


:jﬁg i‘l‘ mo{a.men‘!:al L{emhohs '}:heocn-’- -'5{0_@_-5

'ﬁ""‘:"‘“ﬂ-'wiuf ﬁ"-‘_«:-{,,&,,mmﬂmfa

_.e._l_ed:‘qmq.ane&ic- 2

,.-é& -. ?ﬁ"”imfpﬁé.ﬁéﬁg" t&:y .

| wrea.k a | |
j -~ %* L yemevmals w@%?“ Rt

s"&o:hs e

e e

(x) 6&520‘

: G’u.«.uﬁwu “:-.e,ld H&Eofy O-F Sfdce«"'lime Me—{ﬂc CZ"'!’
u—f 7 S’T'“ R zs no‘l: renormal.'zq.ble - perhrbe..kou -&keury

( Jieckw tdﬂ\ﬂ"\un s ﬁ...am...{-l l\\eo u(\ -



Séam-eicwgf_‘, Guosatizahion of -a_‘?ﬁ\i;{){ T -

F degrees of -?réeo(om i

- cavried by 3

bare achtion:

ca lcula,o‘nbut'l rme'l:h'oe( z

String Tﬁeoyi diof. , actin

.

R R e

S R e 5

| AS)’m P":o-ln ¢ _' SQ_ -?e,{)/; : ﬁ@i@wg&i } @:@%s@w _'



Agyhpbhc _Sa?e_,%g A;PPT°°‘°€"-

~%  oeevees of Lroeclews Cowd

e %%mw&g’i%@ﬁ{@% g’f’ %ﬁ%ﬁ%? -:%ea ﬁlm

R f..—:

L 4

‘a\.ﬁc

Y ém@ ﬁ@iﬂ@@% gt 2

agsumphon ;  but a ﬁ?g

282 Gom @?ﬁgﬂiﬁaﬁ = “%%;

. %% &ﬁ §$@§

a@.%%ﬁ% oo

*-Fmﬁ@é@ﬁgn§§ %ﬂggw%z __



¢
G

R

S




I E



® 3 {a.'rku_j ?oiw’: s

® deCow\Po.re ¥ = 2 + b

Lixed Io&okivol .

i ekric.

® colel backﬁmuo{ Jauje ﬁxi“’?

=< .
g =e;“ e D - & 153“-“4 -] °£e S ) andd ud:m olecce

2 2 only mooles with Genevalized

www.ew-Lo. (52— eigew.vaiues ) ave £n£e31q£eo( OU-'[: .

® aod Souvces: genem.linj {"&2.

i
o

e a==a

M. 19y @






'r'e Ems{em. Milbert  Tancakion

T

msen!. Qnsq.-l:e m_-l;o

rt Slealm (..;' >' 15 -







% , T_ NG:F'P seems éo emsé
b 'Fu.u ULn-__'l:fun c.q_-&eo( ‘quo‘r)'

be)lcno{, an}; vea.souqble o(ou,b{-



e . Bﬁs.v%fﬁhﬂh - wa!ependen{: quq.n{-.emhon Sckeme

maetvre

> %? gmé

M@_ ' Sg@-ﬁgg@;&

S Thae ) g@&@k ?mm%aﬁ

- M@}g%

i

Fig

=g 53

"

;’é‘aﬂ gtg’g« 5'5; a

%

. .

af‘:e.j T;g @v,,g@g}&

b)) Guanbe

s the fﬁ&@&ﬁw%_

£ e S .
o KS_‘% o ey

D ‘i‘uvwlamen{;gl_ Q“(-mu. S

@’@‘%’@&1

%@Qf&@;

i o .s s 5 7 Tl )
Simstesn - fHilbevd  achon

bt

i"“ﬂ*“ én §9s%"@ gg&z@ &@b‘%ﬂ’

};3 @”’ag ¥

é@e@i@@ -

‘ot . chisbnauisheol ¢

3

_J-’-—ﬁ%
F

-’“\x

LY

Py

o

‘gﬁ_'

a‘s_

T T

@

f

%«g@

,&-e q&-ggm =

s.wu

18 oliev a rela

%%’—:_;@ 438
:f

- 1=1.

vole E?'

2 T e

o

Hééé{ﬂ@g%

= gymmelies

Mer &

l‘\fi:‘

2

%2 qﬁa !' )

=¥ _;7}2-5??' wg;



A R S o
® Combinabion averse acko e

averags @@én; -+ t%a%@ vounel m @ég@mg

‘Suecose flly ze*&tm@eé C E @v @.@3@( Vmﬁ-g M@is tégﬁ'%?

