


COBE WMAP PLANCK




PLANCK FREQUENCYMAPS

a
217 GHz




7000 R vt ':' o et ettt
— : Planck TT spectrum ]
N = X -
¢ 6000 : . :
i - . i
— 5000 | : .
CSI ; : ]
4000 : 3
S - : )
@) - : i
— 3000 F : .
+ : : :
> - : §
<’ 2000 F *. .
||\‘ Z LB )
& 1000 j‘w WP L :
0 pH—++HH——r A U SRR BN s v
500 F ‘ : 200
(\]l_l . ®
A 250 F 1 | . ) ++ 100
5 0 - L | ”E:I + + ¢ + Vohe _ .¢¢ t N 0
[ ] ®
< m Lam + .
& -250 T dads o 1 -100
< ® :
—-500 : { —200
1 1 Illlll 1 1 1 ! 1 1 1 1 i 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 J
Q 5 10 20 500 1000 1500 2000 2500

Multipole ¢{



5000 r

2000 |
| |
[q\]
X
3 1000
| N—
a‘ 500 |
200 |
100

Planck

100 *
143 =
217 ¢

500

1000

1500

l

[uk?]

2,

95
1000 | 150 s12 |
C 150 R12 | L
220 4 &
]
]
]
100 i
L [
%i%' *
10 ' .
500 5000 10
ACT » 148x220
1000 = 148 .-
« 220 =
3 " ’ s é -
N ]
F 3
f
100 F . {__
- ok i
; [}
iF Ii
10 ' P .
500 5000 10




6000 —
5000 |
~ 4000 |
"
< [
= 3000 |
S} :
2000 |

1000 |

143x143 cross spectra

1000 1500

2000




8000
5000 |

~ 4000 |

o~

% [

= 3000 |

&

2000 |

217x217 cross spectra

1000 1500

2000




) ) ) ) _ ) ) ) ) _ ) ) ) ) _ ) ) ) ) _ ) ) ) ) _ ) ) ) ) --_--_-- --_--_--
- = I.I -
- = I.I -

I.I
- - |.| -
|.|
s
L5 i = -
[ -u
-+ -
- C - IJL —
e n.l
o p o ..”.. -
S n.l
L R L 3 -
-
..l
I I = i
X -
L O i = -
- -
- O - . .
o =
L » - .
.I
- = I.I I.I -
I.II.-I
|-.|
B L o ]
.I
—n
- - — -
-
n n = i
.I
—u
- = |. -
—n
|.|
—n
B L  m -
T
B L . ]
—n
|.|
- - — -
—n
|.|
- - |IHI ]
—n
- = .| -
L |
B L | ]
|
L ™% [ . J
u
u
R = u ]
1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 _ 1 1 1 1 --.—l—l—l—l—l—.l..l.-l-“”—-.—--_--
(@) o O O O O
m o0 <

5000

4000
3000

(7] '@

2000

2500

2000

1500

1000

3500



0.4

0.2

2,/ [uK?]

-0.2

—-0.4

Planck 143+217

N 1
L1 ™) g Mg S
.y | T e L e !! ol T
t ' -

|——t——

1000

{

1500

2000

2500



EE 2
D, [uK7]

40 |
30 |
20 |

10

A R R U P I




-
1
-4 -5

,_01XG"L

,_0l

g 01XG

12/ 8 05L(T+)7]

O ¢0 0 0—+0-—-

1

YV

500

400

300

200

100



PG/ ) /()

0.8

0.6

0.4

0.2



~ Planck
—a—

WMAPY

Cepheids+SNela

Carnegie HP

HST Key Project

UGC 3789

RXJTT151—1231

S/ clusters

60

65

70 75 30

Hy [km s '"Mpc™]

35



~Planck
—a—

WMAP9

Cepheids+SNelo

Carnegie HP

HST Key Project

UGC 3789/NGC 6264

- RXJT151 =121

S/ clusters

60

69

70 79 80

89



m®, —mg(ACDM)

Mm%, —mg(ACDM)

0.5

-0.5

(a) SNLS combined

L PR N T TN S TR N SN TN N T AN TN SN SO TN NN SO SN SO TN AN TR ST SO TN NN SO TR SO N '
0 0.2 0.4 0.6 0.8 1 1.2 1.4
A
——————r , T , ,
L (b) Union2.1

il
’l

] " I| ‘II i
\|I ‘h\ “""| {h
|

A

0.6 0.8 1 1.2

1.4

Union2.1 SNLS SNLS (SALT2)SNLS (SIFTQ) Planck

n
0.8
0.6
0.4/

0.2+




YDP

| | [
O F 4
~ L _
o
- Aver et al. (2012) Standard BBN -
&L ]
> H
——t—+—tt+—+—
:—5 <— Planck+WP+highL -
O e '.
= =
o b
AN e e e e e e e e e e ., i
N 7
i [ Pettini & Cooke (2012) |
0.018 0.020 0.022 0.024

Wh



0.03 T T T
ACDM+running
ACDM—+running+tensors
‘ ~ 000 |
ACDM %
+running+tensors ~
<
T 003
—0.06 . . . -
0.94 0.96 0.98 1.00
Ng
1 1 1

04 | ACDM ftensors |
ACDM+running-+tensors

0.1

0.0

0.94 0.96 0.98 1.00



BASE ACDM MODEL

Parameter
Q, h?
Q_h?
1000.

Value (68%)
0.02207+0.00027
0.1198+0.0026
1.04148+0.00062
0.091+0.014
0.9585+0.0070
6/.3+1.2
0.685+0.017
0.828+0.012
11.1+1.1
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EXTENDED ACDM MODELS (Planck+BAO)

Parameter Value (95%)

Q, -0.0005+0.0066
2 m, (eV) <0.23

N ¢ 3.30+0.54

Y, 0.267+0.040
dn./dInk -0.014+0.017
F0.002 <0.11

W -1.13+0.24
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THE CMB AS SEEN BY PLANCK
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