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Saturday, September 19, 2020 3:40 PM

ENTAIMNEGL QL MENT 1S PERAHPS “HE MOST
AN QVE FSATURES oL QUANTUM MECHAKICS

CONSIDER E€.§. Tiwo PARTICLES . | SOME
CXTERNDL POTENTIAL

Ho= S (P PE) + 3w (X i)

THC Y DO NDIT INTERACT WITH EALH
OTHTR — THLY ONLY el THZE SAME
POTZIANTOXT .
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Saturday, September 19, 2020 3:53 PM

TS MEANS  THAT THE MOST  (EN SRAL
WAVE FUONCTIbINT IS 6F T7HE FO /7R M

KZ‘PCXI/YZ) - Z CVV\V\ UW\(X/) MM(YZ)
M I

WNUgr s  Uu(X) Danv7g WAVELSUNCTION
o A SINGIE PX2Tlcle . Tk 2 g

/ o 2
(/(OCX) (VV\W 4 o /’V\(A))(

l4 (/\/\OOX9
n(x) = < W) ’ ez
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Saturday, September 19, 2020 4:08 PM

CONSIDER NODW- 20 PoSSIRLE \WAVEPUNCTIONS
O THE 2 PARTICLE SYSTeM

/q)IC.x(/XZ) — mo(XI)U(CXZ).
W‘LC X()%Z) — \’r%_ <UO(X/3 U(CXZ) — MICXO“'{OD(ZO

ROTH ~ARE VALD WwaveplhurcriolS (£
THE PAR TIcles  ARE DISTINGUISHARLE

HDWEVER IF THEY ARE IDENTICAL ONCY
o, IS A UATLD wAVEFUNCTION
— TS (< NAVESUAN CTION | THE

PPRTICIES ARE TR M (OKUS .
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Saturday, September 19, 2020 4:18 PM

THE RS 1S A FUNDMMMATAL DNIFCORDNCE
RITly $eh THECE  WRAVCFUNCT/IOUS

TO <€ THS CoNSIDER MEASUR NI THE
RUANTITY X

FoR THxX FIRST WAUVEFUX CTION

<Xiz> = J‘)dxldxz ,\J/I%QX( Xz) ><|’l /\//I (K; YZ>
=7 [, dxy uFx) W) XP tolxt )
— [fdx, UO*(%OX,ZUOLX():(I\‘(;[XZ Mf(xz\u’(k[%zﬂ

= fdx, U ()X ()

THIS (S EXRACTLY THE ANSWER VYbEU
Wo0ULD ORTHAIN EVENY |E THE SEgCoND
PARTICCE wWAS NO°O7 THERE
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Saturday, September 19, 2020 5:04 PM

FoR THE SEND WAY S UNCTION
2 ¥ 2
Gy =4 [ooe, g xFunba) 4 [ i)

<o F7AR. AS T7HeE FIRST PARTICLE (S COANCIRNEID
TS IS NVLT THE EXPECTATION VACLE N
ANY STATE

RATHIR THAS I§ SUM OF EXPECTATION
VALUZES WEIGHTED BY FROBABILIT), OF
ReuNg N 7HAT STATE

7RSS IS AS £ THIS  PARTICLE IS N
a MIXZy S7TAT7TE

MZASURE MTAISTS OF PRODPZRTIES oF
PARTICLE 1 NOT [INDERLSA/DINT OF
PAR2T7Ilc LE 2
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WAVET U NCTIONS  LikE
i v
Vi[ UIO(X/>U/(>(2\> _" U((X,) (/(O( Zﬂ

EXAMPLE OF AN ENTANCLED STATE

I YoU ONLY MEASURE ORSER VARLES GHhCH
RELATE TO THT PFPIRST PARTIC(E — YoOU
wiLL ThNX “AaT THE  STATe s MIXE).

—_——

MIXZD S7TATE @ KD COMPLETE KENDWLEDCE OF
THE  STATE

120 PRORABILITY OF SYSTEM TO
RE INT A PATRICUIAR STATE.

< C9> CrPECTATION VALLE ol
ORS TR VARLE

0> = 2 ROy
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Saturday, September 19, 2020 8:35 PM

VON NG UMBANIN S NTROPY
ol
L I

I THE MIXD NATURE cokMeS o©ONLY FRroM
D UATNTUM  ENTLIANGCLEM ENT
— ENTANGLTMTINT TN TROPY

PURSE S7TATE R, =1 Fol ong X

R =0  FOoR Aqc oTHER
O\

S=0
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Saturday, September 19, 2020 8:38 PM

)C%‘oNi?k'c ENTROPY l

NN I )

SPIN CHTON

SUP20SE LWE MAYE A MZASUREMEINT oKLY
o TS SURSET OF SPINS

— T VveN IF THZ wftolZ SYSTEM (S N A
PURE STATeE Whthe+ Is ENTANGLED.

