TitleSir Roger Penrose - Are We Due for a New Revolution in Fundamental Physics?
SpeakerRoger Penrose

Collection/SerPesimeter Institute\'s Grand Opening Gala

DateOctober 02, 2004 - 9:45 PM

URL:https://pirsa.org/04100005

Abstract:

Are We Due for a New Revolution in Fundamental Physics? Sir Roger Penrose, fundame
gravity, quantum mechanics, quantum field theory, singularities, Schrodinger, spin,
supersposition, linearity, quantum information, quanglement, twister theory

Pirsa: 04100005 Page 1/497









e

¥
i e
by

.
L
X
h___
i e e B e
















\
%

J
&
Hr
r

.

] ¥
< AATA Prracéc < C
— — e, = — E——
~ .
-, f r . } E ™ _r_'!
r-:i\_ ] r‘.l\ ?JH]I"\ m"_,.;.rl' !:_. —-r_r"E --_." |._CJ'.-|,%'—'
! L - H o ] .._.."_Ir_ \ - f
LO gencEra &€ lal LAY (¥
¥ = = . !
:‘L her aravgl E '}‘.L{_"' AV \ th 2ar
M
I — E
if 1'
'nk .;9-:'}'1 i -
i
o B £ = P e & ™
- - VLU = <N — ha L) .f“'}
B~ ‘1 -~ =
A - - i ¥ = - #
/ LA g =) ,U{“.‘L_'r-g Q (Ve
& , .~ =
L L—- - -— ] o ] ..
ornn. Colth Sides ’D

Iﬂ‘-__.--._-l-u —r'-'.‘-b

--_—i‘?*} M Csclf-f?w oA \\

1 QA *"ﬁ_u L \‘

\ '
. rﬂﬂc’;;\c\_htc 3\;

o
—

T — — '_—_F—-h-'-




S m _ T
N - )
ALY - 9 ~ |
» i T_ O = \._ _‘.lk .:a
| Q@ \1, O
B LT NE 25
v L) -, +. y =) H HU\.\_
a p i (o ..\\_: .,,_. ,O.ﬂ
L. 5 9 O 4 = ey
V S TR T ) o TV
A L] e 7 : g = H
!_ ._ _ .__..1# ’ _......_ .._ = 1 t.l...- !r_.r....... - _M: m
M =~ N q -~ O
A b 4.} _— A T
m .‘.,..ﬂ p 3 A % .r ﬁ..-...ﬂ..,.. .nr._____
L i - o > 1 - O )
A — 1 = o i
u Q. _._, ,.T. / h”r Hf.. \i g O )<
BB g 4
n_.- i [ Y ..ﬂ..l E ¢ i __..r.l.. Oy
zas, v, B L) " -
) £ -9 Z L
. ;_?: Gl o Q- 2
x- =i O % VY e

vy Q O

G N g
Sf

) O o )
) © /
&
T







J o _.& W
L) ol — L
| ._,1.__ ‘ wi A
A W &
_. s _, WV
G o
<3 m& _,__.L s/
e IO 0, e v, C.__H
(© v -
ir ! h}llv / .“r.__ J__f. J

vy Q) fr., O

—
O

Q) JM
S 3
'y s A.z
.f 5 N

L )
% )
R v
o 3 _r_,,,
< ¢
i (™
o Y A

) - J
A ~
\ o N
i o T IS
Q@ VT

o J
p... h..,.!...._ - -




- F
= o -
i - -
| o A
T z:" L = UA U —
f r F 1N\ #)
-é; [ ] r,l] f ) & Il 'in& 'F" ?——5!
— - d g— - - g 7
[ i F
— | ro i 1| \J 1 wJ E
B s B B S = -

E~ I TR F=0 -
rl""'...\_: - — U= "-"'H‘""-':*
-~ | ;—.--\?"u - ¢
a4, \x/r_“f':!:w__ Q (VO
W, |
- | -~ l A = -
/ \ - S
S - et - @

guantum N
- \
wmec l;‘x.é.nLC S

~ J
— S — ————




= | o) p
-4 | gl
LI SL

nocd £y

.

—

o r ’- -
h-". = = ] = s
R ™= “Xo. =
A ST A { | QC O w“:-:
i o
| P ¥ : l ] \' ]
N\, ---.r“r!‘ lllfl I ' ": :':It -I,l'-:,'ﬂl' C ' i-’

| AT R '-L;l- O Ne
el W N e RN, W 2 : ?
g ;
i | E :
S 1 L
A" Wl utl = = 2) '
-\ = :LI':’.'-“?_'IW;LI#I

gquantum >

ed T\

AN

\

ec Lxé.ﬂflc _S_;l

— —




r i J.ﬁ
O .+._ -

+ U4
C = L
P ,ma \
rqru._w._.- __.__._.___ _u
O™ 0)

_:_

\
A..f.

+
~ _C_H_
= "0

~ N
0

. 8
3 _
i ..-F |
nJ .

=7 GIR <5
F =

\N
S

ad %
nNaNLC

U

I
mnec

L

|
o A
Q 0. antu m

— — g

\

b
o
N

——
...

e e oAl

e — —




S 4:!'&': LLFE"{EFEE Frﬁzt’f__._-.;ly -""'Ll{
by Quantum-MECHANICA: laee

™ e ™ '

ﬂuapf‘u M me {_:,L ahics

1. St:aEf.lit; of atoms
7 S'pe.c.tr'ai lineg
3. Chemical Fnrc&f,

QKF;HE.F'ES:

Blacp‘:‘hco&] r"'dd Q -’:co{aurs {i;;r_f.‘.!t badies
R&!Eab:!’it}- - inheritance
P T
Ee=dSers
Super conductors
SuF Er‘-{:iru.;',i;
o A e f’t_’:.
ws ed esEEnt‘ca?{j

i N man
dreas of technclogy fiﬁdudir:j compufe

~--Combined weth SPEC‘Ea'fehﬁn
T Quantum Fiold The

RN NN

ﬂl"j
Essen tial for p article Phyciec e
Accurdf:j 1. ~lpS tetorT N
* 1.00115965255Ten
eq-maqnefic moment of electrony =~ rF



= —

<ot 3l

e untverse pPreccs ly rule
b\ "’ﬂhﬂ-" ) M Al |
y (QUANTUM-IVIECHANICA! laywe)

L

Quantum mechanics ex plaing -

StaELlib of atoms
Speft'r"al linecg

b[qtl‘"-—ﬂﬂdj radn. (colours of et bod

L tes )

i

2

5 ElLe mical FGF‘EES
L
5.

HEL::DL.!'_ t..:~,- ~ = IHhE]"'EfE‘-hﬁE

L—B.S'er-_:
Super conductors
-SHFEF'{:LA{.:E;

AP0~ N

SR % =7 Iy 3 i
o ws ed esﬂ‘ﬂnhnH
6&&5 "“r- techne '-".w{

N man
t"ldumna {om?uﬁ
- Combined with SP“'ta, relatiw

e Quah_tum Feeld -ﬁmenry

- = r ] 1
Ssenlcal +eor particle phycice o8

Accuracy 7 ~immi
1 0011596525 Jieu
eci mefjnnt'tc mament nF EIIEETF'E'F\

e e B R P e o g S

(0



—
S Che Untverse preccsely ruled
b}. unnah TL.-M PﬁE_CHE\Ml"ﬂ' i-i";x‘hﬂ‘?

™

Quantum mechanies explains;
1. Stabf.lit} of atoms

2. Spectral lines

3. Chemicai forces

[ Blaﬁkhﬂﬂc{j r‘adn cgiaurs of het bodi I.IE.'-
= ‘R‘El abc ! L\; “1‘ L"‘Ih'E?"‘ LGhce

- La,‘:-&r‘j

7- Super conductors
Superfluids

o .l'ﬂU

- -E.L_k; L. f-:-c
us ed esEQnE‘LaHy N m&n}
dareas f— +“Cﬂ"“'.t.lcq~e (mt‘.iuamn CDI‘I‘E{JH?E

—--Combined with special relating
T Ouantum Field -ﬁ:ﬂ?ﬂ""}'

= e =
_i-,-:-,.-u, A | __.,_,.,r :-:,—:, Jr*"_’i C'!"" Crr— 28

Accurdx‘W ? | ~1pt in 10"
1.001159652:5Theor
E‘ﬂ-mc‘ajnehc moment of electron

S nAdtEgr CNyEsT..



