L(’.c:‘rw i O

H o IoAMS

Vl &o'!:-o C/B\-Q? 2.
ECUs 9- ot lrmam

10.1

Toe cOMmOVIime, dhstoumce i Eimsiein - ole. SrMen oloes avst
OLWH%'L whed tou wf'%zaﬂ (S Co-:«.fu\'iaf ‘Pz.pdu. Ee = .
Heot . olsfouce tzaneld by o plofon
Pt Mg et el Bace hanetl Ky 4

T&( PARTICLE HoR\ZOAN (s a s—u.rc
qu.a\" ts

wa oz 3 —srqc.o
hele beew ! :264
1L o 't &wu ezvmﬁ-
E_Eralrtss prig

emonéw, 'I'E-O-‘"S &wa_tJ
NoT wwcca.lf

T8 COHO\/’NG’ oﬁsf‘wq of e (J-Q-L{'L‘.QL bozron s :
- d_(£-0) = J cdt

a(e)
Fozr € -d6 ¢

OKI’H = SCto

Bu a ?Q,_of‘ou 5*’62:*(»:5 obf btro tzondds a disfavce £)
H‘ow:z_q:m . o\ s Hie o(n.s"&.ua of Q QX TODH‘/
H.oX .Q.AM.H.r.d its plolsw ==t b phcton Coc
NOT  Yraaxbe ol @m« 3Cto

Suppose Ha uamwnrase is datic :

a(€)=1
amel suppose it stentzd b exist of t:o :
=> duy = cto
Howm QU stebic aud QE/tMD-Q wanrerse oloeg Aot g.er{
O B\% ng
=>  chy —> 0

OLRER ‘s PARADOX




10.2
Hori12oN AT TIME T

Tt comorimg dfamc woutd be (E-dS): 1

t t/es
ae (£) = J"C&"(d'ff n c.'l:;,J WP dx =

o A/ o f--L
; EEN (b )3 13t
2cC (to) 3ct = T3
so (ts PROPER dishmece (o :

d.p’pH U:.) = 3C.t

SVPeERLVMINAL MOTION

A mom - obseenrable wverxsion of Hubble law is:
ar [y = W,

Tt o %ofpen thet w>C ge'c />

T’:oi &'-“t—a : ..g."_.,: 3_C..'t‘o
Ho 2

T&...sdx_s c@ff&d ‘A cosmo%e@ HUBBLE\E_&ORI?‘OEJSM
Ve call it for Lox Fnpodat | PEED- OFSL!GH'?‘}S?HE‘EF

‘5\51._5 £ 5. ct

|

-

eu 3 O‘l’l Q\,L L OT- 0@0}(
"B e e e oy, e a Cloict)
\M‘?-t. ‘2l eme_ comwolt be F S

P&sT L\GHT coNE

'Tuspwap; ‘;LEI"O -y g%:u fe‘fl.. iuﬁ%&%gﬂ,woredmﬁe_ %tf'; Moo

%Q.Qa.xtb R.Mduﬂ'ﬂ.dt Pe-.oTEm s ¢
: -2/
t-Qy ¥ Q( Eﬁ-) j Ccz“:) te‘) C—-to Jb y.4 N d'}( =

/s

e s e )




of A
o‘?%bé 'EaEWa CQad 'u.c.é:x zach  Hee pest gﬂ'l'

A
&%Bm%

The Mmax I'/IAAW Of E(ta) (S ?’DZ 3 tmn)c = —8—-- > 4 ﬁwmtﬁ- cko
~ 27 3
Qa ( tw) = L_ { 2,.,“9_,: = _E

10.3

, SLS poctele foznzon

s 777

weeld Cie
i ?j:(—hbf' ms:iah. galoxy

> do

’e““"“"‘ FProrPER
DISTANCE

It cotmeidas wlm e ads&.\ﬁ' of the Cangest ameulon

ollomuetin oli'slance.

't CO.M Ve wWaa. Wn.a.\' i-h. S5LS TesSses “'Qn.z.c)u%ﬂ\ Heo

—
—t>

So:

a

Y oollshowce et

pow\t on_ He SLS zecedes of
o pholt

o ML"de Yowaorrd o O‘DSU(.’?/‘CC. sterts

Wt“c\ ZeCo

3
A
+
|
-+
+

+
+
4

Y slope o(s A Pas\" &%&"'m& is vonbicel of

ama X v e stornca.

Q’C t{-o‘:_««bo m-e-ewcj‘&u{"ﬂn'm‘a&_ oseﬁnx\% ks

bu’r i s well b-@&OMO\ Hee «POKJ'WQL bovron ot
ol Rane
o s 0—@50‘:&&&0@0) Hie SLS and zecedes ot

o plo teoncls loward Ha obgertvor ‘C.chQ&Ag

d
E=t, Hie 'Fe-.of‘m zeaches f‘eu\ L serc e
ﬁfw WMO goﬁo_ﬁts X< Oor dea 3cts

&:}g,ofnx Sepan ax 2< .25 (1 E-dS) way
??i PN A<c RAMARGEAOU huu_
‘ala s@ut—g ey Were sugor (AR
M\SSﬂOK




10.
VISUAL YWoRi2oN 4

As o ane¥on we cmndt efoxies ot
Pecticfes bto gqgec‘ru Peest "thine" wc& sez. ISS e
CHB | ot 2% {10o.

Tlhis (s .eoz wS a AMowal eco'&?w e to o_gf‘ K.t
teuw wmivczse wes opegque ef &ugf.vc adseu.

Aueltan, Vpienin, £ gramtationsl wees) suoy

CONTORMAL DAGRAMS

_Lt \s use bl c.!n,a—u coordireatzes co as o Mmake
et i Qoak ke Hmkowskt ((M a-ﬁeo:l‘ Umub-&z;()

s = Q@(ED c"’o|41 + 4’ +4z?d,h.l
wherte /o{- 2\.\2 is  Hee c,weoz/wunf, tiace .
N C(O O{- Cko\-%ﬂ 5 e«. .t—
&pwaumwu &2&:4‘40_9_ Cé:tu&_ OATOIM Soq:m-% ol.ela Lc:d&
ks @ke W Hiukowski sPace

Usiang omovimg cistamee amd coupozmal Ciue :
C

@

Wozeof bone of o gaCaxy

eMl. tM% O_‘&- /Ye

@oc.af ?d‘m
&Qﬂd‘ cone

MCO‘“NGIMO_{:&QH. C(LD‘
Hee Urigual emmt“"

- T e m
1 /\f Yisual bowzon olwis L] A"

B B is @ G Do, T Podiclr Giowaon clpy
'lw e ?ow&