THEN THESE MEaSREMENTS cpane RE

ORTAANID EONVTIRSLY TN TeRrMSE 6L
THZSE SMAUW IR NUMBTR oF SP/INS

_ HYWFUER THIS  oULDd RE A MIXED
S7ATE .

INTANG LT HMENT TNTROPY IS A MEASURE
OF THig
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Saturday, September 19, 2020 9:03 PM

SIMICAARCY INT QUANTUM e d 7HZoRY 1+
DECREE S  OF FPREENOM v A  ARE NTANGCLID

WNITH THZE REST

IN~  U~ACUOUM

A )
S(n) < m%

(log PIECES N I+l DBIMENSOV —OTHER  CoRRECTIONS)

ZgAgg SPACE eszwa&v&v?j

ASSOCIATED WITH A DPARTITION 0L SPAcE
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aturday, September 19, —T/)r;i é. g 7— SPA Cé: 9\27/_\]\} (LQM a\)T

CONSIDER. NOW A SINGLZ PADTICLZE INT
SOMT  POTENTIAL €5 H 0

/
H = 2i2+{wwx

\.,

8

SUPPOSE  LWE AN HMEASURE PAR TICLES POSITIOA
MOMINTUM  efe SO (ONE AS  THZ PARTICLE
s IN THE X >0 REGIOA
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Monday, September 21, 2020 7:09 PM

HERE 1S onE WAY You AN Do THIS.
CoNSIDER THE OPT2ATOR

(9 = d y %{ydﬁ\){gl

0
IN' SOME SBTE  WITH WwAvEFuncTon  Wix)

vl = jﬁx V) Ky ()

SO £~AR AS THE X0 REGION IS CONCERNGD
THDS (S NODT EXPECTATION VALuZz IN A
PPURE  $TATE  QINCE

o0
[ax Visowlo = |
R N7 B R 0 20 PP OBARILITY
P = [obx YiMb) = TreT pamTcs
0

(1

IS INN x>0
RE&GION—
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Tuesday, September 22, 2020 6:11 PM

(N FACT IF vYou ARE RESTRICTEN To s\ucCH
MEASUREMENTS  YOU  WILL CcoOMNCLUDE THAT
THZ PARTICLE (S I A MIXTD STATZ.

THERE IS AN ASSOCAATED Vo NEUMANY
ENTROPY

C= — P (06 P ([-}D)/oﬁ(/-?))

THE  coORDINRATE X IS TARGET SPACE
VAR IARLE

V1< 1S THE SIMPLEST EAXAMDIE OF
TARELEET SPACE SENTANGLEMENT

/NS TELASD 6F  X>0 wg CouLDd RECTRICT
TO  ANY RECION OF RSA< LING
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N A aoverR(C STATE THE REGION, X >0
(S ENTANCLTD WItH 7HAE RT&IONy X <0

— RUT A0 A RA7THER Db gRN7 SOWSE

WNHeEN 1S 7THE <s7A7e N7 EAnTANGLEN _7

Ths RLCQUIRECS Y (x) =0 SueERvWHIRE
OUZSIDE THE Rscioh SFE 7R eST
(xbo IN  THAS  eASE)

THEN) P=1 0D SVTROAY UHASVISHES
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.

TF WE HPD 2 FenlmionS ING THAS POTEANTIAL

Ard OPZL2A7OR W~ RESTRIcCcTS 7O 25,
¥ >0 RE&KION~

o0 - D PN
(O = f‘iﬁ 8(3“{(\0/“\\ | dy Sly=%3) %y

0 0
ExPECTATON  \UsmuE 1S A SUM oF
SE c702s

=d O < n h.