- @ > «,&; @§?w§u£$ S@e&@%g &g @f @,&ser,’gﬁ é::: mi %ﬁ%%-g; .

e
g .
7 %@3@@%@%@5 wgéég émﬁ? clsse ?@g-_ E‘@?@ e % 5f= g?;?_gg_g ;ﬁi;f@%g% ;’E

fg -

?ﬁ@?@%@wa%’*s' E’_@éﬁs@iﬁg @% i @f?ﬁ 3&‘4 e:‘.se’y@f% %ﬁ@t@ Jgﬂ%ﬁ’g

B om. -

" in the  clasrical TEgims :

Hawling  vadiation ﬁ@@%é@é@fg_igai[ earhele  ereadion e

WREs g;w-&ﬁi ﬁ Swg‘% ;g‘sg‘s@ ?fwﬁ}f M g@v&g&%%

Aew — ?‘%ﬁr%ﬁ&-{%%%é%%y s rw@é’,{ umﬁ@w%@@ ﬁ 5

A-S. kested i models iéﬁmsaqﬁ ovewe ;o )

0 Qﬁﬁﬁ‘e&é@ﬂ% %@.ﬁ%%@%@; Sota cz% %“%M y é‘@@%& 5:;-&&73

~

ve %uex@ 'f‘,’ Fne %ﬁ%ﬁ ; @%“ taea bé.@a? é‘;;ﬁii:egf

S?@&,?%i
’%Emﬂg’ﬁ%«.ﬁ f @*‘L@"S\?’ g&,ﬂ.. } S fvvf

‘5.

8

Qﬁm g%%@g @9 e

Elie sther a@e@&@%@@%%@%%@i‘ S

g%{_%% a‘g ﬁ&%&v@ - "






L

Al i ———

¥
He




Sagr 1L

Are Jc:kevre. obsewd,(,e / Ofosev veo(
P"‘YS‘C“-L Phenomena ’reLq_{._eo( éo

'Hne ’R G - Tuhhgnq tamg lteol by .E@ 2

e @@aéﬁ%@f@?y

Sl R s =

En{vop)/ - Ca.'cneo( by Co:mdoq:cel motiey

(CM3R Pl!o-l:ons) )

et N : 537
5 R 5 e = I

& ) L f,’zs;\ §
most plosesible  nifal value = Of1)

ﬁﬂﬁ(‘ﬁﬂ”ﬁ.\ a
i . e 52‘;"’*&-:,59 3
._;_ £

(B

.-ami
?

""g.";,u..{- m\,m\ ‘,\,M,,....
by the WGEP

" qoverned



| em—

i

7}
i‘a
o

cu{-o-H wleu 'b{-;c.&,&x ou

E."OY .'_m'-alﬂ.o“:b_iﬁ;ﬁ COSMoLoJ g‘CQ.( o
@)

beloeo - {:he | NGF? reazme.-

f[é; ﬁ,ih“ = A f% m“ ‘,_f‘ 72 % ‘% * " T A 5 st p
NUTT = /NUR T Rl > A &S f:"”}?’ﬂ“

o
&5 Fae = }te.g é’a—v\
S 282 4 AR D .‘?’.’E’?ﬁ.

_ & .__,eﬁma éd 2y

fo

T Newiom'aﬁ : ih.{e'rpve{.éi-im;

= ‘-Decreaarmj A
: mcveue.r fhe {es{

Ponr'!aele .r p0'69h'£‘1&[



RG "‘:.

P X “f, i
& . ey

1
]

i
o

modifiedd  Friedmann _-e7uq{-.fou 5

\ner wtlhoe Snevrau ny;!.'ﬂnﬂp"-' BQL&)PDM mm&“:ev .7

o “G\As A a C“Vacomw").




