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% vroblems addvessed s There are o womber of W unnatural” dbservations that call for an ekl"“””‘“”’
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- - Flatness Fmg\em" P émvlf‘t(,a“z ;o %‘; . eq. (F1) on p-L,
So the value of k is  difficolt to determine . Moreover,
(’,Xﬁmfo\atma corrent dota  backwards i”"H'f“el the }’M'Q\”archta_
wes even bigger at earlier Limeg, %\; <<<%Z as T decreases,

X, hodzen Pmblevw“': the Jost sm{{ierfmg suorface. consicts of ~105
regions that should have been Cauja\\n disconmected back then .
How come thelr 'ten\(:erq”tw’es Onl\o differ bLA ST/ ~ 105 2

quanittetine” i v  where did the density perturbations that later collapse wito

%o\\axa clusters  and aa\\ax\es Come Tram?

Raste tdear The Fro\ﬁems obote Can be solved E\u} an ear\%»Fer(Q(X@? _@_ngﬂe\’{\&a@;gxfc\\ﬂsi@%:

sfoR 7 g .
[ teombination oy weetd e

A, Golh,
i Snflationsry vniterse:

a Imss\bla solution to Py m “
v a (ne
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the hodgen and flatness problems” M\nou*c m( el ) l Ry uwﬂw,_,.,wM,\W.M~~~~~m--¢“““"“"““““‘“f.§*'WV'M‘WMM}) t
Phys.Rev.D %3 (1934) 345 ./ //”'// row
History 33 more (o\m\JU(,mf{A on ) R g — /_,//
the third issue he_(«kwbc\'\’?oﬂﬂ. } - /ﬁ (/(‘)""F e
[ - S<05\. e
Loture light cone !
@\\Mﬂa‘ﬁm —
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]ﬂmv\emen’td‘jb“‘ Conscder o, 5‘;Q&\a\\~3 hovv\o%eneoos Sca\ar ’QQlC\ c{3 Auor&mj {o P’TO
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Tt Follows that = i’(‘i”r V(‘)’ . lnserhvwg wito FQ&(F’S) From Py
the Fried mam ejua'tmm take the frm
S 87
ok o 2 Li4v(¢> (%)
* [N
413G = ~\/(<\>\ (¢3)

This s @ com\s\)\cahd non-tingac  system of differential ec]ucﬂwns
depending ale on kel conditions for ady 43 Bot let vs qssome

X l/\)\n 507‘ FQI‘"\AFS ‘H’\E\'»Q 'U’l Cd.. we. 'FLV\A OUTSQ\\IGS X, e ol " §E§w‘;?lw£Q%(mQ
s an antanpic e;\?\am‘ﬁon?
Tn ang case, the show-tell ) @« é‘)) [\(me’h( energy sonall Cov\nrc\ru\ wikh potential ﬁ"‘”{l?]
regime 15 Said o be aw (\\
natbracter Golotion” T2 (i) \:l> «| EH‘\’\NK\I (o) [laraﬁ pinction’ e overdomped  regime |
independent of the: precie : . . | |
{nitlal walves, and \os'm() H\Sc’ we ‘wake the ansatz %\1&?\3; ts be \/emﬁeA G, ()OSJKROH'..TLM\
memory of themy fast . ’ rﬂ |
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“‘53)‘&‘““{“?\%&" Consider the stmplest ?ossi\s\a Potcv\t'\a\,, covres ramoﬁvsa to @
o, Tree wmascive  ceolar Feld*:

*A.D. Linde,

4 Chactic nflation, V(&)Y = %L;Mz‘\’i -

Phys. Lett- B 59 (1983) 1% D@.S\;'\{e the  exdreme  simplicity of the model,  fhe full
G(‘\\)O“HOV\S (Fl)z(?‘z) are Co‘mp(im’kc& QV\OUZ)M that W'Z\
can only be Solved V\umeﬁcm\\a. But  let vs assome
Fhat  we are 4n the slow-voll realme. (ohat  dees Ahis rcquimg

|

2
(l,') frven \,,I.(S : “ri\“\’_?(’;(?‘__(k)) KA =P ({) > y‘:‘;&_:
aur L ¢* {ec
(WY from ‘}[5 : My P QSSEV\'E\O\“(»} Ihe same Criterion
un
The rec‘u’w‘emem of how’w\ca <\>Z Mg Mav Sound c{m\aerousl
Uty ‘ . Y
\OOWQVQ“ " <\><< % , the evergy c\e,mg\’na g K Wee

ond  we may MO?Q Lhat C\\)OJY\'UW\ %MVHZS s aot Yd‘ '\W\(Jovfav-t*.

