A bocal  UWheeler - Deliidd Measure
7/01/ the fﬂ/'wj /‘“w/Scape

A Hebee e /)L/&'o{e//ety)

gdf(a( ohu Wl?l//( W)"/Ll [)) }Z;I,(p(wlﬂé,, Mfﬂ(%éo/ﬂl/,
J 57[”"“/3, J Walche

Outtne

e Jutw: Measure protlen K Cosm. Ceuntral ngma
o Maive QM Gpproech | Shuivelman Theoren

o« WDW ﬂpproao& ol the pvle of bhime

o Jovminal vacua ) pmtfm%'//:/y Cuvrénts

o Jowords 6?/9/0//’(4//‘01/1;'



| The 5’—/#1'% /ﬂnd&cgpe

”(Za ss1cal ”/0)'6'1[&(‘/8 : /P v

AL

T Uz U/\\// = ;0

!

Move skephical "Swampland view":

\
- ¢

/WV?V—//M(F.YS.‘ 5/@1:7“5 VG Coaunn th/'/(e/j
=> /1/4@/ nyla/z';,/:'aa! /Ok(a/zlo/foms

/




MZ&S&{V( /Dkog(!m I; EéfVﬂa( Ih//a//‘c)m

/D(VH’DSZ d/t'aﬁ. érfﬁme'/\ /ofc-/ure

\ N %
\/ = tuts 7//

’
/

o /Vo ﬂnﬂﬁ?fﬂm //f/()éa/ ! /7/’6'1/011/6 ﬁV 7%6 oé//ﬂ#ll('af (/I}LJ

dbove 15 huocon

« Shel ou approach will be su'tabte fov bofl
caces  (wille or witbhoud eternal inflabiyn ).




¢ /7';01/&; -/Lle vg(j:'nwlhj a/ 7//r( méasuve Ph)t{(éml '/ée

a/%/kna//’m? ”/(7('45 M\{N ! ka; é(éh 04‘5 cuss (4/

!

Consi de only what lmﬂ/yem along _toorldtine
(0(/‘ MSle LIUV}i’oM} 0[& Am7/£ gggey(/gy-

/_’ﬂysvw//((egau/fwﬂ/{ma/ o7 ; Momuvro ‘11 .
, /
//m/(e //L/Zt//cy . fa”lfa [ Vileuletn 42 P /

o Wt waut Ao /ommﬂze +hi's a/o/angiiﬂj fo the
"Gsmol. Condral Dobyma '

AS space = QM pvolem codl frarfe number of do{’
’ (Set &y Wovizon avea )

e —

[Baul(s /0(7,. f(:ys.ré.wd 74 ]



"Ccd - perspective

%éuéé(e
e kDWZOW
%
//// |
\ \"
0/13'/( 0/ size "'/e/f

One _Uey motivodion for s view:
ﬁ’nm’ojy widh Bt
//;'5/'0/@” Corvespon As o /a'/u'/c Hillet ops ce -._/




A/Mo—/hér /(F}/ mo-/I,Vﬂ -/1'011.‘
MNavial - limit 01/ BY 1w AS

ﬁ/)f jpace (,\,,'/A /ﬂrfe g#

//o/af kDV/"EUH aveq and ézemce
(m’m,oy lias Chrnbe )

/m/avly AS space

= [xeiations mside b 2 more oudoveod tate o/
Hee whote /ﬂ'”l‘/f /fyﬂ@m :




was:'{l? of states of oS
. T HEC) o, 0 WiE]

Sologv) = dl/dE

A
R

=2 f/[;} ~ N ner Woaxlfmd/ /@MS:'—#;
/Vd/ae o/E iwelevont  for MS/

~

T S

— § N




ﬁ'wpésl model mesca,ae: / \/\/
ik

'\ A % ) %?[ N % ;2\ ;Z l
|/ yd Zf‘
7 A 4
; } 7[V&7MS:'-/I'044 \g H -
i | A% IL/{

Z—{ /

Small outpes ~ J

/"

