Title: Special Topicsin Physics - Lecture 6C
Date: Feb 20, 2008 07:00 PM
URL: http://pirsa.org/08020048

Abstract: The Problem of Time in Quantum Gravity and Cosmol ogy

Pirsa: 08020048 Page 1/198









'\

























4 /\1,/' ! fll f’,'t-‘_fw ({Jt‘- ,f‘ 77 ik



















N




0 — -

‘(ﬂﬂn,,f‘a'ﬁllm g;'/ {( 'r,.)\ / D 1 —
ﬁ})]u IPAVS hi ’fz’?"ﬁﬂlf/‘
e ( J f‘;v s '(.’-""_z (y’{,ﬁ 4 -

g™

ol | {’lrv - /‘\.qu-f.(‘k'(uﬁ

| S—




{) B
" {) ' ) .- _
WCVIew | A.Jl/]-{ .(‘-‘F:'ql,ﬁ .(;l_.n“ 4012 2 f
\ l. : J r \ /
ﬂ’//]'.-';‘( ]_J‘L:’w qr(b/

/v{m -(.m,z f/fj J( 111;11 [(’
.._.‘I‘I I.I

-

S — — = ‘













()

N\
V| €
A/
: }j Fl":
s 7
/‘ J.;“h r‘:j J II»’..
J { zl . HJ
Ay '(}
(0We e *\ /
.r‘; i
E"*"wa/‘r C 'l f!
1€
)

i §

1

i’
J'.*ri

k“/
:/“' Ma C
LI




::*i{’\.l W f\.}l,«l | £ "[T',-"h/‘ _ | -

(:“.u-.‘,lx.'f;"[,,_._ w7 r( rf\,\ / ‘

/] )

r} J / Z'ﬂi r & Lf/
v //;IP. - { ’J.-".\L f‘?u‘fﬂ"u. (."‘.f (;"‘J -"“'.'ilf'u'll. ,I'."(i.: £ /
COMETN (i1 o A VA Lahs




.r':l : Eay
V| €| i S—
W v, g
f’-"pfw :

‘J.H. ’.';f'lgd'h ;,'/ (( 1{ / 'Iﬁ' "

Vv £ A vy
/ ( (-’f}q;'_f J’;,,: ../

([ 0We
| WA/ AN -
P | Y/S7EqC

-

ﬁ/—)j}."f{ .J"‘L oy




()

W\ ‘ kX b= 4 e
NaVite W, [\11/] ’ ~('lfrf{lf“ (;‘-n“.,i'*-'fr"w ,'J'/ {/ 1
. " (3= D 1

& //. o~
]I!' J‘L r“" L I AT, :
7 J / ¢ (}' (*/{"’"'Jr"-'ﬁfh-i.— 7‘/

/Ul‘-’f.']'i g
Ly A !"'I"'/f r*y Ilr:n-/’" .'H'ir
Y

S~




—

; l (J ' 4
/

w} .

f'_r-yf ,-’.‘L-I"-"-‘.ajl--l \/ -

Y J /I ( l .t"(ll (/{-‘h‘flfl !F(l 1|'_7/
" (/ y 1
: WAL/ AN f"x/ 7 iA LS

-—

S—




o
WCVICw |

ﬂr}/}f.f'-ff /

Fa !
’-', f;'fhf\

'AVLY,

7

(R (AT T 1

{’ul ",ﬂ‘w’il (A "\/ 7 ¢
L






()

z"}f'(; I,/'
— . ! f
— ) I
: - Jr) ‘1)
O/ (( R 7
M ™ _;ir'l, 'I.l’f}ll-"i‘. K frr-tiﬁ f.',[*bl |

;»-[{‘lL;r"\ .(‘1’” . {*"{ 4

fera

/\}Ifl

Jl\]‘ (’l"l/ 5

A\ f

/‘".1'-*,,.;(%1
r : —
G\ |
""J'[-H'/f /

YU

Coy
(l-t
[PACTTRY

JIJ ;

‘ (

4 {/ulfr.l.‘l
{/It"'{ q /
f ;:.L{_ ‘!’ )
‘b R

“;‘/)f




/ ) : ) ) ‘ ‘
;\]..fJ"t' fdl—\/ y f\-][/] {.-:”ff-{*hfw -(;l.h“;,«{'.- 77 UM KJ‘/ (( ,r\ / f’: R ! qu'ﬁ |_7

v }) - 12\ OAV 4 I '(-"‘-" (;"{.fu o/ f'#1 flh-il ‘ a/
| V¢ ( J ,j | s
/H“"’_. iﬁ"fef”wf’/f f_.\/(}/-’ I"*J N\

—

p (\‘{f’r’:f~"a .,,’ fj'::/lt"{‘f'/ !Ll‘/)(




X —

"\{*"1_!' 1A A o
W .“*'-/

({J-. ,* yravin ,u {( r\ / ]
)

o /
/1,-7—{ jfll(""ﬂd’llx (E'L (\f

/

’]I &7 [,/

J“-ff(' hrlr .;/

/“l’f Ul ¢ n/ /fm,g.