<W/©/\V> = f;’(lff{wz WCX) >(2\ <><| +X2>W(“'V2>
(D) 0 o0 0 .

t Zfds(,fc(yz \‘IJ*CYWQY) H‘/&'yz)

SIMILARLY Fo™ N~ PARTICLES

FORMAL Isu o TANLLT SPACE TNTANGLIMINT

DIVHUOPD (N (SR D, & Mavdal & S Imvedsd
7 Mazrent & 2euna )
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OGOMTTRIC SNTANCLEMENT ,/\r‘/

Wednesday, Septemlber 23, 2020 1:16 AM
A THEORY OF GRAVITY

_J

INT USUATL AQUANTUM ~ASeDd THEZ0R2VY

b See = 2

EE od-

8"“'
T 0 VY CuVTOFF

T w&E HAVE DYNAMICKTL & RAvVITY |IT IS
TRy 7TO DEFINE SucH A QUNNTITY

CIN GRANITY STRICTLY SPERAKING
N O LloceAsC ORSERVARIES

o B METRIC 1S FLUCTUATING TRICKY
TO SPE cuFY A SPATIAT RE&GIONT

peru-talk-2020 Page 16



Wednesday, September 23, 2020 1:22 AM

Hot fUer , INT A RECIME ot RE OUANTUM

CRAyITY (AN BE COASIDTREN A 714D
T COR Yy HLE LRAVITONS THERE SHaULD
RE AN ADPROVNIMATS NO7/ON-

WHR7T IS THE PRreciSE MEANINGC OCF

SPATIAL SNTANSLEMENST ReEDUCES 70
THS O APPROXIMATE NOT7TION X AN

APPROPRIATE RE&LIMe D

I 7THERE 1S SucH X NOTION /N A DPROPZR
7 U SORNY OF 4LRAVITY LikKE S7RING THEDDLY
ENTAN CLEMENT  NTRODPY SHoUld RE
ANITE
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Wednesday, September 23, 2020 1:29 AM

WHAT 1S THE Uy CIOTOEFLE oCH AOTOMATICALL Y
ADNPPCARS 7

IS T TH & STRINa LN a7 \/(S ,3
(S /T NSWTON'S CoNSTANT &, 7
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Wednesday, September 23, 2020 1:31 AM

PRONPOSA L - IN ERAUVITATIONAL —7ReoRIES
(LOHed HAVE  DUuAL DESCRIpTIoMNS 7k
TER2MS  OF D~ RRAUES

THE PrecusE NOTIONT OF EWTANOLECMENT
INJ| SPACE IS PROVIDED RY T7AR4AET SPALL

INTANG(TMTNT  INT THE  THEORY 6
b—‘%EA’wES‘
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Wednesday, September 23, 2020 1:34 AM b O % QMQS

THEZS S ARE DPARTICLE LlkE O6RJ&SCTS INT
STRINSG THEORY

HOWSEUER THEUAR NYNAKMICS IS DILSCRIRED
BY QUANTUM MECHAAN/CS OF MATDICES

&), EEh

1 4,) = .- N

H7A MILTO NTANT 5 S
H o= AN Tr { Z(PI ZEX%@}
T+J=/
YOU MAY TrHiNnk OF
(PT) — 2

-
A X,
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Wednesday, September 23, 2020 1:43 AM

IT In° A STATE THE MATRICES CcoOMMUTE
Cof CANT  SIMULTAN SOUSLY D/ALONALRE

X* = cliag th_fp(?l_ - 7(5)

WE HaYE N O FREE PARTICES MpuUING
INN 9 D/MEau SIONS

Hpwever , GeneERALy THE MATRICES DO
NDT  CoMMUTE — WE THEN AAVE

PARTICLES JOMNED RY STRINGS

T T

XJJ X: %’} ’\ 23/ 32
X'L( )(I
X;I ><3Z 3 : XI
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Wednesday, September 23, 2020 1:52 AM

INNG FacT N Do RRANES CAN FOPM N RoUW)

STA7S — THERS s A DUk DR IPDTION
OF 7THs  AS A NDONTRIVIAL GRAVITX
AACK GRO UMD IN 9=+ DIMENSIONS

WwHen~ N=>/  TTHhs  4RANVITY RACKCROUWD
IS SMEOTH — AD LCLUCTUATONS INCLUNE
GRAVITOXS

S+ DivenSIioN 21 C R-AV I7ATIO NAT
PHYSICS Iy TS @ RACKGROUND C#Hv BE
DESCR (BRTD ENNTIRELY (N TERMS OF
THE O+ DiMensioNAL AQUAr7U A
ME Ctarul S

/L:»—%—OZ_OGEMHV /

(Iﬂég%au) Mald aconva /SZJMO/MSCAQ n, VM&@K@MG)
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Wednesday, September 23, 2020 4:30 AM