/\ - /1 ,
_:_ —::—_f—: gb{bbt/ﬂ M(/(CC”- . /'Zc . é—g < &)th?
= |
= = AM peodel - /7 A szé
7 =



= J° - e—B/ff

This d nud e (476 én awle fo /OVa/(m‘ exi'slance
Q/ ()(46'/ €llj£wf7/m[».6’ /Dm'mll’o:f mas#({% /In 9{73
(le. é(fM—/om’.n//(mW panst Breale /mej

?{'534 3 s,
- > e Tz e

/

[W'ls' k(/‘f»/lalﬂ a/way,r /Iv//f 14'/ bo%
(0&#140».-96 /MCC(G g /{dwélh /’lo.r_r ‘/MIMI/AD&U‘ /)mc(

o8« o3« pecuntuce #m.e — al hulT /03)
Nou-Arvial Consistoncy checle !




Wese+4 (/qoaf ; Meed 4o &cfueﬁﬁ pﬁ(o&'c{ /oz/oéaél‘éz’{a, 9_/

ng(w//'krf ”7/ " ov “{ '_'

/@’m/[, I - }(f@%é /( 1/ =/7L/-f /_l)

A* TL/{

NeeA 757,012’»;/ {lj(u.(fec/or s
ond 1Ls /DwJ‘ecll'omy v/ '. //(///,g Oh 2’(”1{ & X,

Jdea Kelade Hhic 4o (?Mﬁh-)l(/mn/ (lfjaaét'c{—/y




(Cousiden /om/»‘c(e ol dplmpac-f Vi dinifolof -

m @AGW/I.'ZG'/I.Oh
=

Extension a/ /ﬁop&'cl'/y = iy
7.40 oM (féllﬂlll/f/mah TZlc’Orllm)

\é-j%‘[}ck o/ [a/p/acz'am at /m;/oe &z('izmra O e
é/ho/ f&wardf MMI%)V/M A str'bution .

//0(,({/ case : " /N y K Sh/mf( 7/V0ng','-//'ﬂn
0’){{_ f /bVl)Jég l%'{7 "
9('{//

= ()//J(m/ orob. coprelated with lume ¢ dims 0/ H t,f



/ - ’
=> Cuv Proposed /p//SCl/c/é' Vevrsion 0,/ Shuivelman" :

[75/164{ &J{wra&fdf 01/ /6{75 Ay;/sz 9(;[@)@
be
e % //7/ - Mt Ioll, = ¢
/{_/{11- My oo t ,{((,_,_ A/'Z-
N
dm,. (K_/’/f)

( Some pesudd %aZ/ow; ﬂuw ondon mathx
model %DV &'Ofmwc{ok basis of = Hy + e )

/(e: ofseviation:  This /Owe{7 Al C/au'/m/frfm/# I
Gi)hﬂ‘&/!m[ bul'/lp J'ZM/((/a.rf. lgkdl‘c#:'ou. éafeo/ Oh
(’Oalml/'hj a,/()ij ol sevuer WUF///I:/),?_




/0

_/70(((0// Consider the rado R a_,/ olsrvvadions o/ 7/
akW( all 055(1/%4]/'0%5 (”«‘[“w ”l[ y, Lt/( (/ZIJ'/ Saw :

.
q /V_(%-A/é
(éuw#;ﬂj d/mx:j Wl llit CDL -/uMme(z'mj J’e#f%f j/é/(f
ﬂyc . exp("///f{) /f/_g

€x/)/—"//({.)+€xp/— Ne) /f/{w‘/Vf 4

/1/()(7[ 371"/3’ D[Ae 710 f"k(loamme%w'-z!a-/fom le[/arl'ﬂMC’(l w€&
K(!a/%ﬁ mov-e /POVM kY to WDHWw,

=> //l/ =0 | as Constrand.