- .
S "“lfxi; LAntverse rr'#"t:"-'_-.ly r‘m[a

by Quantum-MECHANICAL laws D

N ™ S— -

—
KRuantum mechanics explains:

Sta‘:f.iit_} of a.i'amg
SF' ectral lineg
Chemical forces

Wy

b[aci-r.,;:gdj r‘a:!'.n (colours of ot bodies]
Religh: Lu, of inheritance

x_a::-:".z-_s

Super conductors

Su;r:er-i:iu.{::t;

| .gf.';; e LG,

el B0 AT T

s E‘Ft ESEﬂnhLa” ir‘* m&ﬂ':r‘
areas ol LI:CI"I""'LIGQ'-# (mr.iu.ama compute
=

-Combined with special rlatint
T Ouantum Feeld Tﬂecr'j

Essential Lor particle Physics elf
Accuracj 7 ~1 pt. in 10"
1.00‘.15‘165'1-"-;-5,'{}5;”

e9-maqnetic moment of electron

A nnisEgQrnyEsE.



|

S CThe Urniverse precisely ruled
by Quantum-MECHANICAL |- ws

P e Pt

L

Quantum mechanics explaing:

Stabiiilj of atoms
Spectral lines

1.

5 d

3. Chemical forces

/A S{af.;"nﬂﬂc[j r‘d&r‘l (colours of not badies!
2. Religh: I-wy' of inheritance
G Laber- -
7 Super conduct ors
7

q

Superfiluids
L] ‘Et‘!——.. LE 3 f-':l:
ws ed 'E‘S‘?ﬂnha,H ih marny
-

I >
< CdS r— T_ CT’L"'IL.I"‘.}‘J lrv.rm{,luqmg {ﬂm[;-utggg

---COME’LF‘LEG’ ’L,ul("v\ ‘SP f_La' Fe!afmry
Tl o“a‘ltum Ft&fd .ﬁnear«f
ssential Lor particle physics el

Acc uracy 0 ~=jpt ios
1.00115965255heory

e.3- rna_c]n_e’&p moment D_F_ eleclron A Anit=qr EDYE..

Al




'S The universe precisely ruled
b\;{ L‘MIQHTUM PAQCHQM[PA; o e

B ™ il T St

L

Quantum mechanics explaing:

1. Stabilily of atoms
2. Spectral lineg
3. Chemical forces
L B{ack-—ﬁodj radn. (colours of hot badies!
3 Reha-':-:ILtvy of inheritance |
& L&SEI""j
2 E'Jper conductfors
8. Super{luid-
g : S _.-gi'_':. T <
ws ed essentially in ma Ly

dregs u[:- technc lr:::w'(mduama o rr'fu E‘:.

"-C_cmbined W‘-t!’\ ’-"PE la' T'elafmﬁ
= Quantum Feeld ﬂlea"'ﬂ'

Essen tial Lor rarticle chycice ele
Accur‘ac‘.\j ? ==fjpt e fo-h
1.00115'1652.—":&‘5:951

€9- m%jn?t‘_‘: moment of electren 1 A= dr BN



by Quantum-MECHANICAL |-4,c D

Quantum mechanics explaing:

Stabilily of atoms
Spectral lines
Che.mic:ai_ FarcES

1.
2
- b[aﬂk’-ﬁt:-c{j radn. (colours of kot bodies!
1:- e Sl e ) s - ; :
L 'R&hqbu!uj ot inheritance
G LaSEP_'a
7. Super conductors
. SUFEF‘;"-FLEJ{_‘;
q et R ii. PRC

ws ed ESEEnt‘ca”_y N many

-

= ~ ) L. al -
areas of technclogy (including computers

—~Combined with SPEt.ia' r'e|atiwi’_3
> Quantum Field Theory

ﬁi‘::'-_"‘*f-f'-ﬁ.‘. +eor r:ﬁ'r*tic_lg Phycics ;ﬁ.
A ?  ~~] pt in 10"
ccuracy ¢ P

1.00115965 255 heory

eq-maqnelic moment of eleclron 1 ACIIEqr £S5



S -t Le ULn 1!€r—cr rl""ch"" !y r‘;!.[r.‘_d

by Quantum-MECHANICAL 154,69

i S

Quantum mechanics explaing.

1. Stahili’lj of a‘t‘omg
: 3 SPE.::I!"'&I lineg

LA

C}xemicai FnrcE&

Ela_c}"-ﬂodj ﬁ':".ciﬂ (colours of pot bad:

.LES:
1. Pt 'l
.RE- abi f-\-w ot thEr‘ Lahece
]

—aser 3

&
3.

SJPE!" Cc"‘.dfjil-"orj
Superfluids

- -e’:i—-.l-b-. f-—-t:.

i & _D"J ~]

used essen -":-:aHJ

arEdS :L t&cﬂﬂ:l{}qw {f'ﬂduainn {ng-“‘i—ET?}
—

~~Combined with special relatiny
= Quantum Feeld 7?\50"‘?'

+ . 1|

| -

1
cal Leor particle r:.?-"-v"{f- o le

uracy ¢ ] pt in 10"
1.00115965255Theory

1 NnMVINIEgGr EN Y.

N many
e

L

LN
(D

—_—

ce
8.3- &jnef{c moment of eleclron



-

S CThe Unuverse Precesely ruled
b*-’; Quantum-MECHANICAL 15w

- ¥,
-

Quantum mechanies explains:
1- Sta!:f.lif} of rif'crng
2. Spectral lineg
3. Chemical FsrcES
Elaﬂt-—ﬂoc{;{ radn. (colours of hot bodies!

Religbility of inheritance

C

£

&. Lasers
7- Super conductors
5. Superfiuids
q . @Ftc . ... ete.
used essentcally

SN N many
- . -
areas -.,f- “L‘t:r_hr\_:lcq‘gfi

ﬂduainn; Cﬂmfm‘ﬁerx
~-Combined with special relativs
i O“a“-tuth. Feeld Theor

. r T
= |

=Ssentcal +er particele phycice ele
Acz:u_rac\;’ ? =sfipt = 1o=h

1.00115965 255 eory
A NAVIISAC 5910,

-
&‘ﬂ-mdﬂneﬁc moment of eleclron



- -
S Che UntVerse precise|y raled
by Quantum-MECHANICAL 12y,cD

e

Quantum mechanics explaine:

1. Stahiiil} of atome

>4 Spe.ci'r"di lineg

3. Cine.mLe:ai ForcES

ti.. Elqﬂl"’-—ﬂﬂ&_}r *‘E‘.dﬂ (colours of pot badv.r.u

5 ‘E'Equbn[ Lv I"'.. l"'"li"tEI" L@hee
A La,&nr‘-:

F s S_:per-ccmduc"orj
. SuFEr'-Ffuf_ij
q S = R 2 o

s edd essentially in many

ar'f& ﬁL Tuﬂnﬂultﬁq"" rlqﬂlbldl,ljj [un'f"-ufq

—-Combined with Spec !a,'@l?ﬁl“ﬁ
T o Quantum Field .T!—‘\Eﬂ"")‘

Essential Lor particle physioe o8

c 7  ~1pt in 10"
A cul“ac\;’ 1.00115965255Freory

€3- maﬂn?t@ moment Of eleclron A AnnitTar CN4GT




¥ : ——
§ The UntVerse preccs g_]y ruled
by QuanTum-MECHANICAL layeS)

Quantum mechanics explaing .

