRAVERSABLE - AANEC. v_fa}»(ft, = O.

+
Ewsteip & Rus.

« SIMILAR Fog AdS- scu P

X Ay  Mow- ExrREmd L>,<J

BLACK NoLE:

=G

EucLidean.

Cor: W b Tie REFLECTow  Sthrerg,

—

Y AVALYTIC  ConT (puvATIOM LS  REAL.

FE) = 7%)

F W WAvE A DUAL DESCR(PTLoOp.

HH

BE,

J’\a Bby Ze™ iyt

\ \/ PATH é

IB/L i -'Zt } ?‘ (’> (TFD>



of

N e~ [TEDD>  STATE
ENTAVELED) STATE
IN 2 CoPIES opoF
THe CFT,
o L HIE IS  STRAwGE
—“—!g‘: FVT?M@“’ SR 16UT EXTERIOL.
:[ J/ .M,EI... R
IML'
No StewAl To R FRom RIGHT.
OUTSibE
] \IVHA'T HAPPE,US IM THE )NTERIO,Q
STAYS [V THe [V TERLR,




]__"1

L3 . COOPLING  THE  JerT R RIGHT
@ S(DES We  F(ub NEwW  PHEWOHENON.,
—> WOoRMHOLE  CAw BE come TRAVERSABL £
CAO-TAFFERls - WALL
< _ /Jf /\B}.{LK
N /’{ SRS \
\ Ve 'q %) i 5
N /" J a
LT 4 TR s el —
2B I l [ by TH
P \\ { INSERT THIS OPERATOR_
i ( ““\.J
«Now  THey ARE  CooupLE) TpForpATror  CANV
60 BETWEEWN THE L S(hES.
t TRIVAAL WAY A SIBUALC  THAV &7
P . l"i i-
) - A 1 re
. e
P
,;,f- 5 o
e
T WE Wi OovE ans A—FHoRE [MTERESIING
ProcTESS:
=y X
\\ e
bl
8 o
S

»
’\‘




B

. CRUCIAL  OBSERVATIoL.

| DE——)
o) _
N\ é‘@@;ﬁo‘f — CAv  CREATE NEGATIVE EVEREY
T ey
} ™ TOr Oy
) ] ]
. x CT e g<T ¢ del
9 6
L R

= FX S ESEmP |

— @ ADIoSTING  THE S6u oF 9§ o NVEBATIVE

ENVERGY

~ TAKES AbVAwTAGE ©OF _Wacoun  CokRELATIg
%M“« THE—ASVATCE

| \.\/ ///ﬁ;cl{/ [

o /\(\F*’ NEGATIVE EwvepeYy  SHock
¢ X . ; ”)( QD M/A Vi
/ L (SAME  THAT  DousraS )

A

DESCPBED.

EH—THE wﬁgH_H@J_E '\‘

S{E AL GOES

- NEW Twist  To  RoMEn ,@uhjouf‘fﬂ

A
— FAMILIES MAKE PEACE % CoORD(pATE A PROCEDURE L ysal



AdS,  GRAVITY

N i
r-\\ N - /i e o
| j h \\\/ //f,i’ ’ / }Z%L ég i g‘{ﬁff;?{,@

= N 1 B .
I N e
//}’ N ] g NTRACTIVE  PoTEWT AL,
x| AN /
s
4 . Tu_AdS, THE ¢ PARTICLE  Does o
/ A Avy THIVE  SPECIA]
/ CfU OTHER DIME VST OUS = CcouthFEEt——FthA \

SAME CORRELATORS IV S'YK{

LETS US Exprope THE REALITY ok

THE IWTER(OR,

MoreE PRECISeLy = THE REALITY OF TUHE

Conv Tipvagus SPACE TIME

s MY CAv WE  AMpROACK tHE SN EOLARLITY Y i

~¥ Vo ~ LiKe THe For opF 6ocl AT

THE  Ewvd oF A i RALWBOW .

To FEWHAvCE THE  EFFECT.

’ L
a S 4y | K FleLbds ?St QS
T Rl va v = =



(]

o THIS W4AS A QUANTOM  INTERACT(ow.

TREBUIRES TRANUSPORT (w6 Q-B1TS

CY

v TELEPORTAT.oY :

— ONLY CLASSI CAL SI6VAL S

. HE’ASURE ?SL ~» & = E/gguvALUES.

.J:f VS,

g(. Z OL( UK‘[’{ }/6L
e
=

. SAME  EFFECT  ~+ TELE PORTATION,

REKWDER ABOUT  TELEPORTAT|OM

SEud A QURIT &b 0O VARABLES .y Sewd DA OF RUDIMS

2RI(TS

. Lo 'i £ ' U UPH!‘"‘P‘I
N Aot - h

L~

/ 1
'Tm LJD

i ) £ .6

Vsl
CHALLIE /ﬂf/’l / h

j L/ UNITARY W

T==c Ry THIC DIRECTIO}

Hessage [ES -~ EvtkpeeEd &b —

LBt ]t;msr
soet V'S

How Does THE QoI €9E57



BOLik G(VES US A RBeTTER

PlctuRE  For  WHY  THE STATE

L) BJ

=
e gAY

1y

TE

Il

Pop TEED

Pt

S

X/AGUE REMARK

_QRIT  PRoH it ~ BULK "“Topocogical” THEoRY

— 4 BOOWMARIES ~d  QUANTUM HMECHAWICS |

]

— TbLEPoRTATION  0OoF 4 AURIT

“COSOMES” li EUTAPGLED  TATR

[ 2 clAsSicAL BirS ©OF [wFo




Q]

i f

: 2 LU

i J DECob{ug O PERATOR.
1/

-~ 7
M — X /? .

e

[
R AN
[ &

E

E“COB(UG ~ PART OF S TANDARD EVOLUTIOWV,

COnbiTion THAT e  Dogs woT  DESTRoy H.