Recall convenbional WOW analysi's :
Sinslein- Hilbert action on S Time -

M/Lu'— 50;0(:/! acl | /%(‘u[ ou Scale -,@c-/olr A= & x
ﬁ Scalav Sﬂ/f,§)= 9//1.‘/

=’ g’ﬂ/é Z__f’3°‘o.(z+ lee ™+ 63016727__ cfgb[///?/]

> W[50 2)« )| Elug) 2 o

/ﬂrge .,f R/
of (02-7%)F(xt) of velatins.
/90/:4 /- loav/ (cle a/,[(,/ 7260% ult'&alfoh

=>/ oL 2 Hfime ]




= Wave —I[c*/. L_/—;/o‘,gﬂ) tett; us  how % tvolves 1, I;l/}/he
o jZo&( AS . Th's has beea a/op//m b meesu-e

/DVUJZKM/I .- Z—M/V'Sl’“" lp$ . /M(VSI’MI./F)(W/ 144 ]

@.’ ..774 Quv OPI,VII’OIA _?(A(.ﬁ["owaéfl ﬁ/lwcg Cézﬂwjg &7/
LACuum ow/j bocal |, not jfo{af.

[-aéz abro /Oodor./sé/ / Ehi’w}./ ‘07 ; ;é/c'w/(e//'/eml?j? y/4 ;

move }cc&m//vo,,’ Ces'loea/er /6/6/4&//} //(’(VI(Q/CLJMZ(/L’C/D /ZO]

o We V(d(/j e a locel vevsion 07/ He WDW 4”7&0464
4bove

® ]} /'1/ P?Sfl(é(e/jgun'é{e 1l0 /fh—/é"oaébtcc
a "hme" yan'eble o pelebed fo dof Gohind horion !




o Is clessicel Hime  pomehos tncoded i fh)w/& 01/
@Wp/fkli/j H'q /%OV/'?aM- P//‘/{(//-J;oacg ”7

—> ¢f AelwleAd Aiscussion papev ...

///95/10/: //0-0 I/MW/ opfu /:rfu(f — M:(M/n}f 141/ now,/

o Tusttad ‘é(!d ,;OMV/'SJ’S " Wow 'PfV;fl'p(C%/'(/‘e

771446 /M"(lef Om/j 7411’0&27& 5’0/’;’{&2-//'0445 &/
%('f/nf ’ _;lozmw/wm variafle and ”M’WJ” el -

‘/“”f‘/ Varade [e1. Banks ¢S ]
\l
A/)/?/ Y h's 7‘0 ach, A4S /94-/04 ﬁ obsevven

" //p(n//m# 4.



=> M nao /21/ j/oé«f bme' vanalle & o a-e™

Some dedaits  (veveo of Boules #5")
, | T ,
+ Single-packcle Hambbaian: 1 = L= i |

’Wkg-’ Il/o‘/g - E(ﬁf
e () ~ (211 (E-V6)| “4/9@70 [ fif/z 1 (= V) 7%»}

° /40/0( 5«(7% ﬂﬂ&-/ and II'/VIPD\S'C WDh/aom%m:H :

Hy =0 . H=H 6+ H oy




Auselz: = Z g LN oy

> 0 5[epn - (e 2+ )+ e, ]
—

AV olE

— [dodivnoe, eq L N (¥ )
gev 1 o Vel
2 ¢
ﬂaz/ /m)a{en‘/ Oamfn'.lu-//'on/ :D/VMOVAHZVML/(,W/: , /A"/ /040/2
Surcrres Hhe adddipu 8f rauy wealely - capleo (bnotolen)

0‘0./,/ (ﬁ'./h)hn kthowf A/ — 'L/D < '[,/( y Hh



=> fp&pé’d/brj!v 67- 7/01/ 9(5 (hn{’:/f(f aJs 5? ovre
= Pesulhug p:lcﬂ/anf

9( - ?96/5‘ J 7L/ - £1L/I n #/% =0
2 N o "
//(f //1' e = (COMJ”:'IJZ/,.—/ L\JH/A 5%%1‘/?/1@0@
J /VJ & Counti 7 G0, g olsevye WL /

No bme van'able wwded’