1. Stabilil:j of atoms
2. Spectral lineg
3. Chemical ForcES
(.,_ ElaCP—DGc{J rac{n (colours of hot bod ies’
5. ’iehahhw ot inheritance ,
G- Laber‘ 5
7- Superconductors
2. .SL{FE:"-Fiu.i:i_g,
- - - et ... et
ws ed essentially n many
al"EdS «[— T“’Eni’hlﬁqv (mr_lu.mnn Cl‘.‘n‘fus.en

---CgmbiﬁEd wa.l"’k _SP Cta’ﬁ-‘»‘aﬁﬂr
e e Guantum Foeld -n'\egr?

= SSe “'"‘4--1.:',:' | --Hi" :Elnuf'ﬁ-?— C-:“."f_;-_.[i'_ll_' ":‘{-':_
Ace ur‘dC)’ 7 ~] pt- in 10"
1_00!15‘1552.5;Eﬁemj

EQ.m&jneJﬁc moment of eleclren

f AnAdNCgQr Ccn4sas




& E‘i‘fa o chr ""-‘C{ﬂ (colours of bod ies’
5 Re'l-‘.a::rli_a.; of inheritance
G- Las::‘:r*_;
7- Super conduc ors
g Sulp-er-ﬁllu.::la
. . - efr.... =te.
ws ed E‘S‘”Ent‘u*” N many
s

areas “'“[— T*‘Cn"f“im}ﬂ rt":cluqmu corn?uﬁrs'
=

-

--Combined with special rlativg
=P Quantum Fogld T;Lea:::rjr i

‘.r:'..-,n.-,-._"?t‘-1 & - B - e .-
- = . | 0 [~ 321 ‘-.J;:_.;__ I...._"_',-'_rr__e--- elc
Acauracy 15t in 10
2 1.00115965 25 heory
.3- méhjnnt,c moment cF eleclron "
((n“Dirac units") A / 10011596521 g s,




emCa orce.
. Reliai—::{-;t&- of inheritance
A aser s

-

Super conductors
Super{luids
= ..Etl:_ L :.__._:'\-

F

A 00~y 6

s uws ed esSen by ;‘“j in rn"‘i'h‘r’
&F’Cds -'|:- T;Cr‘i“t |‘“CH (t ncludinag {CI‘I“P-II.Ef':.
—t

~-Zom l‘.‘iﬂEd weth L~ P“'ta’ Péiafm":r
e Quantum Field -'?\E'-"’"?

’-*"‘1' --m.-* r:a*"'::fT“-‘_ C:H_;‘:’,r_--’-:‘:'r:
7 ~r] F'f in 10"
ccurd(&j 1.00115965255 heory

€. m&jneﬂc moment oF electron ) 1001159652155 5,

(m Dirac units')




Eemic g orces
! Dde rda'.r_"u__ (colours of pot bod ies)
‘Relr_aj:;{-;tx,- of inheritance
Aser s
Super conductors
Sup E‘I'-F'i‘-umj
; . gkE. ... EEE.
ws ed ESSF‘n_kaHy N many

areas J— T“Cf‘l'"lé IGL‘H IrT."H’.iu.-.:u'wr {”H‘PHF&!‘E
il

*--CQMEU‘*EG‘ weth PP“‘ta, relafmﬁ
e o Quantum Feeld -ﬁ\"ﬂ"f

— ] r - ] - 1 - T

=5SSsenittal +eor particle phycice ele
7 H] P't. wn 'ﬂ“ i
iccurac 7 1.00115 asszf-;.:aﬁmg

e m&jne&c moment of eiecfrcn? 10011596527

(in “Dirac units"




. Em.Ca orce
DIQC—H-—DOCIJ i""u:‘.c.{g_ {Lu‘aurg c:-,r-:'- ':.::_Jli&.i'
Re h'-fibl[ii;*f of inheritance
Laﬁ‘e.r*_:
Super conductors
Super{luids

e e R i

:'L"Pﬂ","hl"s“ ("l'P

L -
i

0

ws e essent‘caitj D many
— -y Forl |
areas gf- T:Cnﬂ:icqﬁ{" ndiu q.,nn CCWFJLEI"{

#

-.-(‘_thin;d "',,ljl..{'lﬂ F,,.u,ta' relaf’r.ﬂ’if
b S . Quan,tum Feeld ﬂ\nﬂ"f

e SO e I 1
L ---—-n"" ru-:""_,[{': e Ph

~] Ff_ a 10"
10011596525 reory

) 1001159652101 e,

vciee ole
L —

Ln

-

m
J

¥
—

Accuracy 7
eﬂ.majnﬂtc moment F eleclron

(in “Dirac units")







Reasons for be!ieu'u‘n3 that the
Correct °7,u.anl'um ar@ﬁ{:y\‘a theon
.Skﬂt.l.'.d I:I"LVCI.,VE, Bl f?ﬁh-_cf'ﬂﬂe’c:f-gf
quantum mechanics-

= 4 !
— - - 2GEEMN L. e

o I

- e

CaTadg

* qravitation (s the moct natural
.f."..'-’;(,;_ - +

e inTred uce
* Q& is supposed + Yesolve +ha

Space-time _sin_gufar-iy Fr'nls.’em
_)'E‘t the Sitﬁgr-f,af“iffe_g N our~
U.ﬂ:\,fer's.e_ seem T, b‘E arcss!y‘..._s-_, _
ftme-asymrnet"ric $

| time--‘-‘a_‘?v‘ﬂmetf} in &M
F'rf’-ﬁbabi.{i‘gy law

= LT e _‘,J...-‘ b= '!.“
v L T | -'.a-r:-'-

a eh 2nge.

» relate +.



Reasons for belicving that +he
Correct *?,U.anrurn xar_d'ﬁ._{_'yﬁ ‘thegy
should involve a P?ﬁﬂ-_rzi;tﬂa’cu—qf
Juantum mechanics-

* qravitation s the mest natural
place & A

e inTreduce a2

3"'-"‘. dnNge

"EE-'C}IVE ‘t’he
q u."at-iv‘!y Prob)e my

tS Supposed +.
SPace-time cin
3:# the singularip;.. . P
ﬁ:u'erse seem 1, é = "Pi Ul
me-asymmettic - 9 g o

:
» relato + Fe . L
2~ € To Cime-ac, _ :
Probabi)it. | Metey in QM
B Uity jaw
-] J__,'."“l_ - - - _"_. = = 1
(4 d '-:}. = B .i- = = :,. - J'r_-.‘: I_;"‘Fall*llh-f;'-'li_‘: ;:-11::_2 {:‘{'f"iﬁ:‘ﬁ]

"_ﬁﬁfh#!itﬁtﬁ b{:fwgﬁh foundational  _



Reasons for b&!iﬁu't'n3 That the
Correct “guantum Sralfi{:yﬂ theory
shoald Cnua.’ug a nﬁn-_:fczna{cu—al
Juantum mechanics-

* qravitation is the

Place + infreduce a chanae

* Q& ¢ SUpPposed +- Yesolve +Aho
Space-time Sin_gufar-iry Problem,
::VEI'SE Le€em 'f,"o be ,jh;'GSSf-
‘Me-asymmetrce 70
°» relate +,. time AL t o "ﬁ
= To Me=asymmelr., &
Probabi| : b

ity Jaw
- ;H*F"? .- ,..-._/ 1___..