g ';}. [Relafs

LGy
il 4

: A4
A \




W12 ks 7 {( i /

’]fﬂl/’

(4 /) —
|V 4 ( J’“"’”“- o OALs s £
ri[ i3

“oWaH N
PHSTN Y|y rff ﬁ/w Lok

elai| ) %
MHOER\ (‘ﬁ

~










: T m— —
) .
Y 1

\a} { i ' s
11,-/ r f\'-l] I/]'! -{-l‘ r":‘L/\ -(‘(’J\"L/{‘l.f'} L. l;- '.
Y 5 . \ /

& - —
/)]L'f’ ( );"’l{“l?k,{;.,l (l.n'v (P"f,r’f
ff)l..‘{

fhfu/

an’rl.

A f/ Yol 2"

” (\”{,fi"::r’ ' .
i e, (I':"‘.*.'i 1” /’J: . 1
f‘\f'/"!/ e

}d‘“x‘\”’@k )(




S | -
NCVIPuy ; /\_.} l/]-f ,(‘k Qi .(;;NH,(H 7an ( /

#/) = ’](f)
]L« 7 ( JI1 {"\;, Vv {in, (‘--'1.- //

(‘/f: ,l
(HII” e - /

YU A "/ /rn

- (\‘{”'f*:fl ) (' >
WL LT







7 ( ‘l/{ "'Fi.’"I’n La

— TR y y'




q(rl/’
ﬂ"/)“,?.( }}"L( W (1 (ff‘ !r’ Nl e




.:]

\.{‘\.-J{’L\/ ; f'\.__][/].{_r*[j Qi _({;M_vf,r.f‘,”[, ; _ r\/

’]((J /

v /’)jl"? ( J}'.'Li"‘;.l-fﬂ. (-'"»’ {]Llf{z"n.j?ﬁ'lﬂi’r-l' ‘ /
ZIT DA £

~ | ',"'i 'r'rf‘l"L s, (.: Alie




()
NEVI P,

Ao (GRGATR
o : p / 1€ 0\
/,} ] Ve ( j /\ {-\;‘.‘ V {ia, (‘n\'; -

/ ﬂ«.lq!r‘" A ((.

/“h(' J"f{’ltn(f

- ('\’{H’ri;’.lx‘ (qf! & , & ( |
vy L
\| (2 -;/;:\{/7
L\
[ )\
\ — ()
o iy




{)
:\.(Jl'l.l {,l,il/ 7

f\'-]l/]-!.(l:(hf‘ '(;’""\x(ﬂ‘-*r’m-. f’r/ (( '
#/1)“'-}( '}f"ir‘w;_.h(*.‘l




() —

WV Py

; H.L/‘l (‘.ln , “77 uM ﬁ'/ (( l_’,,{ i) I Z
\ - / "0\
4 ;)];; 7 ( 'IJ.;I_ f‘;.L-h-t. (/M, 2 ’]((‘!/

(o Cliis iy o) oA
H‘,

A "’x/f“/.f 14
:

vl ( CHA . e
<elq /u




hWiteta, £
\ lLf’\ ‘
((-'“'Hf{‘l 77
‘arr V
# KJ
3 v . Ih\ /

"l(n'l/




r') . L —

& J i







4




N - E—

L |\ /

po .
/) ’l" + { ’l}u"l\l r"? r "{-1| (‘H\L{
/f’J f*" -Ji'rl //
/ul!rl'}x{“hf’f (J/r/ o
\, fj'.l:
N

fle/
’(E-f{_r;.
1[1’-1'.
‘ ('!f,f~*'-+) v,
N /‘{/1"(-:/‘ “
s 4

) R=Tr

J{'I,_ ”Ll"\ \

h ll‘r




p/)jp.f( *)'Hruf;}.

/{Jlff, ')‘-{{f“,,,”{

“'j L’]{ I'HLF fh,ﬂ .(f;,”h”(.lfg“i, ;.)'ff (( |h\

(}.'J(.J*" J [¢
l"":\\/ rf:/" M .]':

/ F) i il r',r.F, -
7 ] /

\

A J

'-,'fu’r-r P



N ol Vi W/ I._ i _
As b]“f  Grm ) 7 (( (1S |
f/) ‘()j }‘i]fﬂ]/
}1'7( )) '-f* ("» (/‘[Lh.,l 1ol /
/ulr ng,f,,{ r./ ) :.
" ( _.—"i”r‘ \I
AT Gemat Y [<elads| Sy
\ € / b
\| )
z-f‘ﬁ f dil /
\ {.h 'l‘i'ix CA\_, ]
| { i jr--




] _ : . E—

}u‘\.Jf', \ | | e -
Y o st e ol T

\'-;;, ’ D\ [/1/( i '.i{".r'f"a}e’rl ! /
COMETN ¢ 11a 1A SVALTw
(AR ; ' g
kk‘rI’ ) (:{’r J [/
LU 'K:/ [ Gt
\l} | oy
L2 " "
t\ [ty VP :
]
<P
ey ¢ N A




