ey -
[ 2470

Sw«a o/ Paok ‘Eﬂaﬁ wodl:

1Some. Aeview ptfs b .

W) \/MW\ S"\a\n& , o\sho f&/o%xm
)r\ MMMPM"(f Cﬁ'l)\of C\J})o /)Z\/oc/O/rl,?

’ ) Som& mr(ﬂlaw}’ em) quw

) lCOSMJQﬂZ«Cﬁﬁ wﬂJE?KCVLCU o} A Ao%mé

| o &omo?bwwm e //}e

15 Ralta g PIE. puths, Phy. ReD37 3904 (1)

oy ™ Cosmbm Wilh o Rme- oas e cos ﬁtqé

' \\CNM” "
F. ?Qb@“eld omd. ﬁ.RﬂHM )ﬂsho.J.BlS‘/L’7
(1928)

3)“ Qw'v\\lwevxce) COIMiC Cu‘v\,céoebf\a/ omd [&L [dfMo&J:,‘CﬁQ

(,W}uﬂt\’” Z@q/‘-e\/ L. \.\)&v\é,om{ P C}QMKJUCU’ P
CfRL €2 eﬁf (19917

) ™ COSMoQo ‘all fhacQé/\g Ao@uhom ?S’“ﬁw\ev\?

L"")"“"5 7. 20y ; ?lgr @“959, 12524 [/77%)



| F\CCQQ}L"\C\/“JM qv&s&d W UtASC —
” W\v&k’)&% &ﬂw\ %) ‘V\S‘r&}w\/f) u,vvx'd'ﬂm "
sk ever Wil o equahm of
e 07 “

Crefe : |
?:wf awh  wa o

| 0| LO«,(’@" Cd\mf(}'l@(ml’ o W !

QNTQWVO\ Lq,za_? QWW% CJMLI) '
] H%& edshiff e Ta spowarae 5 o
Dcah’mfi 5927 &,\w% ASKRM) o& %%m

| aCowshe oSoLMJ\H‘OY\S

| :D wW- -], 023% + 0.0% (‘;W’)  0-0VY Cfé.r}—./

"Qv\: 0-163 + o4z (skab) 4 p.032 (%) ACpm

4 Z’Q s 0271+ 002 (Skb ) I g7 (Spdd W ak
Ji\ v 0.7

=)

2.

CMSMW wita ACOM wf Fo 2,1
Wk eodds duenle waot ok leadd up

’r'?”x:l?




Q

@\MV\}_Q_;(;K&CL

o ;.)/:QL mm\a t(?MU a(pm, \fe,\o._ ﬂu}scoue,zb &J

{ ou:fcfem%‘an ()X HAL Unid lige ) ce%;w}aocwa,

J?)\M feen w/\& Most Pofw()ﬂl tdea JUL

e Dk gy

B \O(’WJ’ N QW{V\J@KKM&?

f\/leqﬁa associafed wilh  a ccali {‘&6&(

g sQow% equvfné down ! ks f)o%"’\/@/
- V@ Tl
e \/\)a\ﬂ/‘F M v‘“ %07
I &« A;&rM b Aol « cg@hﬂjé

&

 omocen

s DB wilh V\%aﬂé‘ g[ASLS
. Aew e

’(\MOKU\.UM &

1@ V@)




Enn 9 momtnfum Wnsp
BRIV W

2 Q qu,‘%p@j ’e\omo%v\em 35'3;6?,"’ 6
T 1 VR

T 165V (-)

e Eﬁm\‘v*ov\ of chate.
oo p f%T N
W l. 2 £ —‘4______-

P VR
i a
P Lo whe Rimehe \LQ" iz r)DkwM V(g)

X

T,g )&n Ao a?yMw‘@ﬁ Aeasons .ZlG'{L« V{8)
| ,3)\\/0 [ MAM.C G Cojv«/wgod‘w‘ai C(MJM.




B ()? 0
IS
0 ??JJ j

B COSw\,oQD CE\Q W\)(
é,, COV\S\” ' P\/M-s‘j{? +/\§ 97(6’]

Iy T A
A e O
12 I e

\’) :_./5 e ‘
A o 6 2w




nadl: Lot V(g
** 14T V@)

o (Qutstions

x) What cov\u V(g) be

) How dis @ ool 7

) Why e Qo7 0(0 205) tow]

)
/C(?S e Co‘uw(}CﬂeMCE/

| To B,v(r (3) ) o /0\5\4 b &(hﬁw\&% &w_c, 'I;Lx_vxe
V(g) and ok W ik codtibmms Vewy

| M ! (DS miC Coincidens
¢« Ts e « Way ont dg LY ,ym
| M&w\q. |
T/L&cpgu, ! Couu\ﬂ»«( C Wide g o/

S m—

wikv\p\ codﬂ*ms ) (LGL{MQ me\é;uwt b
w common P (F) wd (b

\\.-




-

\A)(\J\Jf OQ(?U ¢ Macamzj” Lo
ﬂ‘ AL A Ceo&'L “0 J’ We}’ fﬂLMS}/OJ

COSWW&(('CAQ &md'mg o d M"‘wth 0 UtA

P s

B Wy W 2y .
o  Condibpoms - ly o g tte X,y

,j,v\. MMS Wﬂ&ﬁ. )7

| FJ\ alt) « £ omd }Q 4<)> & Yo wnktmefé;"\ot“q

N\

Wte)  20ewe) 644 1, ()