B
in Hawking eva poralion

oV d

. C-Gh'“tf;tﬁ b{;twgﬁh foundational  _




Correct ﬁuanﬁxm g;frauai;y“ fheoty
.S‘nuu.lol -'-mfu,'ug a non-slancrd
quantum mechanics:

A

» gqravitation is the most natural
place te intreduce a chanae

® Q& ¢s supposed Tz resolye the
5Fa.(e-'h.vqe ctnqL!ar-tI'y Pr’rf-:-l'em;
vet the Singularitiec in our"‘>
Universe ceem to be 31";;-55‘1),_‘
‘f-'tme-as_ymmetnc

s relate ¢o ti ne-ﬂ"vmmﬂtr‘; i GM

robab
Fr a LfL‘_t'/v Jaw o

e informat rss in Hawking evaporatie

- f,ﬂh{'l:t‘f'% bg_f‘wé_,gh 'Fguhda"hﬁna‘
prmc::ples of t'; M a,n:-ci GR [problem. of time]

.G""J’t " ﬁ11=_"' - r n £ Lr '.'_:l_,_dvfruf"“.l.-i?‘




Reasons for !'-'?E ieving that the
correct ‘quantum c:(raut,{-y theory

Skau‘.cl mvafve a f?ﬂﬂ-_cfctnc/cr.r—qf
qaran tum mechanics:

. qraui,t"a{’icn :¢< the most natural
place = intrcduce 2 change

® QG ¢s supposed te Yesolve the
Space-time singularity problem

yet the Singularitiec in Ou*- e
Uuniverse ceem to be 3r€551

'f:lme a_syrnme,tr g

o relate £+~ ti ne-ﬂﬁf-nrnat 7 i.n -QM
Pr"‘*babbll_‘_{_’; la"aa"

@ L"-{-—:—*—‘-w.«.-ﬁ' e iny -’fm "-‘ ng ‘hﬁ‘ph‘lﬁ""

» conflicts b.f.f‘we,en 1°C~‘-*-“da*“:'"a"; +ime

principles gfl (; M awi G p: ]'PrcblEF‘* e
v ate T --'_:“" 9 Lahverte

i~ 5

BOoOriLa.n. o¥ 2T eons



Reasons faor bE[tEth} that the
correct ‘quanfum ar_aud-y theory
should nwvolve a non—slandecrd
qAran +um mechanics:

- — a i . - & b | - - . » t_
e csTANhOdArg ~ :

r -
= 1 _.. = = 1_*.- o e r-
f"E" e g PN | | Y e r i 3d o]
- -

* ﬂ?‘&“b+-\]+ltﬂ :f ":l\ € !-'1{-51";7' h'ﬂfl‘:!l"ﬁ!

rl-:.(.; \f—: ,h'ﬁr-ranra. = f".th’?:};.
® Q& ¢s5 supposed te *esolve the

space-time singularity Frf%'em;
yet the si *‘13::}'3”-,::9:
uﬂlVEI’se_ ceem -f-g be
time-asymmetric
o relate to time- ﬂ’uf'ﬂMutU LN ﬁ_aM
Prﬁbabl,hty

’.-i'-' f“"-i".i""'"!—- :1

3-";:55!
8

in Hawker

L 1q &Y 41""7-‘” -\

| |
-» conflicts béﬁtw'e.e.h ﬁ:undaﬂcna o
Cd *“Ctt?‘&ﬁ ek GHUA sid GeR [preblem.¢

From e L .’_:""Ir,rL"illg__;"'"!:
.D""‘ ¢ NS




Reasons for believing that the
correct ‘quantum qrau:.#y theory
.S"\nu'l.d Lnu‘a_'\fe, a r‘?af?—_:fctnd'ctr-gf

quantum mechanics:
A

& qr&‘-ﬂ.f&{'f{ n '; S {-"‘é "".-"ff‘.fi? ﬂﬁf‘g_{l"ﬂ!

ll’."‘l-"-'%.f.é. s i,h+r'r.J_#{c-g, 2 f!"j‘-.ﬂf"._’-'.l-:-‘;_
e Q&G ¢s5 supposed te recsolve the
Space-time sinqularity Frrhlem;
_)’E* the si *‘}sfh'a’“{'?lgec n :Ju"‘ ~

universe seem 1o be 3r'cs.s|
‘Etme-as_ymmetnc S

. r.n=|-'1+$ +~ 'C't ne - 3"fﬂh‘!='tr_/ LN {’-Z.M
Prﬂuab;lr_ty law ratto

'\..

a2 th\cl‘¢+5 b&fwe.:h 'Fcauwda*wna
prmcf. ples of @M a-nd ;:.,.;a [orcblem of t

- "",_.._..n '
soriq: Cluctuations in eatly universe

=

= 'l




Ahdard 4 feesn'™ make
_-_ : . o T W < 1. = =L ]

® ﬁra,\ii.faﬁ"cn LS 1'."51&‘. moct ﬂw‘ifurﬂ!
Place t= Enf"rrﬁ'_uf.g_ d change

* Q&

€S su PPosed T

SPpace-+¢; me <

esolve th,o
Ensufar-i't" Pf'r:b.’em;
$Efj ”!ar.if.. .
Unive g, E J (€S in gy

" Lo be ress |y
tmemas_ymrnetn'c 3 'iy ko
£ !"Efa'?'_'-_; -"f_f_v_ t‘i:ne-i’_.‘_*#mhﬂetgr’ Ln ’TM
S aclety o
8 . ’

S e
AT s

- = - ”,..,

- ==t {og 1 M :1."-*.1':[?.'*.':"{-:'-? &va E{"’:}ﬁ!‘!’]
. tﬁh“i*:t!‘:i he Lween foun daticnal 5
Prenceples o SMand & [preblem of time]
3 . : ‘_'“_"';- ..E:F*:: T : ¢ -

® Ooriq,, Tions in'es Y univerce

Yy,




maxKe
Co e |

-

* Jravitation ;- the mock

nNaAtura |
r' Ce L&Jﬂ "?AUﬂﬁ —~ fﬁghqi
QG .. SUPPosed +. resolve the
,SPa.(e-‘f'iH]E Stﬂqufa*-{fy Pr'n!:fe'm
Yet tte Stngula, tie
itivec. “(€S  in gy
= S& Leem 'f*g be jf’ftgl :
tm "aS_)’h‘lmEtru:' "? s
® ﬁﬂm*: T t;ne-nﬁfmmetru L; {;
Proba br.h'_t/ ! awr 3
= ’“#r_, ““‘*‘_“..r \__,, n 'fﬂn_'ﬁrﬂ" L"‘E‘L"w‘*

P Cﬁh’@ftcf‘s t'f._

wWEeeh fclu.hda-rm al .
Prince ples gil QM 2nd f;;__*;;a rprrg;rem of time]
® Oria‘n S

Y in e f'J{.mu erce




Reasons for believing that +he
Correct c;,uanmm araw.{—y t"\Egy
should an'n'lfg Q non-slandecred
quantum mechanics-

> jrdvifafic-n 1s the moect nat

_,urﬁ._’
F‘l-"'if-E "'-'i‘: Ehﬁ"rﬂ’,*{g-fg, = f:‘.L-.e?h*?-:'f

®* Q& ¢y supposed t.

e SO "’H’E t;lle
Space-time <t nqulari

reb) "
Yet the <in = Fetiemy

3”!&"1* e iice
IJ.I"IIVEI'\SE. seem Tp b = 1 au“

€ 9re -
'hme-as_ymmetn: gk !g/

Y rﬁ-r::‘?'c:: +~ t; .!"’I:E'—--'f !-nmat“r'r LN {ZM

pro ﬂab.,l -_{7 ;

& lr'i‘f-"-v'.-\ ...-.-

LN __ a"‘* __‘ N " AP - 1 Fn.sr-* '}an

o l:.ah”tc'f‘s b&twgeh fgunda‘taana'| !
principles c:-c E; M a,wj G,..R !‘pﬁ:blem of ‘Ermf]

Borcacn of Lluct eatr(y unperce

. - L] |




Reasons for bel ieving that the
Correct “quantum qrau:,v‘- ® theory

.St\nu.ld mun'ue a r?aﬂ-.rfdnc(cu—q/

mechanics-

> qrauz"‘ahcn is the most natural
l
< -

+-
c h f'_f";_”,f'_':"ﬁ, = “-.“-,‘.&'H'?rrf

e Q&G ts Supposed "'”c "‘efolue ‘f.")e
’