(fime ;"”' g ouly )/0‘4/{7 , l{/ an olsevver Uses 4
Semiclassical clock



Mo S/(’/O-' Add I%fwmlma( vacue " //(/5 A of M/h/(.)

o ince /V,'/#V

//(]P//z/// (7&/9/_/&, =0 ) {1,{-/ //(lb//////%/l//'
Could oloy Linle
o But o Adiflecent ’pposzemn eimerpes :

= co / 4 @‘/OKC'IL

W S—/m’fawavy =>  fransihons (> s
and J;'["‘/ 1" must be present.
Bul the Catlev dve Semnclassica Uy /W/o/'é(a(éu /
(see howeve. Momura 2 - )




We IDWPQSC the é(/owwzj way out

//m/-/(e /é/ﬂw/{lh
GJC/VQ&/(“/? \ > @> //VMma(\

\ Creadion of g’ /S
N

S'-r/-a-ll on aV/V _//0(,0

73;/ e oAl (1471/ I./(L'S-/Va-/l'mn} ! 4—/94/,/,‘6& @dMm

f J &) - Souvce
/\ /aNl JaXiva /\

\/V '\./vv\/\ = X

Cuvrends "W‘/%*‘ “ %Zi ,:(;Zl/h/fi:jy)



E)(p{{c:'-/ fa(wfl'ahf o_/ GoVV(j/o. 74;’14(—/;/1/3/)_ fyé,w”y{fwf,m, gf__,

(fex
g - x) = x) = — € (X>O)
(% E)yti- cdb) = y Z[-,zﬂ(
e /k< o)
=> Cuvirtuds / :Z [_[(_z)/E_]

Z—o /oafl'—/e 7//01)( 2050 poﬂ,'[,(( => Kow\a(a,j Cold. s
Aecide tohelher J6) s a Souvce ov mL,l«j

J / > c
Wé’ neeod g /ﬂ/tja/h/c (W#rSi0n 0.,/ //m( 4%74
Dibad lily cuvront’
/4 U

/71113 /:f W(//’khﬂa)h ; ./_j_ //{AVIOIVQ/Q /52)



/%KCV('/C’ ! C'I/VV(VN[ :

JYMM - /l/#/hm fmn _ﬁvm 'L/Mrm) w/m/f ’é/m,h:(”/#/””>
L’Y‘/ _an"(h/aa /ﬂq>

?Man—/:%'/,r /Dbo(. /&Ay [h> —> [m>
(]}. h'mew&ﬁ case ealsy 40 see : Q{/ZM/%>/2= f]hn,,)

=> QOuv Proposal fov modd ,/oma’. WDW eq .

[Hy - %

NCoAts Ckfm//'om of Jlohaf(f

/MVM Ml)'r[l'nj.' ',{)
inne " C:>\




More (;fpg’[c///q:
Lc’é {/h>} 4 gﬂf/'j o_/ gfl'p/f

- - { /a>} - = Xx é—a/)ﬂ or %fVMl:/:a(
J,
}L‘-nz = ZJ%. = Z]W =3 (q/)t//n><'h/¢><%/q>
a h an —

¢
=/ Jn ( f‘z”/t‘//%%)

1 1
Jg> /obod'eclea( Oh 9(}( o F;
A the Same  hime

_V—\\
/’7 /'7 df(’ﬂ)’ I"ﬂ‘/é’f

. - p S —=p 7.
Z,_>y /)1 1= X /DY X2 ( /frommfow 0"*/?&44 (DL)




.f’ﬁfMJM o/ Souv Cce ot 9(?“:

Jz' - ?]L‘—ﬂ( N {éxp (i) HH "

exp (= 5i) L’
7—401:, /l;qql/y
= o
J jeds /P S EAEd ) yéy //i?

fo be solved f[or {p:i}

= S;/ﬂ‘/lbwﬂrj ,I[/Ow -/—élrdu(jéz Ma /ﬂmaf_f(ﬂfe of Vacuaq .