() T —

{\'ﬂ-‘ l/]! . ¢ {il'f'\ '(n;“"kf('| 77 yM K;/ (( llp{- / F . |
‘r I A \ j / Z"' O\
/)“"Tf )»’1{1-*- : ]rf]/

f;'"lt!l'r_ jJ




0 | z T
NV Pu ' - 1 “iy
Y MW et Gondlopius ot a0 a
. U S
v /,) “, 7 ( / /4 V d A (."‘.f )

!q ('i’) !//

{P‘fﬁu / e o e /‘/
/ul‘-", ) d {n,r‘f{ G\




) ] . -
WEVIiew | As W+ ex 4 Gormilatain o7 (( I / R0
/

!”l('ﬂ!,/
' /)}" 7 ( )z"!{ .."\;.l.- PR (-"";f {1{/(,/"‘* IJII-‘,‘J_{!,(I‘,‘ = /
(-ul‘.f,}

YU it A4 VAL s
r (A, B 2 /. g

k 11( o (.‘. .'""":){./'.l"l/ IE\{/y
¥ ™
I‘|kt-l FI.‘ flr L il | jJ

,Iy





































/
T 1 EPN l/{( ,{/

l()J
| DA 4[“/























































(J'ﬂ O ) A o \
} ’r(' /qf. { ) \ Ty ‘\" \ [’11* ' Wo Ny f
/ q‘?L‘H n "L,
@& i -
4 { ) & 1 }‘\ \ /j (f’f, N ( (,} L a | FoAy g




~ A

L [{‘3}\ -\-\A ?(?('
¢ UV\V’#( '(r\q I(ﬁ A )) \/‘ \//]L/[q /,/*"
















/)49 T ﬂq[o '57’7#'{('1/ s [ ('( ¢
RRGAY a Y

_ ﬂ a2 /(A? 7 z

Zq‘)()()' n (\{)E-ﬂ S‘q Sg} %‘7(){, N\































(5>-+ %(/f/?) //‘f ?/ q

//L

L/‘(ﬁ }“&é < 5(><,y/

T he RUSSEL " 2




rvé'___’_'_':—;

Eiffg,b' C -f*i_)l

I

|

I ’ v A*-:L_JA
1 '/FL‘,; T\L\b ﬁ

[ 1) 1
Gt (/f('f ﬂ

| y
v A
40







{ gt %(/f/() //.&( /3/ |

A

Uiy EL b =452t S, 3

\

Ly e
E= z’”

[ l/z("’ol/x (0143**’41'7-{; / C// LC),—,;

[\ OGN













L ovend 2 (an Vﬂz/z'fy (o i

| Py S ¥
/1/’19 %f{é [Jé’rb:" C—_J‘M




[J_ Uvﬁ-f’trl 2.( &M V€4 /z' :’-y (N\/{("ﬁ*'ﬁ ;

4

/., N -__( -'\_,} _ﬁ’)/{
inlg - /W = C




[_ ()v-f”trl?{fn V'fﬁ‘;/l f/ [@L‘//(’f?*"lﬂ

/tnip i:@ f M‘“"
A+ A= %)




L ovend o(an ven (] Py (yn/z__‘_’{?*’“ S

—

-

—

..--7'? > - ’b)( 4/-{
1/49 146 E:l =i

R i

———










Ov¥€h4y z{fn VA () ) 7 WA 1 TIPS

(1'1'9 | 45 /M~~

bty

A()lql{{"h . [6 b L.f’:_- -

Ao G’WE

i




{_ OveYd 2 an V’f’]({lu} (,H/{','-hrvﬁg |

= . ’, _'EJJL_V | :
{tnlﬁ qug /“-'( = (=

e D

YR e

A= llae e e itk e













'
EL A, Al p=0
5 hl.W\MfllVP(

A B G5 Ve

~ "l ¢v Vv'\










g




{



















A< )’f(
AL / & d )I l/};,










llft’r?r{l (‘(qu./("lt\

_A{( (.«Jt

el




) ( I'([)w-(;l / A\ f\/[ ’

){/ﬁ('(l ({M/{( N\





































/}.’I\\
- .ll.]ll-lllnll..II.-. -~ — e —
-
1 "l T
N
j.......ll1||-r e —
i - |r|r..._


































/

S/

2| Ve /










¢ {J\/‘“\"{’\l) l-{" 3 U l.f]/I




. “‘1\“ 1\‘\\
P
r \
\lu
& ( .I|I
| - |










(ol Svhn














































) . ?/]/ J , | 12 (,










(

- ‘\. r. I.'\ i -
AN/ SO 2 OC
&

5 \A ;‘\ (‘jflfrr:" L™ \lu’rr‘/ 4]

K 1 (f'. (\ ‘ (;f\ (Ueeat ¢ ( e
g (TS



















