Space-time Sinqul ar—;_‘f;v Prrb?gm.;

yet the S¢ r;su!ar,f---

FoErse [ebvito be croc. | oo

‘hme-as_ymrnet"nc
® rE;l"k+¢ + -

time-3ac vanm»:tr y tn M

Probabi ity law

I
o informat; o

L...w in Hawking eva paration

‘» cenflicts b&twgeh *f‘gunda'tacnal .
prince ples: of QM and GR [pffb'F‘“‘ of +'“"ﬂ

_'_r 1.. - IF\
@orcacn of Lluctuat ¢ in eaty unjverce

9 - cCu3dteon




Reasons for beheumq *"ﬁa* 'Hue
Correct f-';',uanﬁ.am arau; y theory

5l'\nu,‘el tnvafue a f?d?ﬂ—.ﬂftznq’ctp—qf
quantum mechanics:

ser
® ﬂrﬁ%f&ﬁcn v$ the moct natural

place e ;_F'!‘h"'r-':a,'!ﬁg A chanage

® Q&G s supposed +-
Space-time Stnqular

yet the <.,
ngula rities in o
u::verse seem 1Tp be 3r¢5;| Gu
the-asymmetric " o

» relate o time- A‘:=J~nm=rt in C:_M
Proba bt.!t‘_ty | awr

F
& l"'-'r“‘F* =:-’-._, "I P
| - = 5:11" '_1,1 "".r 3 r'-'f'r’;i oh)

» conflicts betwe..fh Eiiveleir ol .
principles gﬁ c; M and GR [preblem of £ time]

-brﬂ; . il -_.I ___,_. T .‘_._- “.‘. \__-E.WIIrJ?!HI?JE_J“'I“-C

i

resolve the

ity problem,




Reasons faor be lteutnq that +he
Correct quanfmn c[ra'-ff.i"v fhEgJ

should mu‘a,ue Q non-slandecrd
quantum mechanics:

> qraui*‘a*'fcn is the most natural

chang e

®* Q& ¢s supposed +- tesolve tho

Space-time cinqu’ae—:_'ty Pﬁﬁb’ehh
yet the s<: P'}\?H!ar D o ~
u'nlver“')e_ ceem Tp
ttme-asymmatrc.c .
® I::jza g~ t.; ne-ﬂﬂ*uﬁnm:trf e'.:'t ":::M
=
it \.“;H'E?’ faw‘ y I

» % ”l'.ﬂ.'. .r 19 1-\:‘"1,[:'14"""4 L?n

» c.ﬂh'“ac'f‘s bgf’w,ggn f;gLLthi'ttCﬁa] =
prmaples c:«-.c QN a.nd Cr? l_Per'EmQF = ]

-a“;‘t %1 - !n,—_-_ ,‘rh: .-:'_‘_;*"I"'fr'tll_,c;j‘*‘E

.

tes in ou'-'

be gress _|y




‘Reasans -ﬁar bE!ieu‘ing fﬁaf:’ The
Correct ?.U&_Htum ﬂrd'-ft‘.f,'yﬁ fhggty

should invn.’u‘e a non-slandcrd
%uaht“um mech anics-

» qravitation (s the most natural
place t= ih*}"r-i’.'tr;, 2

* Q&

change

S supposed te resolye the

SP&(E"’:ENE gingu’aa-ip Prﬂ’,]e““
ye.t t".e _5;1-}3”!525._{.*_{.95 y r ‘J.
FiVerse. ceem to be crney 23

+ 2 : e gressly -+
theé-asymmetrce J 'éy
® FE!E%"’;'_':? J-F'fl té;n?-:'._-’: Jmmatr"_}f F_;'q ’:':M
Proba otlity law
® information loce in Nawking evaporalion

» conflicts between foundational .
principles of QM and GR [prblem o time]

sorcain of Llu. _ n earfy unyerse




Reasons for belicving that +he
Correct quant'um aram ?'} 'f'}'\Ecr-y
should involve a mom-standcrd
qaran tum mechanics:

» gravitation s the most nat
place = ink

""“!-“-t-f:‘. a fr“.:'-.’"!"clff

ura |

®* Q& ¢s supposed Te resolve the

SPa-(e"‘fLH}E ttﬂqufa{“'i
Yet the St *'}3::!

‘_'G' PT?:-EJE N;

aritiec
Universe seem 1o

hme-as_ymmetnc
s e l"l+ e +m

LN Guh‘

be 3 c&sl;/

time- -asymmetry in G.M
PrﬁbabLfl‘E‘)’ }awr
- f__"-i'f"‘-"-x—-u‘ )i

—-“'
)i - aralin
w3 L j- = lr"\ ._Fz:]lll‘*fl:"‘ }Lnl f,._n -"'I e L E‘

o c.nh'“tt'f‘s b.ﬁf‘we.eb found a‘hc.na} 3 ]
principles cf_l tl M amd GeR [preblem of time
moreaun of Lluct Tcons in eatrly uhjverse




Reasons for bE{iE\a’ihS that +the
Correct “quanium qravity® thedss
should invelve a non-slandcrd
qALan tum mechanics:

& g _.' - o 2 e o .\ 1

i

i
)
I
¢
Y
|
- |

ﬂtr&.\ﬁit—affcﬂ LS {:F“.E most ﬁ“.tfural
Place to introd uce

AT
n
_.,"l-
W
J
"]

,
]

* Q& ¢s supposed +- fesolve ¢
Space-tine sitnqular:
_ye_t' the <: ng t.r_!érf.f”
Universe ceem to 2
time-asymmetrce

® f"&’.':?‘.f'?_"-!;-fﬂ t-’ii'ﬂE-a_’TJﬂmEtr;}/ LN /_ZM
o wotloty lag

e ; e
® LN+orwmady. . ) = .
: vy loece 'y U aw !{'f ng &Va poratuoh

> i 1 |

.il].ﬁ
5{ Pre H?EP_'!i'

€< n gu_;,—r":

-

be gress |y,
&

. C-?h#!ictﬁ between foundational .
principles of QM and GR [prblem of time]
r'_r " i = S

—— = & f :
@ orcawn of Lluc eat’ly unjverge

="

_'“ : "-1 “" L-




Reasone for bgheumq that +the
Correct qrudnﬁ.r.m arau;,l-y ﬂ'\EoJ

5"‘5’!-&!:1 Lﬂ\fﬂ"a‘e a rwﬁ-..rl"-::na’cu—q!
%Mah‘t"um mechanics -

T Ly

> qraut_‘f“a ton 1s the most nat.
place inTreduce a2

gr'.qf

f'ﬂahﬂ;:

®* Q& s supposed +.

tesolve the
Space-time Stnqu! ar—:"{? For’rkigm;
ge the si@ Ngularif;
ﬂl\fer‘,se seem 1o =

hme-—as_ymmgtr : 3&5551 £oa

.
B r’;td+’-'-‘ -5- t',; Ne - ﬁ“'1f¥-nlnﬂt|"f ;:n £_M

Proba br..ftty ;aw

'Er f.- T-.- f‘ ™ 'il

tes in auh—

in Hawking evaporalio

i C-Gﬁ“;c‘f’e; b&twgfh ‘Fauhcﬂaﬂcnal c 4
prtﬂCtpléﬁ Q-C G M a,nd F{ ]'Pl,'tblEm of llTlEJ

e Orea, ol ,..;!_.H;:___ Trone 19 ,-'.'._:If"”_ri't,f“‘l'l‘.l&_!‘F




Reasons for be(t&‘mhq that +he
Correct q,uant'u.m c'rd'un":/ T”\Ea}

should involve a nan—_:z‘anc{cu—g/
1ﬂahfum mech anics-

]
o -

E = = i f
£ > = - e 5 i o= e - ! ']
- £ L 1 TE o ~ ’ - -
- FRdaEiE = = =] Ol

- qr'aw*‘a*;cn vs the moct natural

r!'-‘a('nz = ’-H+FFJ.'!CE, 2

|
L‘Z'-‘"_.thé_

®* Q& ¢s supposed +- resolve theo

time Stnqu! ag—;‘_fy Fr’nhlem;
tL-GE se r*;\?u.’ar*{f' '
umver'se seem tp
h“‘e-as_ymmetric'

