GR fov Cosmolog;, AMATH §3S [/ PH YS 386, Ackir Kewpf, Toll I 5] Lectave |

Out of the ordinary... out of this world. () hubblesite.org
. T ha “Talk a& !.a,&)e)r

Q — S 4201 Lygit ys awey,

.

/‘419 ¢/'6‘l.um‘r'w-vie ?

~ 13\.8‘ Lallsm s

Www.imatl . uwcf(v/oo.u/ﬂ- a‘euf//AMATHy75~TI] .shtst

_{laa_caéfw-c {s crvatuve can A Sl oé—rcﬂ%, :

HST: ARBFLLA 18

//ow/o Aescrihe space birmne ?




A Ma bl

S lva 6;7 : 0 Stont wnfb 2 mewve "svf”jfo-a}{s (ew«fs),M
Theam add stwectonrt :

B Defime opam meighbon boods (e, a "{o/»/7, "o M)
a Dc/imc "gp".b.'&{, ",/ pocmts (1. /luul»/ towdo Linr)
A Defime “combinmuty ” (Pvn;.,?l of oppe 53 4 opes)
O Defime Ao ffemliadilily” (vin chant chhomy oliffulo oK)
Loler . a Dc/q;w( z‘andem‘ & (e:nm spe

Ceyvaluve = nou{u'vt'o"{) f F“W {rhflaovl‘

Why tons fen oﬂws?/%a/ Ae us%,(
Othen 0450“/0 Lions 7W£uvt Z fo oo Fly Ye what 5 on

prostus page (s Likly pver cdectized.
a Ceyva lbave = noﬂ(n'vt'o&'/) 7/77/470»«.{ Mo
Ju| Curvalbnst = f:o&lfww . Maﬂ%df Secteomel ceayvalnves
a Cuvrvalbnve ;2 MWJW%OG/;#WA——; w[n/tiay,
Tls ﬁ.&(d e called S'I?QC{VA‘/ 6?01“({77 .
J»wfeves&‘m;, ,4/5 Corme s mallhesmooal »44-701_7%
of guuantiren. theovy (Specte ofc) arnd ponenl wlakiovity.

W.(, /,éf cover A T/’ Sém e et WCLW s ;CC Gy /2/2,502?¥ (PRL)
Z
( bevvatbuve = momtuwnal e A

n Vecwcnma flyctoalions
See awrxev:1302. 368 (Tow«(.df)[?g,,)




g) S{mﬂﬁlw omd Pw}aevﬁ'(f d 6(4#:«/ Ee’//d{:'w'é« Z

{744 U oms 7 21310 O

fov scatuvs, veo¥mny, Spareovs ot coovialierve

S?/hq amemes

Lo cal M//a(-/ (o sSovvalim Law s, %My .’

5""4’«%//41»"//'9!, avd then quuol‘u{a/M"//

C) Applicatrons to loswmology
[/o“:%'zyﬁ'ou 7 Ko solonlin
/Mv/f/x 4/ {as‘w-dé’l.[é/ Mﬂ’”('l

TRW awodel: | bite

wrig the Aetod [ormals's o

€o exev amf;ﬂf; “ ot
(05 mut 1  [loon

BLoh bhotes




PSG““("'/?“CW"‘"“@M Dl:’ﬂ(’-re-nffa[ 5eamel(r'7

a D ¢ [/6 rentliabte /aaw/d/o/s

(Rc'emm f g 195‘0,, Pm&uave'z 1819 7 W‘n'/uey ~ 1730 ...)

@’el: Ao 1 —Acamensional 'éaﬂa(oftl‘v(
/MM/JJ,M, v a yMﬁé(ﬂf//
Space which o //acw@
hom eo wmovplat “ IR

/-/9+e:

D(/ /4 fopd&/c'u/ﬂaoc(,/“ o a se, {o/flu
‘ ”

M“ a "l“/“t‘" iMSlIS u,’, ld[«t‘ ww”‘tc Caadé ;/om 5:4650{5,

W[Av‘ Y 0‘«], l{, 1 'l(,’ P a/nw, avd (/M, o',o/pby.,

béL) A -éaf"(af""l Space M o clld HWSJNI/, i.i/.'o sepevetrl,

c.e., { X,y e M and x £y Chen %,y are slormats
"/ S ot o‘-c’sjnlaf Ofleu sefs.

