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‘)Il\a“n back bo work!  ©
Morc 6003255
UmPorm ‘1""543 gavge

N ?re«lom n hme S‘ICIﬂ% allows vs o sk $=0
Sﬁi:‘ = a’(1-25)s; 15 the mam scalar Per‘ur\zahon

COMOVMS Gﬂuae

We enPorce v+B=0
og; = at(1-2R)8:
* a convenent goge Por the compuluhon oP the mP Ial'unar:j quantum Plucluahons
——
613 - Conservabion Eq?s.

Ve now wart o deave the evolohon "'P these Per"urlnahons.

The evolohion op [ the melne Is 3ouemed b{j / Po"ous Prom [ G/w=83‘GTIW
maller Pcr’rurjoal'mns VIAT’AV =0

Ex?oadma these equations to lnear oder i the PUL will que vs lncarized  equakions
Por ho“’l \elemml's' o? InkresL.

o the LHOwMS, ue P:x the gouge lo be the Newlonian gouge-
Recall 1n this Fvge

L[y 0 )
Jpv = @ 0 (1-28)85

Le‘ us P(rsl VTR A V’“’r,,.v=0.

SPS' tat  Hhere 15 no ‘-rrmspu a-? enerw o momenlom Lelueen eaclh componenL 'f’,(:),
2 adso VAL =0 ad b oty reslt applies o each species  separofely.
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f\ore eKPhC'“D'
V,;T’kv =0
= T Mo TS - T T

e ?rcsen’ fhe example o? compuhnﬂ Mo as wdicahve op the process..

Recall r;:; = z_'j”(apjvp + Y - 3/3!")
IAW/I-ms the meberc: —(1-29) 0
3’“’= oil( 0 (1«1;%“)
Using e Pacl o 1(2? ¥ (1-2¢)
Then using M = EI'SO’(?OS.,, + §80p - gpﬂm) ord  that 3 ‘=90

Coo =19 (%o + %o = dgo)
=%3°°(‘)oao.)
= 3a (1-29) %[a’(1420]
=70 (1-29) (' l1e29) e aa (1028) 4 a(11))
= (1-29) (a'a (142%) +a?¥")
Norung bo linear orJer
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r'oo=%‘y.)
Mo = &Y
MER ]}

r';,;= ‘%'5')5,‘.

re - Hs,-[6's 20 (80 0)]5g |
M < -257;00 6+ 85 9'8
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Recoll Prom uesMoﬂ,

%WTts-0
=T T 1% - Mo T (+)

Leb v comsidec the V=0 componeat o (),
%T% + 8T ¢ [T 4 [hTh - Tt - MiaTh - Tat® - [T = 0
MhTo = TyTho « Mt |
= ((Y)-[pePlvt) ¢ (-28°G20 D + 5, 2 3)(-[54PIv)
~MpTs =-(%8)-[5+71v)
-Teth == (9')")
Cleacly are 0(2) Yerws and thus discarded.
2 %% + To + MhoT% = Mot = Mot =0
From previovs  resulks,
“(7e8p) = g - (H+ 2743 - 38" ) f+5p) + (Me®')5s5p)- (M-8)8(Pe5p)5%=0
2 7o' 29+ B (5e8p) - 358 + 3U(Pe5) ~378"=0

Zecoth-order: | 5'=-3K(5+P) E ~ the conservalion GP energy the  homogereaus baciground

____________

Fiest - order : E 6= -3 (55 + 5P)- %igi + 38" (5+9) i v the conl-mwlu o ay o



Let vs now consider the v=i  component aP (#),
PRGRIPR SR AT & R 1% GO P el i R v S R LY
Recall thel e can wrle gi= (s+plvi. Ths T7i=¢; oad Tho=-¢' =
g+ 9 [(Fa89)88 + ] + 4, + (959 -30,8)P5% 4 Y5 + Hs,q - Hslgy - (257,048 +5,9°8) Pst =0

>1q/s -Ug -7+ DAY -080 - 9 0~ Eder g
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Let s now observe fhese equalions somewha! closer,
Con‘mwla Eq,ﬂ : 5p'=—37{l5’481’)-9;$i 4 3%°(5+P)
’ C.Oﬂhﬂ(llla qﬂ Aﬂwlh{% Hl@ evolu‘loﬂ Q‘P H\( Jmm‘a Pef"l”]oalwﬂs !

dllvllon dve lo bacigyound expassion

accounls ?or local  Flud le

?Urd\(’ relohwishe, corresponds fo the densJS chanscs coused b:j Perl—wbahons bo e local expansion
rah,

> (1-8)a  cam be M;al\i aP as the locol scole Pocl-or" in the spalm| ?orl oP
lhe mdac in the Newtonsa Joe -

Le" s SUbSHu‘L Sp=,5$ oad qi=(f+l-’)vi,

= i%’=-(1+§)lv-v-3§'\-m(ss':-;f)s (1)

Which ques vs an evobhon Por the Jusniﬂ conrast.

Ede B q'=-U%q;- (5+P)9Y - %isp -9’

Cﬂporces the expected Sm‘lﬂﬁ apq ((tnco(")
che olUt l'o smwl-a
raroc due k PrCste

roroe JUC I‘D alllso‘mplc Sl’(ess

SULSHUI'WJ q;= (f( I |

= EVi’=-('H, +%)Vi -p,l,s (9,6P+ 2°Tis)- 0¥ E (ﬂ

Uhlck Slves us an evolu*mn Cqua{'l(M Pof Hw l)vlu vc‘ocd'




Leb us now ewluale (1) ond €3 B»r some sPe,mPlc, special  cases:
Hatler: e consder o non-relabwishic led whh Pu=0 ond [lik=0

2 = -Vei, + 38
TR T 1)

2§ + U8 = V'Y + 3(3"+ UB)

lelohon'- Consncle,r 0 re|a\'IU|shc Pcrpec{ Pluul (i.e. radmhon IJIH\ no unscosnlu\ mﬂ P.—=3'f,

and M¥ =0

2 5 -3v =3VY 4 43"

l? one woled Yo work wh (1) and (8 w Fovrer spoce we  make the Pa"ouma replacunen{s'-

9', =il , v; —vil'(\-.v ﬂi:‘—» -(/’H”\ﬁ(ii__‘,ﬂ (ﬁ“ﬁha i(\'.;(\j";‘ﬁ'.;\

)(ms@') —3u(§‘: %)s

IR

= 5"t 1l
J 1 2
v'=-(7{+m)v -7+7 k8P ¥ SyMT - u Y

For oW | LJI“ on\b IA(‘,\UJC oAJ-‘nona‘ dc‘alls on ‘Hw use op WP‘J and baro"!oplc Plun’,s

I Pcr?ec‘ ple-s are charachenised 5)3 sLmna ilerachons  which keep the pressure isotropic [1=0
"he oo Lxxro*ropm Pluud,mHn P=Plp), ve con wrde SP=clsy

(

. 4P
C5='TP=

' w $P=C;Sp=“:—,'$p Fhe. Pcr#urLahons are alled  odiabohc, which |m‘d include more  delauls laber.
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