We may now  Solve (F1) & (F3) m The ¢low-roll Vealmg-_

(F’\\ = H £ @l ﬁj)—

wipR.
(F3) => 'Sk\;\) v -t

Dcvtdiwba the two we %e& {tax ('P: - trapg

™ -
= b= o) - {fmlg , O¢titend

The a?ymxima\\‘on bLreoks down when (k‘)('&cv;&\"' % , Ske{—d\;

¥ |

: \ oscillations & Aecaa‘%"r‘ehm{(nﬂ”

28 _LM\ \N7 +

At the very end 3() loses s energy o radiation,
and 4the  universe |, Teheads" fo a {Q\“Pera“h,ﬂ@ Tr, given bﬂ

\/(C‘PenA ) Y ﬂx%\% T\_”

An tmportant characterdshe of fhe  slow-roll regine is

dhe ,, number of e-folds” of -the exlsonen'ﬁq( (’,X(’a*’\m”:

dlea, o A ga e M B 8TV
——W o 4 a b b v/ m, V!
4’eml @ﬁv‘ ‘%w\
8 v i FE
= N=-1z | 9% = - (4w = 25 {46 - deu | 7 50

e ﬂo‘ 18 (\){D) ML__ -
@mptd‘ca\\t) peeded
METe) TR

E'ﬁ‘ 43{0);“4 SMPQ’ would be sufficient.
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Fluctvations: e now wmove on o consider the U\’tivv\o\i“e\a most

Lwov’wv\’t aspeck of  nflation, mame,\v\\ how classical  denset

{)?iﬁwb ations %@;t %Qnem‘ter) out of c}uqn‘ivm ﬂu_cj_\iq\ji_o_f} of ({3

This s a  svbtle ’togk (q\)anh)m fiedd ’c‘/\em‘d oo curved ’Dac&armm&)
and we  only Ty o Understand the  basic point .
To 8@& storted, et us conslder <{> in ot Spacetime <H=O)‘
Like om f.%’l, wate @z%'\ﬁ)' ,  and \e\‘& be o conttont.
If we ar ob the wminimom of \l(@, e V(E)=0) and denote
m* = \/))@P\, <\>/ solicfies dhe  Kletn-Gordon equation

&/ "Vl<\>l 4 ‘MZ<\), = 0.

(We are interested wn COW‘FUJF‘ha the Sqed‘m\m” Q-e‘ Tovrier b’o\ns{om) :
ot ec\ua\»‘ﬁma Floctuationss

= 5 *‘:“(2"‘ Py A
AR = fack Sl Lol ¥ o)
Tn flat space-fime fwo  different approaches  are ‘?oSSi‘ble‘.
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Tf we wanted b consider root-mean- Squmec\ Floctuations
at Hhe ?05'\50“ 5Z, these could be abtaimed from the inverse fransform;
0 Ry) LT
Iy 2 . 1 d»z\‘i ‘J - PR
<0H‘i¥ (X\—& \0> - Ezl:%’ SZ?TT;\B € A(k) n3
Recalling ot a3l = 412k = iz dbk, e jouer spectun of ¢
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e
& kPt
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for flat Qq(ei'i m QD



A p\mdszm\ ‘mﬁ‘f()mforhbm'.
the Vacuom energy d@_n{&ﬁ
Cuu“"‘s the Q.Y\q:(w\?_‘f\ﬁﬂ\
expansion is converted

ALV\'\‘D ‘ Qr%p_ —Q\] dru o\ﬁOVIS,

E"T}“‘”“a m\ﬁ&\‘a‘“‘fﬁ‘. We o Cde,nera(i?& the  consideration of p 4% 4o inflodion . @

After Uneqr&m% around  (F3), the perturbations satisfyy

d? + ’SHC‘ ‘lvm N \/HH—))c\); -6

L

S\OW\‘O \Iar\a'mta
=p fyest ag
Lomtant

[
5\ow\n vanying
=b{real as
Congtadt =1 m*»

very Lot
time dependere,

The expiict time dependenve males the definition of a vacuom state 10>

ambiguovs.  Nevertheless we may fake an ansatr lke on p.47,
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[EL e ™ autiop vt |
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an&

Ve 2
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Let s now tate @  momedim  Mode  with 112’[ 5> H ‘m'\ﬁoxl\% .
As  dime aoes b‘d' \é\ decreases ond in the end ’%‘ < H.
We  say that this mode o exits the horzon”

LQ'J[,CF QV\,/
when nflation  hag enAeA, it re~enters dhe

hotitom "

(When the mode s Eevono\ horizon, we ey owik lk‘;
2~
Thn  addition, the slow-roll  Conditions From P'L‘IS l"‘\‘"ﬂ that
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the —Flo\bspace solution %» e"““vt )
&
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[t e said that  vacoum Fluctuations | Freeze” (mhi\e {wiv\de[m“den{)
and  become "c(aisica( ' (H 5o Mocros Copic C[anm'a),.(*
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