M
& &
/Vx,‘/: X#Y :Z\MX,M7 o xelUy, y U, and Ui a U, =54

™ P s
Yov ol " Ehewe exigt (P




Wo’&‘a : Wowv M hay a ‘/0/704%1 (a-vzsr‘sithy %

opan sbs. Amd, of course, also oloes.

R((nﬂ: JJ ./{,B and {o/w(. s/ma.s, f[m[; ‘/{—, B o calded
tovlirmnaus 44 VVC// l(::f(\/):(ua/om = Va,om)

— 4 W( tan Mow (KF'&S {/\l clea (ann con'&mwsf Mﬁéqbﬁ.

c% /M hcaﬂed/oc% /wwoww/?[/c 'éo ,‘RM,

c/ éaczt laoﬂ;»‘{,F/ Aaf a 1461'744074.//"/
Z((P), and am cuverblbile comliswms

maep A,-' u(/’)_) //?'n'

Dc[: A Local Aameammﬂb'sm,
W U—=>R" UeM

S
LCPVM:/{ 1/?(0 ‘W\aAM ‘

(S cw%a( a c/wvrf a/ /I/{
For Ay /701«;.{ 762( b Jma,/L
hiq) € IR”

% a Saf fj’l’t Wéhs (X,,)(U..)(M)

called the coon binnales dq.




J / / } .
m. u/

F

D :
Di /( cw@&cﬁ‘om a/r/‘ A
A th o
a{}éso(a-/mmlns Z{& co cillod an
/YU

>' ZU/Lu‘é ( 6
‘:. | | ; 41,0«.(, W on,, 6 VAW"J/@ 60070&44465
e % Wt W omn t 6 - |
° . S 45 ) f M
i)a»tm t 4' e ’ a 7y d d Ll WM. 0(,




KC’VI/MO‘GV 02 Oéavﬁn L‘v,/ A’{L/ Mﬂ
L’nzlewse cl[fm; Ao s M, & M17[¢:

T/\.e‘m/ A,Q :Aoz 7 A,—, o a co-nttwa-us
c/»amfe «2} cowaQWﬁd mafp A/(Q/: [ VL"%' //(V\,

%v’&“ ‘To—r WI)S /RM'a //?M Lere lwwc.u
w‘af o&/}»f/nt‘a lou&é Amban S ./

S’/««M% Let ws aé/,w( %ﬁéﬁéoﬂg
of an aBles Lhmh the A [l lili
% Sy AT a{,_.,./,:
Def: Ao aller ir callood 7 difpmtialt,
% a«%u‘ﬁ cowoa;na& JM}AS/ k“lg/ ane
Cro(«'//eouwr/u'sms, ce., Lovmes combommons differnliabile




Stya i; Mu/ Ales Sdcw7 fo«.///b{w o w«%/}& oo,
Then, ,(./‘4‘,45 4,« 9 ofprraltle Uhroushs allar oa///.;dz;

% Gl\rbv\. a CV&W A’Qﬂf,Al we “MM“ PP 4
C"O“W%& 4/&/), D(/‘),by M(Oa:u;, M harts whose Aat
homgis witlh hails in A ane dffonintle.

Dﬂ : D(/;) o alse called "Dn//ou..lfﬂ Stctove ”/oéss c” ﬁv AN .

%.’ / o&//e‘ﬂ—n t,'a 4»& mm/vlol# 0&55 Cw
w a l[o/a*( 'mqw/:[/ w‘tél A mayxiwmed 4f/(m
% &455 C’:i.'(.,w't‘ﬂa o&WlM Stvuﬂhvf#od;f C‘r

Tl eoremn : (Wlu'(a.es/)

Soeny 5 stmuture vith k5| 5 C* epar'va ot
o & C"o structuve (. <. The nt(w?o a Sceatalte

J.e. a1y o&%&t slaeslonre comn e S o0 Utsedl . 4.,
Anck { lw,bv &W; o Awr C M‘l/ véw'a/a‘a«f.

% S-u:ua W/C'mm/ﬂa (d' A&d a Coom//o(/
we also call ob//a»&& Mm/o(ols &u:wf/? Samootl 4«4«4}»&’:.




