ymputed a
d candles,
/ distance.
itness, and
| brighter-
s therein).

ht curves,
-ers which
> diagram:.
1zing:

34

36(¢

— (Q,2,)=(0.26,0.74)
..... (2 2,)=(1.00,0.00)

1 1 i _ l | 1 _ 1

A BN
0.4 0.6 0.8 1
SN Redshift




Z;go/

jiﬁx-da ag, €1 fom £ %Wtzfa&ﬂu-&

| Lol 4 a )
_ ﬁ &I:v "-3\82—&9:-—3&&
‘ﬁk o §

49;(‘5&) "E':E' afte)

i [/ Tt - [

I’%[fO) _ (afbe) — !

Toette) \ At C H2e)
~f
lll Ca{)owz wrhsus thze ::ﬁ%} ; emcuad

. &‘,c'mns:m aleve cgeumoea M‘I[-%L{:?,M”
A a,bs-eme, 7,0
o W) tbout nstoy) amﬁ {(O' I:V =Coef

,dZ&,la /LL7S Cﬁtaw[/e, Mv)

Cﬁwcqfﬂ‘, a Aocend] obaowe. ot + ou-ﬂe,ua —L—eé'ﬁ‘é‘éo

Obsovwr doteds sane phottuwn
emilled ot tswil °Vg—

Oévlous[y T/é)._-ll" Fég.) f_@%‘)_

. alt)
s (+20ut ) Z B 2 18 @) Ho
T, (+) L@[ﬁ) / C l+’«‘-‘-€)3 ! ﬂ:.c:aﬂ,)"d{-,

a H) _ a(—éa) a(f:)

—— g

e aid) dH:e)



Ny ,65 o 142y (14200 (14200

i

| +28 = (+2E 20 sadchdt
|+ (t) Al e 4 .

S Tvw o Toe [Cwzut)”] Cw%c- _ CHat])

Nt dsh' §E snims; wen  Sown
5,44 . CHL;;B ‘fés« :
rj:'g/ ~é?4
_m *-1 15 DM 9 /L&’a@t

J%Mcub%-

i

et e?g'-emlss'[on and esz:‘énc_'lgow,'.

SOMCMR

A€ -
.f,tLa 3 d 15 I 2a ;I:v =0
'- dlct) c-a
G.S{nﬂ/.b'-
R e 1
c /\i\ 4\




Volume |I

s WP N

NN

Stety

o Ry = nw -
gt = e By photon menfuas i
mssiody Il

 |Rediafon

L2

aleabors ond T5 15 m%c% o1 QLSS AR

g

' dEem

oo ol povuact oo, veunc, gy sclid

| ..‘.../\Qe(’SLJ'{-T doss Jerm Mrs%s.

L 4

Deh

oborer

_ ar.
[ no. oy phaton




&
Creneel coluben [twmg mlz;ra%n% -cm:/vrs)

T, )= T, :fvve i &&w i) [y

muﬁ r
= & N"!I {' "f'.}qp

> q)a/méo*{« é”'“q"" T

©lbm

i,

f-

céOJL a um—Fhm 5ja,lo -p S\.Lx/w {Lo'Ll: Sotloec‘ll
nu(ﬂerpt M O'VL nwwnaaw, m[% s%b}vrﬂ\[aﬁ
‘jﬂ,.—wm/: £v=caud')7:,£ ) =0

@Ww T - S gaeée gae )

PORE

er:‘fs : L ,_____
‘HCAH \H{Ln. . C\(J-v Ze | o[b’b'
Tuloeilon sy Sauinl. Chbd digh,
@ ¢< M -__-: ___,____ - Mac:u,l
NL H absolo e, Toado—

Plysicel sellar cross-pecton 4 Area occapred o s

.