» relate +. Cime- arw-nmatrf a'.:n {:M

proba b,_;l-‘}_-/./ | Qwr

% t:’i" = b - 1 ez
C “;. ".f'- neC r".‘-_ U,},""-r!l‘-t 19 'l..-!'c."lf' :‘L"'-N]

= Lch'“"d-f’ Jf’.rwuﬁb ‘fc.‘»*-'—hd!&'hcr'al [ 3
principles of QM and GR [publem of timg]

S Orca.n of P'r,. "'_ At erne v early univeree

¢ee Gu"'

be 3?’555-[),







T b

i.m t

by

|

<] ¢

9| 0

£ 9
t°g
M| <C

L e

0
S
m ot
.,...,—. llﬂ“ MJ
4 B
2 Uiz

&

L+
—

FE'J._‘.F!?-UH_ =I“"!€._flt-|_3n ic

Q

a New Angle on the Basic Paradox



= k_]; _ i -
. 2 T _

= L= 3 N\
g | . l ...‘.p

e Byga it LU0eS N,
_f--"\.'l-,ﬁi-..ﬂ"hr.l:-'m-".'.L I o

HSC hro c:l:'.nigr:___s_ Little Mermacid
Hans Christean Anclersen Le_c.f'ur'a

- a NEUAT’.E!E on the Basic P‘irﬂdﬂx :‘EC'A‘nﬁ;m,"‘hfh;iﬂifﬁ




aScl'Lriﬁdinier“ﬁ Little f”lethldﬂn
Hans Christcan Andersen Lecture

— a New A".-’f."'lf on the Basic Paradox of Quantum Mechanics



= Ay

""N"-E‘f-;"‘-r.ﬁ._- o

.___C_:_I-?—-‘«.,r“z?‘ .,

ch chrodi naet’s Little Mermacd’
Hang Christcan Andersen Lecture

— a New A"-“?h‘-‘ on the Basic Paradox of Quantum Mechanics



i i . -
= : I
5 ; - r o = »
* i
1 _.__ || - = I : W
% A ey ;"'

By B, ‘,,_-I ) o - . S __1_._.-__-.
i .h‘yh’hlﬂﬂ“,ﬁ“-{h NS T u-':,::‘_-.,_,‘-- e

i 4 ' y =
T il ,I-_:

g !zl

rfSckrédaneﬂs Little Mermacd’
Hans Christian Andersen Lecture

—a NewAngle on the Basic Paradax of Quontum Mechanics



T r?;?-ﬁ
L . o ot
1--\‘1_,-&-‘.-1_"':#-'_-'{{'_

o .-
_S_chr_g‘jgiinier-‘,s Lillle Mermacid”
Hans Christian Andersen Lecture
a New Arjﬂfe onthe Basie Parada, of (0

wantum Mechanies



SC"Lréidinier—"_s LtCle MerMaﬁd_,n
Hans Christian Andersen [ecture

a New Ar'_:_r:_\eff onthe Basic Faradax of Quantum Mechanies



- .
-

I - T

L s e P E . N - -5

i i e

aSchrédénier‘j LtCle Mermacd”™
Hans Christian Andersen Lecture

a New Ar_-ﬁ-le on the Basic Paradax of ()

y .
e
-

wanTim Mf_ f.".‘*.lﬁ {CS



= A b1
Schrédin:er‘_s Lift/e ME?NLC‘L
e T e L i K Sl —_———

Hans Christcan Andersen Lecture
aHeuAr_:ﬂle onthe B

A8ce Pﬂ_f’ddﬂt ':FCI':{._\”TT—'JH_ M‘Ef}‘::lﬁff_ﬂ



Schrédin aer’s Lillle Mermacd”
Hans Ckrisl‘{an Anolewen Lec:\':ur'g

a HE""AE‘E aon the E:Ie"