~b  BULK  COMAMUTATIVITY,

Bur  [m U] £0

. ONCE WE MEASURE m  —> CANNOT  RECOUER M

=

/

=
M/ /\ 7
A
/ N

1 \

el

.OuT ofF REACH FERoM L S(DE,

WAITINE To BE EXTRACGED — Cootd ok Coud MOT

BE EXTRAG
, RECOUERABLE  FRon THE R SIbE !

—ouly  (F we ANy The RIGHT  TRAS Fop ATl op |




HAYDEW 8  PRESKILL  “PARADOX”

[

><7
ngj"k‘ ﬁ‘\\;\m S ~ Looks AT HAw s
A <Y [o8

RAD & becopeS tTHE

,/y \‘ MEssaer .
N

L JouPs [k

Mogs Hie  SeEE A

0™ Coby  oF

THE MESSAGE. ?
SoLoriony A

T RAWSPLANCKIAy  ShAbow

(FAIRY )

— RoR TAkeS Loveg TIME To NE CodE

—p SIGUAL — SHoulDd HAve VERY Hlghk EvERLEY

How howg ¢

- IF BoB ORSERVED ~ THE BH  FoE A—fors—FrE—
¥ HAS A Quavtuy  HP  COAPUTER  — CREATED Ax
ENTAveéceD STATE FRo BH R HP CortfeTeRr.
THen — BOB  oury Needs To observe A

6 NuMBER OF &B(TS SciGHTYY  LARGeR  THAW

THE MESSAgE

CoR # oF B(TS SCIGHILY LARGER THAWX

TwW(CE THE ﬂEQQ/('6£_>

=D INFO_ CoMES 0T * IMAEMATELY"  _ BiAk Hotes A5

P e o ]
7R oS



ccim

R -
H“
! r‘f\ 14 Ir-—_l\._,
3

BoB HAS Access 10 R+ B
i
& NoT T o ReF + B
! H:‘-"‘?’LEI—'
SIZE qp R+ § > Sl2e oF H +B'
5 o~
—IF T Is A ceneric STATe  (PA6Es) — T Extawvecel
MoT
ReALLY
MAx guthvareh W I(TH R+ 8B
Setotipy 4
. Ror—Smoory — WATT SCRAABCIUC TTHE
.; BEFoRE LoOok(ws AT FABATIOX,
_}
~s AGAW  BRARELY ~8 TRAMSPLAV AN SkApow.
o ALlECAl RORPAER CPoCocarg BeYOWA REACK oF
BXCHAN G L BEVVons THE PEACH oF THE [ 4,
BULk LAw  op  pocicerar ”




TN ALTERNATIVE  ANALYSIS
N
AN 1 Upl» CpEATES
S il > THETEDD
¥ P
I i
»*—/7/\ (13 HAR[}__/ Bot
L// HP  coupureprs Ape
HU//‘“
Geo)
2_151457'/.
a Now WE  SEE Ho w T
MAPPENS,
- MESSABE® (S ouLY  OnCE EvERY WHERE.
Rbth — foelCe 5 —HAPPY ,
No ILLEeAL BoRber  CRoSS(WC.
—ALL wW(THW  Tde Rulic GRAVI(TY LAWS.
° (,_ESSQN 12
CAuneT 1GNORE THe SPACETIME CPEATED RY
QUANTUH  CoMPuTERS.
. THE  HMEsSAce  wAS BXTpACTEp  ERow  THE ' WsbE"

o LTKE HMAXWELL

DEHMOV = TuCrube EvTRUPY —OF DEMoN~——

PR Gl

o IF  Bogp ExTRACYES

THE MESSAGe & JUMFS — DPED

NooT

P |

SeEE A

2Y Copy,




@Ej

(3

EnpT RAC .
\M‘ 7 HWVE

X //\ Sl 2

4

g

o BoB  TyMPS gy THE o THER SIDE —> SEeES MESSAGE

«IF BoB EXTRACTS  MAChive X Evorves BAckugy

-

v TIME ~  GgTS MESSCAE E-

— Tomps InSDE > No MESSLce




L]

1S  Socy

A Noy - LoCAL'  INTERACT (0N

MATTU R LL - <7

Gl

—Iv CFT — YES : We ARE FREE

To C#&

oPLE. 2  DirbEpenr CFT

_IE we  MAve 2 NEAR  ExTREMAL
“PTALE  ROLLES !
,;‘,‘F,\ :
L////) <& - = >@ EVTAVELED Vv TFD
= TETERAGa
rx IE DISTALE (S SHALL CoHPARE) To ;’3.
=2 ChAv  RE INSTAY TAMEQOUS o,
o LEAVE O THE (MTERACTIOw.
L s N - ETERNVALLY TRAVERSABRLE
T = #r |
! _/\ , WORMH/OLE
i HC 1 « BOTH | M sy X AdS.
, AdZ R
A JLJL‘ELIR

c




e WAt Yoo ARE SAywg 1S _FoR  UNREALIST(C

2d GRAV(TY

]l

we Llye (b 4d , wow Sogy , wy THE SUHoMRD

Mobg) .

TRAVERSABLE

o W Hav E ‘/\UORHHOLE SOCUT(omS.

v THE S.H.

[MACvetiCudLy ‘
CHdRech  BH.- =
g ////“//’ = e emw e &
‘T /
\ A

o\ e Frec)
(./ LIVFS

LEVEL on S?.

Do FeERMOGUS 9 - LowesT L Aw bAY

~p Loy € WORNHOLE

S CALE Q = PFA'K

d < EITCI RO WEAre— o otve ) 7+ HY}ERCAM£6E

———

){/(/}(xﬁa(z%

——




