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Supernova Cosmology Project
Perlmutter et al. (1998)

1

o

-1

0

99

i i i i I I i i i I i r

42 Supernovae

1

Ap.J.
astro-ph/9812133

recoliapses'eve^T

Universe 0* ^
v

20



7 ^

£-0

-/o ii

ei {>

t»c/«ct

21



£) -i- jk p
I

Jo U J jlst /Cpc

i*AU/*r

_J\ < O

A<o

/i>O

for-



r <t~

/Uo
^ t

k

A

en. 043

23



j h O

Jl-

^ /
tir=

3

(9

JL->

24



trz

t-

25



( t

I -

-3 3

2 -

26



Proper

0 \11 - k

r O 5 a

Ai

o

^> ~- o

X
Si J2

y

Yc

I

-^> O

he>O

0

"t,

V

Y,

7

1
u

27



I kcc* 2- < 2 * T > «

L - u

Ji- H x/o

-2?

28



ce b&bserire.r5 /

cu*i

H.

= R

<L i

= Hi

IS

~X

-̂  / /

< fi0 < -/

29



y <£;

/
i ̂

/ '

[) -

itU)

O '

W

L"
l-

l

30



JSCuV)

if*

• • • ]

H

= JL9

- 3

< n

9 <

i

I".

«4-

1b

31



Q,

Ho

o

H-R,

_ \

(L

S -

32



#T~ ^ '

%_y o •/-^ ' * • **"••«- c> Y

*

a

Xt I =

YV}

£-K> ~ Z ?s~ ̂  — ^ /

•3) ii^^r';eS ^* i SM^L groups A

i
33



11 s

/ M
ITT

3

s

— i,kc

B

\ ,

34



parc

CTh dr

y

)**

7 /

-r

£

v

-x

vc•*<.(:le

*/// 4

35



2
3

36



(7
/ ^ yy? '

11-

T*~e<2 dett$*

A

I

37



J - LJ —

•5"

' u L.

' 'A)A) t

P-Pc

f 0

= >
3

Tv
I:

38



7V

T&r~

39



AJ(T)

Tc

T<
<

•fir-
4o

si

ZY

y

3Y £M

V .
40



A

f

P'=,
***"" l/^J^J^ fr

f

_
/

Z7 3OT*- L —
n -" -T^r «^ l < ft) .

41



IS J

i

= > = O

42



<*

U>vt^

/ /77ep-

TVU ' ^ 'J

e*

f

/**>

43



"ZJ2—

/

he+J~e> ^ cJri^r Or

fir

r i r> iv) c^ y^>_ vrn\ 'T'3
or

y

77

znl 7 ^ -^ - 7 ^
V - 69 7;

44



0/

T

fo

**+

nY

T<

-* 0

p
r

Tr

'



o

rA = n

p

f-U
^

'W

to

iHCTt

<U

Qooll

%**• <Ltscfepe«cy

10
nfm

46



/ ovp r
f- - l& UAe 1/

Si

—f~' I

t

N/-

V

x 1

laFTT



? 4J.

~To ? J 3

-t £)

j? ^ aug ///>9S bV- ///>9S Los^ns

X

C y cf

e-l c

48



Up

c/

rD

My

< * •

4

49



X

j

& h^r^oir\ *sv*yi**etry \S

* 7

j>rbloce><f%

A -

50



p U

I- r

l

r

OJL, ^

(/

X

/A- \
7 /

51



rrjy

r

rh /

I\J' ]

&>

na>i3 r&<*~

J,

ft M '(&<*?)

- &? P

b<<O

(4-- Co

T

52



r/>v

i4f^tx

s

TV

53



l

/n
it 2

- °*ffy-
/6

&fu<(r
(t

UU

54



/r I'o/t p

/

/

j&P

^-

>n'»c (/(//

Pr& d JPef

/On, ~ f/OZ. f

r

55



cn'*

*

l0~
X1

^ HYJO

*iv<£t
i

J14.sc Si* < l^K/d22 o^ JLU} <.tsr

56



n / /

LA-em

/ OtfCts*. n

TCC "roa<ty

' - 3 I

OL

y

M
i

ooe>v

'o

[l ex/e^rf k — t/OJ

K e C/hrir»fS* ^oc//d n.

f
\ I. . - ^ . X - . -

57



VD £ Co

V,0

(I

58



-y©

3*
-Y&

jo * r 10 Me {/

59



e

j

/

-ft I ' I JLJ

l/d/o

T

D

V

IKSku , <r —• _' -< /£/

KHZ Cc ^ (

/0 I K

60



3

Vj.
3 P^

"7
/o y

61



L

1

- j -

~y

A y_

62



ft -p**5<z
/ '

t/erse.

^

Do "2 ^ P

J

X / 3

/c

72

V

l/o

T
ry

r.
JO-

63



O4jrC?e.c 7 s

;_r

\f0 - rs

hor ? y

sm) 3

61 i
p /jxt

7s

/ e \Jn -fv

VJ*

Vo

64



/puw#»v P

*r #f-

"T

/

h\

-brine 10

-v so

n

V(

/^

tie

65



&

C* -n

a

O

i

p

(7

d/

»T

6*V

<re-

66



l>>

I awe. r

Itn car**) PAX>

i4W-
•7

«L

D*

I

Sv/t/rip^'' We p 7

67



i

68



I
ifi\,[

A -

- ri + C

\

8

'&oJ>

r

V

s
/

SC/'r) X Jl

f

(? (7

?

a

Xi

- A / SC/fr)
l or-

69



f)f\a — hire. yy?<is5

/

/

-fie Ue^ 73 A^(- /A

f
<7

(7

pss &/irJ

A

n'

70



V
m | * JLJt

71



V

«t:

«\\

72



oi.

TltSc

HT-*#

nv

=> A < 006*)

, £
e

73



"*t\

a*

74



75



£ = A

A

'dofife I
/

IS

Is

urer

a v ob/e- /* rc<< fe g-0 ^s A>

ps

76