asic Faradax of Quantum Mechan (cs
. a—




QS C !‘ch din qet’s Little Mer mai.a‘f‘
Hans Christcan Andersen |ecture

=0 Neu*ﬁ”:ﬂ'f on the Basic Paradox of Quantum Mechanics




p—g NEHJ Arﬂff on tHE E

Asie Ff;‘a%ad;—,x -:F.’:-.:_-mfum_’“*.sr_ﬁts nics




S C Hr&idm&er‘g LlCle Me:—mar:c{”
Hans Christcan Andersep Lecture

—aNewArngle on the Bas.. Faradox of Quontum Mech

anics



1’,:’?‘! '-nl-
at

LN

N

o rame -y N2
l--i."'-.aa:-'--n\'L_

P
"aAradex of Quantum Mechanics




Pirsa: 04100005 Page 65/497



Pirsa: 04100005 Page 66/497



Pirsa: 04100005 Page 67/497



Pirsa: 04100005 Page 68/497



Pirsa: 04100005 Page 69/497



Pirsa: 04100005 Page 70/497



Pirsa: 04100005 Page 71/497



Pirsa: 04100005 Page 72/497



Pirsa: 04100005 Page 73/497



Pirsa: 04100005 Page 74/497



Pirsa: 04100005 Page 75/497



Pirsa: 04100005 Page 76/497



Pirsa: 04100005 Page 77/497



Pirsa: 04100005 Page 78/497



Pirsa: 04100005 Page 79/497



Pirsa: 04100005 Page 80/497



Pirsa: 04100005 Page 81/497



Pirsa: 04100005 Page 82/497



Pirsa: 04100005 Page 83/497



Pirsa: 04100005 Page 84/497



Pirsa: 04100005 Page 85/497



Pirsa: 04100005 Page 86/497



Pirsa: 04100005 Page 87/497



Pirsa: 04100005 Page 88/497



Pirsa: 04100005 Page 89/497



Pirsa: 04100005 Page 90/497



Pirsa: 04100005 Page 91/497



Pirsa: 04100005 Page 92/497



Pirsa: 04100005 Page 93/497



Pirsa: 04100005 Page 94/497



Pirsa: 04100005 Page 95/497



Pirsa: 04100005 Page 96/497



Pirsa: 04100005 Page 97/497



Pirsa: 04100005 Page 98/497



Pirsa: 04100005 Page 99/497



Pirsa: 04100005 Page 100/497



Pirsa: 04100005 Page 101/497



Pirsa: 04100005 Page 102/497



Pirsa: 04100005 Page 103/497



Pirsa: 04100005 Page 104/497



Pirsa: 04100005 Page 105/497



Pirsa: 04100005 Page 106/497



Pirsa: 04100005 Page 107/497



Pirsa: 04100005 Page 108/497



Pirsa: 04100005 Page 109/497



Pirsa: 04100005 Page 110/497



Pirsa: 04100005 Page 111/497



Pirsa: 04100005 Page 112/497



Pirsa: 04100005 Page 113/497



Pirsa: 04100005 Page 114/497



Pirsa: 04100005 Page 115/497



Pirsa: 04100005 Page 116/497



Pirsa: 04100005 Page 117/497



Pirsa: 04100005 Page 118/497



Pirsa: 04100005 Page 119/497



Pirsa: 04100005 Page 120/497



Pirsa: 04100005 Page 121/497



Pirsa: 04100005 Page 122/497



Pirsa: 04100005 Page 123/497



Pirsa: 04100005 Page 124/497



Pirsa: 04100005 Page 125/497



Pirsa: 04100005 Page 126/497



Pirsa: 04100005 Page 127/497



Pirsa: 04100005 Page 128/497



Pirsa: 04100005 Page 129/497



Pirsa: 04100005 Page 130/497



Pirsa: 04100005 Page 131/497



Pirsa: 04100005 Page 132/497



Pirsa: 04100005 Page 133/497



Pirsa: 04100005 Page 134/497



Pirsa: 04100005 Page 135/497



Pirsa: 04100005 Page 136/497



Pirsa: 04100005 Page 137/497



Pirsa: 04100005 Page 138/497



Pirsa: 04100005 Page 139/497



Pirsa: 04100005 Page 140/497



Pirsa: 04100005 Page 141/497



Pirsa: 04100005 Page 142/497



Pirsa: 04100005 Page 143/497



Pirsa: 04100005 Page 144/497



Pirsa: 04100005 Page 145/497



Pirsa: 04100005 Page 146/497



Pirsa: 04100005 Page 147/497



Pirsa: 04100005 Page 148/497



Pirsa: 04100005 Page 149/497



Pirsa: 04100005 Page 150/497



Pirsa: 04100005 Page 151/497



Pirsa: 04100005 Page 152/497



Pirsa: 04100005 Page 153/497



Pirsa: 04100005 Page 154/497



Pirsa: 04100005 Page 155/497



Pirsa: 04100005 Page 156/497



Pirsa: 04100005 Page 157/497



Pirsa: 04100005 Page 158/497



Pirsa: 04100005 Page 159/497



Pirsa: 04100005 Page 160/497



Pirsa: 04100005 Page 161/497



Pirsa: 04100005 Page 162/497



Pirsa: 04100005 Page 163/497



Pirsa: 04100005 Page 164/497



Pirsa: 04100005 Page 165/497



Pirsa: 04100005 Page 166/497



Pirsa: 04100005 Page 167/497



Pirsa: 04100005 Page 168/497



Pirsa: 04100005 Page 169/497



Pirsa: 04100005 Page 170/497



Pirsa: 04100005 Page 171/497



Pirsa: 04100005 Page 172/497



Pirsa: 04100005 Page 173/497



Pirsa: 04100005 Page 174/497



Pirsa: 04100005 Page 175/497



Pirsa: 04100005 Page 176/497



Pirsa: 04100005 Page 177/497



Pirsa: 04100005 Page 178/497



Pirsa: 04100005 Page 179/497



Pirsa: 04100005 Page 180/497



Pirsa: 04100005 Page 181/497



Pirsa: 04100005 Page 182/497



Pirsa: 04100005 Page 183/497



Pirsa: 04100005 Page 184/497



Pirsa: 04100005 Page 185/497



Pirsa: 04100005 Page 186/497



Pirsa: 04100005 Page 187/497



Pirsa: 04100005 Page 188/497



Pirsa: 04100005 Page 189/497



Pirsa: 04100005 Page 190/497



Pirsa: 04100005 Page 191/497



Pirsa: 04100005 Page 192/497



Pirsa: 04100005 Page 193/497



Pirsa: 04100005 Page 194/497



Pirsa: 04100005 Page 195/497



Pirsa: 04100005 Page 196/497



Pirsa: 04100005 Page 197/497



Pirsa: 04100005 Page 198/497



Pirsa: 04100005 Page 199/497



Pirsa: 04100005 Page 200/497



Pirsa: 04100005 Page 201/497



Pirsa: 04100005 Page 202/497



Pirsa: 04100005 Page 203/497



Pirsa: 04100005 Page 204/497



Pirsa: 04100005 Page 205/497



Pirsa: 04100005 Page 206/497



Pirsa: 04100005 Page 207/497



Pirsa: 04100005 Page 208/497



Pirsa: 04100005 Page 209/497



Pirsa: 04100005 Page 210/497



Pirsa: 04100005 Page 211/497



Pirsa: 04100005 Page 212/497



Pirsa: 04100005 Page 213/497



Pirsa: 04100005 Page 214/497



Pirsa: 04100005 Page 215/497



Pirsa: 04100005 Page 216/497



Pirsa: 04100005 Page 217/497



Pirsa: 04100005 Page 218/497



Pirsa: 04100005 Page 219/497



Pirsa: 04100005 Page 220/497



Pirsa: 04100005 Page 221/497



Pirsa: 04100005 Page 222/497



Pirsa: 04100005 Page 223/497



Pirsa: 04100005 Page 224/497



Pirsa: 04100005 Page 225/497



Pirsa: 04100005 Page 226/497



Pirsa: 04100005 Page 227/497



Pirsa: 04100005 Page 228/497



Pirsa: 04100005 Page 229/497



Pirsa: 04100005 Page 230/497



Pirsa: 04100005 Page 231/497



Pirsa: 04100005 Page 232/497



Pirsa: 04100005 Page 233/497



Pirsa: 04100005 Page 234/497



Pirsa: 04100005 Page 235/497



Pirsa: 04100005 Page 236/497



Pirsa: 04100005 Page 237/497



Pirsa: 04100005 Page 238/497



Pirsa: 04100005 Page 239/497



Pirsa: 04100005 Page 240/497



Pirsa: 04100005 Page 241/497



Pirsa: 04100005 Page 242/497



Pirsa: 04100005 Page 243/497



Pirsa: 04100005 Page 244/497



Pirsa: 04100005 Page 245/497



Pirsa: 04100005 Page 246/497



Pirsa: 04100005 Page 247/497



Pirsa: 04100005 Page 248/497



Pirsa: 04100005 Page 249/497



Pirsa: 04100005 Page 250/497



Pirsa: 04100005 Page 251/497



Pirsa: 04100005 Page 252/497



Pirsa: 04100005 Page 253/497



Pirsa: 04100005 Page 254/497



Pirsa: 04100005 Page 255/497



Pirsa: 04100005 Page 256/497



Pirsa: 04100005 Page 257/497



Pirsa: 04100005 Page 258/497



Pirsa: 04100005 Page 259/497



Pirsa: 04100005 Page 260/497



Pirsa: 04100005 Page 261/497



Pirsa: 04100005 Page 262/497



Pirsa: 04100005 Page 263/497



Pirsa: 04100005 Page 264/497



Pirsa: 04100005 Page 265/497



Pirsa: 04100005 Page 266/497



Pirsa: 04100005 Page 267/497



Pirsa: 04100005 Page 268/497



Pirsa: 04100005 Page 269/497



Pirsa: 04100005 Page 270/497



Pirsa: 04100005 Page 271/497



Pirsa: 04100005 Page 272/497



Pirsa: 04100005 Page 273/497



Pirsa: 04100005 Page 274/497