THERE IS A SLICHTLY NISSEReNT RECIME
LOHZRE THIS R UANTUM ME CHRAvICS
DESCR IRTS X THZoR), IN (O+] DIMEANSIONMNS

( Rannks, Fsetilotr, Shouwber, Sucskind )
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Wednesday, September 23, 2020 4:37 AM

SUPPOSE K DIVIDE T7HE 9 <sSpPACE ensliolS
AN A S XipenSiohme  SUuRPACE

IF THE RBATe GROUAD WIEIRE FIXED ANDd
e  HDN  AQAUANTUM P DpS  WE WoUulhd
CNoOwW- o 7o TALIK AROUT TH s

CNTANVGCLTMENT O0F A AND A

INN THE PRSSSNCE OF DYNAMIGAL GRAVITY
CHFh S REcOMES CONFUSIAEL
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Wednesday, September 23, 2020 4:40 AM

RU7 N2 W& kRNOLO 7Hn7 THIS 9=/ DeNSIonm
QPAhece /S MAuEACTUR D FROKM 9
KNX KN MATRICES

THE  BxSE SPACE  of THE GpAvizy T+ EORY
AS THE TARLET sPACE  OF THE MATRIX
QRUAPNTUM M ECHANICS

> THZ TNTANGLTMMINT  Re7rLosend
RS CIONS O 7THIS 9 DIMEsSIONAT
SPACE IS TAR CGK7 SPACE
CNTANGLEMENT 17 MATRIX
RUANTU M MECHAN|CS
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Wednesday, September 23, 2020 4:53 AM

NDODTCIONS OL SGANTANICLE MENT IN THE
(AR CSES T SPACE OL THIS THEORY CAN
RS DTAIXNED INT A PRECISE WAY

— THHPS PROVIDES A PROPoSAT FoR A
NDTION OF  SNTAN GLTAMMENIT INT  7HE
S+ DIMESOAAL GRAVITY TIHEORY

(sADd, A koshal, & Mamdal, S Trvedr )
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Wednesday, September 23, 2020 4:57 AM

THE NoW-TRIVIAL EXTensSion iINvolveES THE
OFF -DIANLONPL  MATRIX SLILMENTS — THE
STR/xGS M L0 RTT7uFeEnS
DIFFERIANT DO RRANES
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Wednesday, September 23, 2020 4:57 AM

THS NDN-TRIVIAL EXTensSion iNvOolveS THE
OFF _DIANCONPL  MATRIX STLILMENTS — THE
STR/xvGS M L0 RTT74FeENS
DIFFERINT DO RRANES

<
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Wednesday, September 23, 2020 5:00 AM

We  CONTEZCTURLD THAT
C _ AR EA
€t & G

S T7HE UV SCALE (OHhCH APPEARS IS
O RATHEIR  THAN A

TS (S CONSISTENT WITH THE FACT THAT
THZ IMATRIN (AUANTUM MECHATNICS
HAs A MASS sScale

3
N = (9sN) /Qs
AND N>  OFHER  DIMEASIONVCESS
D AR A7 R

NUMZRICAL. CALCOLATIORS ANV RE
DONE —60 (CHICKE colTeCTulg
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Wednesday, September 23, 2020 4:47 AM

INN FACT THERE IS A MU £ARLIER
VR SIbNT OF SvueH X THZoRY \wHheat
INVDOLVES A SINGLE MATRIX

= LAUCED MATRIX &M )
TS IS DUAL TO [+ DIMEANSIONAL STR/NG
—HZORY

SINCS A SINGLE MATRIX Crv ALWAYS
AT DIACONAUTLD

M — ofu'aﬁ //\,,/\a~ - - )M,)

%/;'.( RS CoMgE  COORDINAISS 6F A/
PARTI CLES
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Wednesday, September 23, 2020 5:08 AM

THE. TADCET SPACE ENTANCLEMENT  WAS
OA CUCAT €D (LORua TiME ALO
(SR D, ,1997F)
ATID REVISITED RETENM7TLY
CS’.f—/ar#/\o//& £ Mazenc, ZO/F)
THE RESULT K Fni7e

THE  curors S PROV/DCY BY HEe
STRI/ING LOURPLING

_ THAS IS CoXSISTENT WITH oUR
CoNT CCTURE  THRAT7 /N oA
THE cOrPp e IS KE WTONS CONSTANT
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