Stann Ioﬂdn'ﬂloi B Sﬁtg,




\ g

_ Ciﬂ/d#m_a, _ Lq) =CL'y> CL/L%) 3/3-06'1(‘/|4ﬁ S}LJTQQ
:]; cﬁﬂfaemo@dﬁ/_

j:a amwxﬂ aJosan\{e 1?2 Ly adaﬁu&a

Mx".‘:‘-— !qr‘%

Smbt)[elca,q,a, oL=—]-
(142 ) LBy v VE&ryd

élj}aca): T B =
i o J wé.(yﬂcaaﬂ

", Iq}a Lfbe.} = C l‘#pl-'v&x > 8“"(4&(]-&&') coa-{.—’
| T W C l-(—ﬁ:’f’b

trmin

-~ Vo
. ) Zock(90)
- -J-;o [—{;o-) = - Lv,;._@, et 2! = Ln/p%}_’cclz-.
4T Ci1+2)H(E2) 4T cur)BiR)
Zeut B0) ©

e b= Urgd o e
) 7175% o



PALYS

=

W an c,e;ﬁ a S’/d/L Mo, 547,

v = r\ * LJ/CHT C’S""Lm/ﬁ’fc @"WSS-’U”’_
h)‘ S dewns ‘a ’—-*v =_lw-nmm‘4«, o umt boavd i d Hrops
YAl S CecQ S‘néf/-'t/ P M McQ(J—W ?y

LY =URE Y e

CBuk 55 SI,,, wedél ]
_ Lot 'ﬂ*
3 5 I Sclb wesmacﬁ& “"TIM
o '
169'& ‘j'y‘-‘- YLy ‘-FTR:.-S:' = Ng @tTF—T:;S _

!(5'/‘)0 !, M:I‘Qw-uﬂ s[eJ ﬂenq.c{% ) f'\ (9 OS‘PC—'B

T}’@\ = n("?)(f()w) ~ | ‘5‘1?&_7 OM""'A TXJC::'; = ’vérro"b{/t}_
(xi




Ay -—__( Laxca 5 ot 0 ('S ‘Zmoq / éK’C’ h o

%‘ﬁ ff‘ﬁa 7 f é B "‘“"Q""wf o

Cﬂ;u + }___qa__ ---_‘-Q_,,T +&{«u

Fa Y

JCc‘E‘) - cra 7V
o C t+%} -—ﬂna_ L
don( H—-?:) o d G gt - w2) _ H/e-)g
& a Crm)dE

@b' c) Leocomars

dT, - zownaa@:\r -Q,,T .;_}1,
d(ct?) Al &)

o’j:v LouCiez) JP ﬁwn R

dfcf') dlet)
ALy + ( N “"gvlu 7‘&11/
dct) C 1+i~)’5 ) \C1+E)°



ecep) G i ==
%19‘ | soln. ¥o mwiﬁ‘-aﬁwﬁi&-‘ - Fr
| londet

¢ ;+%p L ) ]: ;‘Qqu; *}v

- dCed) Ci42)?

; Olqw ot oo, t=t
o itl dedect< lé’Lwﬁ-ﬂ w:‘lLQ\Wu&_'j%

Iﬂ, f'ﬁo) = Iq/oc H2nwr) a:mm') exr-?[" Tda’o (,tmm):[

C 1+2mA)
4o |
-+ S \3—4};“-213 e‘xP[-otd/oCH?:‘)(-&'?jcc}é’
-t‘mm-'—_ C ["f"ﬂ)B

First dom Ti} ,_
‘f:h-nn‘,im'{

Lwo‘&-wdh ai‘slgég Sounce a){‘%‘:‘--}w . Soln. Same
wy -em.,}chas yaaa:. T = Tyirii20m)

. C t+em)?
‘ef-.Cﬂ-UoG -[Q\, aoécﬁdge—,u;@ e~ T allenwat on deana
B £
., ) = S“ﬁ%(_u%') cdt'
. trmin

5*10104.91_,0. cﬁf)au dua +» aésofﬁ'm -ﬁ‘-’u ML
g &~ v E,,m sz?m, . Cloud y
U& o et wfc}%fot/\cdloc:&fﬁz
Z
T e A

L —
Ny Tf'%




| B 57

P counas Vs could Yo mulbiple laubs 2t
M&d/\f«ﬂ;[u%‘- |

j;g ) r;’v!-"-"- ?"‘/CH'?‘). |
vV V Vo ! Lo W&/ﬂfﬁ)
1 Al _tn U3 @b)“"’
e 1, ) em=Va/ 11200

hab eds bt spectaa echidat ;.uc,Q\ _Q;n_a dous
/eaiif Aom{wmw!:c A&M?‘M nw't'&aaﬁ a-fafﬂ/bafz ’&