Pirsa: 04100005 Page 275/497



Pirsa: 04100005 Page 276/497



Pirsa: 04100005 Page 277/497



Pirsa: 04100005 Page 278/497



Pirsa: 04100005 Page 279/497



Pirsa: 04100005 Page 280/497



Pirsa: 04100005 Page 281/497



Pirsa: 04100005 Page 282/497



Pirsa: 04100005 Page 283/497



Pirsa: 04100005 Page 284/497



Pirsa: 04100005 Page 285/497



Pirsa: 04100005 Page 286/497



Pirsa: 04100005 Page 287/497



Pirsa: 04100005 Page 288/497



Pirsa: 04100005 Page 289/497



Pirsa: 04100005 Page 290/497



Pirsa: 04100005 Page 291/497



Pirsa: 04100005 Page 292/497



Pirsa: 04100005 Page 293/497



Pirsa: 04100005 Page 294/497



Pirsa: 04100005 Page 295/497



Pirsa: 04100005 Page 296/497



Pirsa: 04100005 Page 297/497



Pirsa: 04100005 Page 298/497



Pirsa: 04100005 Page 299/497



Pirsa: 04100005 Page 300/497



Pirsa: 04100005 Page 301/497



Pirsa: 04100005 Page 302/497



Pirsa: 04100005 Page 303/497



Pirsa: 04100005 Page 304/497



Pirsa: 04100005 Page 305/497



Pirsa: 04100005 Page 306/497



Pirsa: 04100005 Page 307/497



Pirsa: 04100005 Page 308/497



Pirsa: 04100005 Page 309/497



Pirsa: 04100005 Page 310/497



Pirsa: 04100005 Page 311/497



Pirsa: 04100005 Page 312/497



Pirsa: 04100005 Page 313/497



Pirsa: 04100005 Page 314/497



Pirsa: 04100005 Page 315/497



Pirsa: 04100005 Page 316/497



Pirsa: 04100005 Page 317/497



Pirsa: 04100005 Page 318/497



Pirsa: 04100005 Page 319/497



Pirsa: 04100005 Page 320/497



Pirsa: 04100005 Page 321/497



Pirsa: 04100005 Page 322/497



Pirsa: 04100005 Page 323/497



Pirsa: 04100005 Page 324/497



Pirsa: 04100005 Page 325/497



Pirsa: 04100005 Page 326/497



Pirsa: 04100005 Page 327/497



Pirsa: 04100005 Page 328/497



Pirsa: 04100005 Page 329/497



Pirsa: 04100005 Page 330/497



Pirsa: 04100005 Page 331/497



Pirsa: 04100005 Page 332/497



Pirsa: 04100005 Page 333/497



Pirsa: 04100005 Page 334/497



Pirsa: 04100005 Page 335/497



Pirsa: 04100005 Page 336/497



Pirsa: 04100005 Page 337/497



Pirsa: 04100005 Page 338/497



Pirsa: 04100005 Page 339/497



Pirsa: 04100005 Page 340/497



Pirsa: 04100005 Page 341/497



Pirsa: 04100005 Page 342/497



Pirsa: 04100005 Page 343/497



Pirsa: 04100005 Page 344/497



Pirsa: 04100005 Page 345/497



Pirsa: 04100005 Page 346/497



Pirsa: 04100005 Page 347/497



Pirsa: 04100005 Page 348/497



Pirsa: 04100005 Page 349/497



Pirsa: 04100005 Page 350/497



Pirsa: 04100005 Page 351/497



Pirsa: 04100005 Page 352/497



Pirsa: 04100005 Page 353/497



Pirsa: 04100005 Page 354/497



Pirsa: 04100005 Page 355/497



Pirsa: 04100005 Page 356/497



Pirsa: 04100005 Page 357/497



Pirsa: 04100005 Page 358/497



Pirsa: 04100005 Page 359/497



Pirsa: 04100005 Page 360/497



Pirsa: 04100005 Page 361/497



Pirsa: 04100005 Page 362/497



Pirsa: 04100005 Page 363/497



Pirsa: 04100005 Page 364/497



Pirsa: 04100005 Page 365/497



Pirsa: 04100005 Page 366/497



Pirsa: 04100005 Page 367/497



Pirsa: 04100005 Page 368/497



Pirsa: 04100005 Page 369/497



Pirsa: 04100005 Page 370/497



Pirsa: 04100005 Page 371/497



Pirsa: 04100005 Page 372/497



Pirsa: 04100005 Page 373/497



Pirsa: 04100005 Page 374/497



Pirsa: 04100005 Page 375/497



Pirsa: 04100005 Page 376/497



Pirsa: 04100005 Page 377/497



Pirsa: 04100005 Page 378/497



Pirsa: 04100005 Page 379/497



Pirsa: 04100005 Page 380/497



Pirsa: 04100005 Page 381/497



Pirsa: 04100005 Page 382/497



Pirsa: 04100005 Page 383/497



Pirsa: 04100005 Page 384/497



Pirsa: 04100005 Page 385/497



Pirsa: 04100005 Page 386/497



Pirsa: 04100005 Page 387/497



Pirsa: 04100005 Page 388/497



Pirsa: 04100005 Page 389/497



Pirsa: 04100005 Page 390/497



Pirsa: 04100005 Page 391/497



Pirsa: 04100005 Page 392/497



Pirsa: 04100005 Page 393/497



Pirsa: 04100005 Page 394/497



Pirsa: 04100005 Page 395/497



Pirsa: 04100005 Page 396/497



Pirsa: 04100005 Page 397/497



Pirsa: 04100005 Page 398/497



Pirsa: 04100005 Page 399/497



Pirsa: 04100005 Page 400/497



Pirsa: 04100005 Page 401/497



Pirsa: 04100005 Page 402/497



Pirsa: 04100005 Page 403/497



Pirsa: 04100005 Page 404/497



Pirsa: 04100005 Page 405/497



Pirsa: 04100005 Page 406/497



Pirsa: 04100005 Page 407/497



Pirsa: 04100005 Page 408/497



Pirsa: 04100005 Page 409/497



Pirsa: 04100005 Page 410/497



Pirsa: 04100005 Page 411/497



Pirsa: 04100005 Page 412/497



Pirsa: 04100005 Page 413/497



Pirsa: 04100005 Page 414/497



Pirsa: 04100005 Page 415/497



Pirsa: 04100005 Page 416/497



Pirsa: 04100005 Page 417/497



Pirsa: 04100005 Page 418/497



Pirsa: 04100005 Page 419/497



Pirsa: 04100005 Page 420/497



Pirsa: 04100005 Page 421/497



Pirsa: 04100005 Page 422/497



Pirsa: 04100005 Page 423/497



Pirsa: 04100005 Page 424/497



Pirsa: 04100005 Page 425/497



Pirsa: 04100005 Page 426/497



Pirsa: 04100005 Page 427/497



Pirsa: 04100005 Page 428/497



Pirsa: 04100005 Page 429/497



Pirsa: 04100005 Page 430/497



Pirsa: 04100005 Page 431/497



Pirsa: 04100005 Page 432/497



Pirsa: 04100005 Page 433/497



Pirsa: 04100005 Page 434/497



Pirsa: 04100005 Page 435/497



Pirsa: 04100005 Page 436/497



Pirsa: 04100005 Page 437/497



Pirsa: 04100005 Page 438/497



Pirsa: 04100005 Page 439/497



Pirsa: 04100005 Page 440/497



Pirsa: 04100005 Page 441/497



Pirsa: 04100005 Page 442/497



Pirsa: 04100005 Page 443/497



Pirsa: 04100005 Page 444/497



Pirsa: 04100005 Page 445/497



Pirsa: 04100005 Page 446/497



Pirsa: 04100005 Page 447/497



Pirsa: 04100005 Page 448/497



Pirsa: 04100005 Page 449/497



Pirsa: 04100005 Page 450/497



Pirsa: 04100005 Page 451/497



Pirsa: 04100005 Page 452/497



Pirsa: 04100005 Page 453/497



Pirsa: 04100005 Page 454/497



Pirsa: 04100005 Page 455/497



Pirsa: 04100005 Page 456/497



Pirsa: 04100005 Page 457/497



Pirsa: 04100005 Page 458/497



Pirsa: 04100005 Page 459/497



Pirsa: 04100005 Page 460/497



Pirsa: 04100005 Page 461/497



Pirsa: 04100005 Page 462/497



Pirsa: 04100005 Page 463/497



Pirsa: 04100005 Page 464/497



Pirsa: 04100005 Page 465/497



Pirsa: 04100005 Page 466/497



Pirsa: 04100005 Page 467/497



Pirsa: 04100005 Page 468/497



Pirsa: 04100005 Page 469/497



Pirsa: 04100005 Page 470/497



Pirsa: 04100005 Page 471/497



Pirsa: 04100005 Page 472/497



Pirsa: 04100005 Page 473/497



Pirsa: 04100005 Page 474/497



Pirsa: 04100005 Page 475/497



Pirsa: 04100005 Page 476/497



Pirsa: 04100005 Page 477/497



Pirsa: 04100005 Page 478/497



Pirsa: 04100005 Page 479/497



Pirsa: 04100005 Page 480/497



Pirsa: 04100005 Page 481/497



Pirsa: 04100005 Page 482/497



Pirsa: 04100005 Page 483/497



Pirsa: 04100005 Page 484/497



Pirsa: 04100005 Page 485/497



Pirsa: 04100005 Page 486/497



Pirsa: 04100005 Page 487/497



Pirsa: 04100005 Page 488/497



Pirsa: 04100005 Page 489/497



Pirsa: 04100005 Page 490/497



Pirsa: 04100005 Page 491/497



Pirsa: 04100005 Page 492/497



Pirsa: 04100005 Page 493/497



Pirsa: 04100005 Page 494/497



Pirsa: 04100005 Page 495/497



Pirsa: 04100005 Page 496/497



Pirsa: 04100005 Page 497/497