A special case:

| sepovqie _COhS‘em_{-u‘_o.n- of wmaotler awd

L |

VA Ciate e'ﬁé‘-‘f‘j

- (Seneval case:

 MNo separale conscevvahion




’K\ ﬂ{/ﬂ ,(’"-"’\ L &
e . S Y .

f’ R & L Sty P 3 2% :
'% ‘f? ﬁ% & & . 2 é it g -

| e

- =

- propev volume: VT Lo

& ¥

a\nol '-'enb}opy &? A Qe ='->

_ Clﬁsx:cq( ?:' Q L,/ _;_-;}__ i

krmp'reveo( COS‘IMaloj7L anuwuj En'lwsfly ch&njes GS Q i
_ 7 , couse?uence 'c'F 'Hse 26 GHG‘C{J

Tt b

& T




B Ra{e | --o-f .en{:ro!ay = Pro_olu'c-Hon :

_m-e_ | .r.Pos-l;-uL L&'Le -:

! Eu-!:ropy jeneﬂx‘)ou d;t{mbs 97‘4!(06f¢‘4m oS (,ft(e a.:'

: _P,s;,l,(,e_ ) equv;.nou 15 “almosd od;abeﬁc

: S 7 f553
-r-—-r—-rawk‘H 53 i ¥ 2
b i mn " e 3 ’5{ R4 %"

B ol o

"_COucrete Gsscwup'hou eu.beu.{ éhe how-—e?u:bbﬁuw'
-Ekevmoolyua.m.cr of 'Hoe co:molc)j -Ffu.;c(

- = =
b [1“ - = %, 2 Tan o
= - 6 & n &
: L mE 3 LR e}"; & T ey
= i =

WA = gpecies of —muass lest  CA.C.+,
3 o e T :
R, . = 2
& 5

. i ! o PO
g e - P BT - Seo T Snef
£ ?} o Ta.F B0 ER “t d

£}

H B> )
s G Rfve e 8w

. s e

v ASW € -“\mu-u \




Tor 5,70 emelly the prper entrapy
density of vackiation in Epueilibriccw [

IYL p&f‘\u..lmr Y | MBR/‘Hu.bble vol loe& can

ervelue feomn S h ‘“‘"‘" -
standasd ltssgx;.«e :wcoe s:t ‘



o (3 f“ﬁ wov E’&é‘h brcamendon with Teallsrfe
{;‘; b * 3 e % & -5 S = 5 &3

N L Sl

’J{am; e
CWSAL T o

; ,.‘i" -\"""W,:"q‘,.._@e}"‘:”“l*""'un‘m{é :

| &

e |

Y N
gl .;
z@ v

Pt
i
v
i
|
{
W
0

R B A e S O S S S s e B e




’Profzevhes o{ the NGTF P‘Solméw'omsz ; @

o
)

T OE e

va';_ e ﬁwﬁ’ Lele

H
E
4

N e
'5( {— O\ = 40



S R TSy




[rrTITTTITT

oy i
R

ol

YT

&0

70
Iﬁ,,
90
0
0

B Nl B A Md A Lt

R ETTE ITTAEY TS I P ST A RN FA SN

et

06 o

5~ Pl
< RS
5 frdhis

RERARESRENEN RS

Paaeslassglagssl

--" TIrTq1T .l-s-_ 2

FTT T

| PRTE AN PRNR EE T Nt




ENCRUS TR




D o U o e -a;sng P 28

PSS AU EOR LA i
MR B
¥ ' I H?"

EVOPeV ley;gék _o-‘ S‘*’:Tucéufe : can‘:k COMOvm.j

Lengi-k ax:
- e L(e) Ax Gt(%)

 EXemple:

N 5‘0"‘" fsn* 2. 05{?
“¢/he



Gehéfdky:g_ | _’-Pr.i\_movalin.'l"_“' -Dens;.{y | fpe'f'hﬂbo:&ions G

C’(a SS’ ical f Lu.c:l:qc..kou <

quawhm wF(uJumf\oms O~F the Curvn:kcre

=%,. %g Pooer sf)eaém...., -F:r sa.b Hu.bble o Smle

Wooles 2S Sce-le mmn‘cm:l: ’

O, o et )

qﬁfg@é{‘ fm@*‘ﬁ*_ : a{f@&zg éfé'* %5{ %!’F_- yesafé@f@

&?ﬁ;@é Q‘ngmfﬂq A, @fr’@(‘f"m ggf’g,-aa {’aé zf “_'. ¥ : czé' ,;;*

WETP comobies with o Sl |
"'M can cc-‘ 1;5 Seea -c-pi slwc\'ule Lﬂﬂd“\é&




e : @g AR YY) _ @ g W m“w :

Ty
g ,;,

&
2
el

wihin

N
iz
&Y
3

s
L&

o

,. ,.....‘

{
2%
@
._.
&

?fﬁ:@

¢

St