= ”* F'e?‘ , —'IJI :
Ay =Ny = T f, S ’)w%&m%

i 0 1o s rsstprame oh. alsontoc. [W olisounads
&;? A= Ctt &)V

&C“—?—-) p—-3 HJZ(%) ’CITC‘L_)Q‘gd gLC’"f%)%"ajdj
Ly~ fmxsf‘j«s ‘s 427& 5{ .,(,w:-aeaé’ tntnodua

(; L

O‘a fl Nooctdh 1. L (Zmn)

ﬂwjfﬁ \j""’ = S Rncar) ot 3 itﬂ'z;w:aﬁ

t(2an) .‘[5-(2_.,,.,,,) ]df""‘jﬂ-ounc![:.zmu'-‘-'"é
0\("')’9 = < ﬁ'ﬁ—tal.pk SnH[}) )(Ht(-i-) %‘[c:r%)%-')&]cﬂ*

Me<
+{zem)

rIc?’V

Do callr. dL/dx -'—"**1/[[1(&)0-}%)] g ﬂ*_(a-)anﬁ(o\a-i-i-)?

g

—cdg

fn
at-.z, ,c-F,_.j,,acﬂH!o) S%M(,u.z)a %z (2] S[c:&)%%] e

ol frys Ould) SY:+tH=l Q_GEMY EEMS"C‘

> 1+2) K

H’n& z=mn oi?"lg-*



&

~

N

e = __T_T_?;.ZL .Fu#r)“ro) Ct-ﬁt'i';,g)"3 . Xpuxr(2a) <
P

)5,
Dure. g(&):(.wa}%-%\

a—‘—% = Yo od 4}0:" -f{':"
de

I +2 4
EM
T T Siyu Nted (e () craP ol Sla-2)de
Me< T 2% TH(=)
Zmrn

MeC H @)

/
Recadl : H(2) = Ho [:/l,, bl (12 ¢ D (1) 1 N C12)7] &
Cumngnd Wwﬂmﬂ Lp=o
| Ot 2706 28  Om(42)> Lomnales
= (=) = Ho C_EZ,OHZCI-;-})B/ z
: ‘:(_‘}_V = met Lruy s Oul0) 3 : 7 Xz L¥a) Cl-lﬂ"—‘d?/zc | |
oo || [ > T iy I = s
Poramedeco : 4— barger Lunorty

o nHJO):

B YIEY Y /Owrl.%%fohzmt Fom

1- —~
~ MNpeto) =LI12F weo-S I R Zw 3
= 2,25 %0 C~%:; )wﬂ. ena=3

/2
¢ Ty, = 2.65%w . (H16) o 225x05 ‘%2.')'&1(121:;0“) (H—&i;g
T 2 u7xw N A Q0




Brachornn _

>4

1 s oy ba et paenumb e o a

< Pk of astombm b

Fon

| Y).,_g_;_ P = Ne HCH-"‘)Q( C+) - AT LV

it tise /f’,,-‘: LY.T\

C 0 IG_M j.s_ . thJ " _n CH*)QnH
() Ne =V CH.""“) _

Nurc m ’-‘- l’\ TRy A= 4rxic (T/-*quy-‘--_f |

%th nH»:I‘.‘_ n;.’.al

)
A

S e
o r -

—tiy- 2}

Cloa Ly D o bR Cre)

r_-,---z.l




T

aWcz=) <oC C'I-lf-_-z"_z)cplL
My ex“wf
. Io ,‘-’ -
pmm«‘ia‘*«ﬂ- '!V’ b’ ;P.'Dp”"“ 3
' ol Ih
G Meedte “E b% /»MWX(/
eV \

s

anﬁﬁlﬁmn LT> = Yo >
Ivo ' Fan 4’[‘&"

ety T8 = () e ?/‘P:B 122,

'Dcorru

= ov) == 0.dT>

. o
s

b ba

y "::_, P ~

2 T P V"

Olp== £ t * ’
> Le 5 =

Zals

ot 2 < G “¢ =(gst 06')('4%*) 304470
Db .
=6 /\a\(z g,oeq a@w%{\m’oota/l(dn

&v' can € deacere In [ 49 M,"%}ME—Z

&

iencnﬁ_

. 06)