\,' \/ll\//(\/) >4 ,L,l-%& LQ?\/
’L

Defeqmines wholler o wol hﬁfﬂb fo[uj)z’\& i} .
o Mool

3 An Qm% wodd e Qb’ Raha gmd ?“6&4 {19¢¢)
w»\/(cz) : \—’-

]*
e Jo
&

4 V\Mc(lﬂfﬂ y
))0( . (+) >y\(o<+z.) o bou—l
(= ~

oL7o = )}n NG ankl />a>f6')



] /i/\p_ A 2\; shows V\L bl 9 28“1‘9/(‘-/““3
. S’\uv\a\m%Y il *R&C_@‘VE /&,@2@ .(7'} /)6( o /

ot
L qu\‘l\ ) fagws Wy VS T

1. Gk 3 shaus o 05 Y J;”\




-~ . 4 ‘; l ". (l - .—S!

R e %

e L, Y01 o Wy v -07 =03
ke v s bl

C’Ll}\‘7qu 03 W %%ﬂ{md” wtoﬂ(lé/ !

D WA RT w e v fub ke
ik e eliane to ofbu F&O“C“g

- ?&Qnomm«z

»z\ No \A,vw‘iu,(’, Maaeaé

3) Fota 1| one com bt widely i

i byl cwéau‘“fmr whidn Contg %79 W
Common hu@xz folatin whsy J)&rx(w%y)‘f?
b Wt cbad N LE recek cndhand 17
A lag dus M\u@m wlls do it e fuat bt




L \

GO/
3{ COMMON ,va}‘«% % ’(’mcpwu vvwd/«& ’

‘ Xw R m‘%} ]é//' Comcial Jeeh

——

W %/f SNLS aesulh =) W<-| f:/»
byt ey 3 2D comsicled with
O IANCPA e o?wwiv&a@- Ao rarneded 6,

| & Cojw\o&rcnﬁ WW/\ o] C/u il

| wabl (COM).

’CVU\ one CUM}MCJ' N ﬁwbwtugmc@, W&&Q
| \’(m\‘ Can Sweimic NCOM L Pay

\\ aﬁm\“

% \/(3;>
_ g




: ovxf\}

E Mmac&% ve A
¢ \Ut\ev\ Aid Mg LM(/UN Q/
(Pa ’Wﬁ OLT/LJI&

bW o2y MW’ :

s Whee cf ‘

SW% i o vew coal o 10720V
2 W) v
;ShM @,M Sulz

t af  fhal /A(;,K (/I)tc(w; ) s %Nf
5, QDI/M
so e

| Cmf&ﬂ\d 0\}" ~ lO“MV

Co~ «M‘Lo
" ¥ »dW&hwW(WML

Tt




4 Oher w;m&mﬁ mwyww:
JWir? Gl b pafler

,Uf}vymew =) @wa 0 fonts3
- Lmesﬂ«youb Jotechn d Ara 4 fhuse Wa&.
. o r’wa o wodils

o el ol e w <
Qﬁg&m har Y"")ﬁ; e
§ \AJMAQ w. o0 —> -1

a i a>> 4




z+1

FIG. 1. The evolution of the energy densities for a quintes-
sence component with V(Q) = M*[exp(M,/Q) —~ 1] potential.
The solid line is where Pg is initially comparable to the radia-
tion density and immediately evolves according to tracker solu-
tion. The dot-dashed curve is if, for some reason, pg begins at
a much smaller value. The field is frozen and Po is constant
until the dot-dashed curve runs into tracker solution, leading to
the same cosmology today: {2,, = 0.4 and wo = —0.65.
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FIG. 2. wg vs z for the model in Fig. 1. During the radiation-
dominated epoch (large z), wp = 1/3 and the Q energy
density tracks the radiation background. During the matter-
dominated epoch, wp becomes somewhat negative (dipping
down to wp = —0.2 beginning at z = 10*) until pg overtakes
the matter density; then, wp plummets towards —1 and the
Universe begins to accelerate.
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FIG. 3. A plot of wy vs redshift for the overshoot solution
shown in Fig. 1. wy rushes immediately towards +1 and Q be-
comes kinetic energy dominated. The field freezes and w, rushes
towards — 1. Finally, when Q rejoins the tracker solution, wy in-
creases, briefly oscillates and settles into the tracker value.
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FIG. 9. A plot of w‘fo versus §,,=1~-Q,, showing the mini-
mum w‘fo possible for tracker solutions. The solid line is the lower
boundary assuming the constraint that the Q-field begins with eq-
uipartition initial conditions and begins rolling before matter-
radiation equality. The dashed line is the lower boundary if this
condition is relaxed to allow general V~2ck/Q". As explained in
the text, w‘fo is the value that would be measured in supernova and
microwave background experiments which effectively integrate
over a varying wy.
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FIG. 8. The dp-wy relation for various potentials assuming a
flat universe 2, =1 —{)g, where w, represents the present value
of wy . The potentials and notation are the same as in Fig. 7.