= fourcer Aré '/Pbt/7 Meczs:arq ﬂl;zce ‘IZ(VWII’VM‘(S' /K/;f‘/.
v J




© /{/(71Z ﬂuv/oh'S’/‘hj% ) %(&AM/'CQ%- ﬂ/‘le‘/ﬂV /Jw/oafd/f
Ox154 Ih the g/‘/lt/afwmf
[iam"fa, foéwo/?-/ogylov, Vittnlew, Winiale! 05 - ’42]

o Ohe’ ﬁ/%/t( (/(7_((:1/5 ﬁ?(m«n‘ Vacua ﬂ%)wj Dgftrl/él/ WL/
_Z}/w&éuce J,’ as inihal Hstbotion 0/ /WJZ(~/0W?J ov
as dhstobuhon of "retuens” fron, trmunols

Cuv /}/z%/rpmla#oh g T/hn/am&/a{@ ﬂéﬂ(mﬂm/f
The Pm&é,’(f»/kr Yok C&amc(m”&e'ﬂc ware {cf
of e wuniverse ¥, whid polves Hhe ﬂma(ﬂmam/a/
//rq//(?m%ﬂh/aw WD b/ €3, He =%




Ouw clom:  This e nod Just oue ol fhe mrany
ways of (aum//'mJo . bud L is fhe Unigue Measure
tmergmg  fom  CCD  and WOW.

A nimple Hoy wodel: AS yocus 42" coth S < S

2

. /
-+ One -/(Vﬂo/hag NT I

‘74 _ /:->Z * /;ZJT a [27—94 Ibq
_~> J Z - Ca 2 /;"”’ N /Z—T?T z

N

—— D

fo be mvevted = Z//’,}



==~ Rahios of p; ave a prdhelion
/V(Ca'gg.‘ S4 < fz/

é—,—ﬁ P4 [ e
P o~ Z2=>7
2 —S -
/;ze "+ ///:7'6 )

é_V: The KXp@'c 't veand! //2,//92 = 4) W/MW(( ol
whidh of fuwo large rahos [ . //;_) & ffz/f& ins,



/E/-Mf/fy, e ot 1o asbke about
Probabibilies ﬁy ”am#ufqp,'e " obstrvts s

ar /0057‘— /'w_,/(qA'/hay Cﬁﬂho/aj/}

=> Mol /leobﬂré:&i/‘/ d/ #sz Lacumpmn ”1' ! 1 wol Juf/
/anaé/!o( bt fpalpu/m[(ﬂ/ #/VW({/M %Mhe//qu /o or
Crea by 07/ s /Zzézébnam p@#éacrf

i mpl [J/mlfﬂ&z bov vac /'/ !

vacaon
A/\f%//\/\«/




b (07 - Eaide
/ J
e

Dbmf(f(lff /1;1 et /kﬂmébhf o CV(C'J"O&;/%MVM(/I‘M\Y
“{/KV 7{464'/""7 /DI'OC(IJKI éﬁﬁé;j 7/0 o 7.4

fﬂ’;j ﬂfmc?j[, /'a/én%mg pé%&m.

. /%/ Woulol 56 /;%///fﬁzj 7[0 a#m/a/ ﬂ/w;j
Some /szfz'm/‘mm/j /olz/hﬂ ofudbes Boseod on s ...



fammar7 /é%ééﬂﬂldhf

o ﬁ({&fl)ﬂﬂb{d /00.)7/,6[((/‘7"/2 : fbmm[hm— Wl(&é&h,?’ag@ )

Haee [c o /L%'Ml/{y zz/ Lo/ belrnod the
AS leowzon  ("Cost. (ldrnt Dogima”)

: /?fe#m/ il WDW, /s /'bhp(:'fj i /:f/aﬁbnay
/Dzm{a//‘é'/j %w ’ %hw{fé e /Ghﬂfffq/f

e ft?&nfct”f [[V or #P/) ave hzc&rjmf(/y /Omr,Z
07[ s plctue
= %h%ﬁm%#ﬂé/& Mw_y'm //Z 0(4( wil/ /%wa /