"



sqo,,

eff

Y A1




Illllll 1

1°0
2l

100



[

Qo Ludz: | @

N 2 465 : VD L Q14T ol e o predokd

C!{-;')q'r areuuning A~ Aowat-

jonalon jete

(2) 2O ovca) L C""'iﬁ‘ - s‘?’"’ﬁc‘”ﬁ%qgm“
.ex'(navao(a 6&4-&5 cowdl . tonxaly

e .
Im/bunu, ﬂu o@'WMQt?u-F‘
C«!nuti q,u.‘éét /Ucﬂsér f"l“ at—

Z06

PL'CJ.I{M We. May L F/L&éc.bﬂ.a, —eﬁoc‘ﬂ-o at

Sclunab'e:

M /Lw..Q_ wut'aal{)eu“aﬂ 2T - w@:cﬂ;
1—&4, (lntm Camed. /Le--:om
wU$)note

&4— tontapd
R S 797 ///7.4-- et

t

2ot ™

W-Qod.‘ doe,. Ll IMM .' 'Uu»fua fmmaﬂ ?ﬂ-ﬁdd’{ﬁ’)

Lot

B afeun ﬁﬁu@aﬂw ﬁ I loaﬁcg/&-‘dﬁtm/




: &
||y, () = S 1'4/-5'*‘1" )e "P [ Twscez )€ Xcﬂé‘ .

..._.__'t mﬂ [

pCIyQCf-I-;’) = S ﬁdoc%p) CJ-&“ e

o(aa_(.n['é {&W -(-1 .'-'"9 -E-o

4;6 aém&%%rw Qﬁ“ -.1_-’ : Oémuu az,,&a{w_q/ -

./-54’9 (4 !.) = gja},c 2al ) EKP E— Ta}o(:w) (e' )J t:'_'.'c:l'é

toin | 20e0 (")
Qocagph 1420 (¢") & 14 2 (6"
1+ 20t")
_éo'
“t =
o i) S By, Crezaacem < 44"
£

\%)7 € den) = ('2 L‘tﬂj) G:'{;C u.w(_{,nl)_j




&=

Y/, Mm ) qaﬁ&nes o

1 | —_ - e Ty - S
Tn’twmsnc« chfﬂu" lJn o
—— h
v,

@/p_)o!s B 1;2- >%
‘?,man [lm s 5144{-#6@ in 1o @/;)abs ancf vo _

| | Wi&ofow(ﬂ M«/» f:)rzcha‘aﬁ Va—[ou;@é_

2y = V_mzzl X eyt = @U2LA
E- Ve

| \/ofmwuz, LM un“(a

] o - ¢ 1+-1—J'°Sgb—(-—j Ly (@) J(-——~> v@ﬁ
o § o Wy

y L% - L A C‘-"—-L-':“
IR Buls) ep U

s TN, R

1 ~ YL,




N

Zowt

] vao _Ho)_-? .E‘J"E‘C— ____J%—
Lo )¢ 1) HiadfHo

#__thw  BEusbr &Siby. W)=t (1R

s B B

L My =r1ablestgRe hmod, Mys-200t

™Moan -_-,'_7'5“,&9?3 S (o) —dS-6

Mae == ﬁﬁ%("“ﬂvﬁ)) e

4 (Mas Y8 6)

-~') L,V ..-U.F(‘x (10 x‘so?x!u's) 5({0

DL Mg =a0d D Ly =65 smple e

. X o
T’Vo = 65X 102'8% 5 6%{0_- x }_ff.?.- %%'ogag.q (é
T (2,098 ~1 2

e ~ x5 crm~2e-' He™'
‘p‘ ¢ =Ysco A C%L‘vu.)

Y IV B
W = 4Tk 2.}{35 y{o_h_mzp/@;ﬁ
= 0.6«

Uemn = Y. T xi™ BJ””[D/M% (crv@



