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The Cosmic Microwave Background

Linear theory - ‘clean physies’

Basic elements well understood
- numerical codes
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The Cosmic Microwave Background
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Linear theory 2 ‘clean physics’

Basic elements well understood
- numerical codes
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Credit: NASA/WMAP




CMB Power Spectrum

Multipole moment, ¢
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Basic cosmological model

«Just 6 numbers”: MARTIN REES

JUST SIX NUMBERS

.Q.bhz .Qchz QA

Densities of the Initial conditions
universe

T Reionization physics




The CMB power spectrum
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ACT probes new scales

OBE

VWMAP
PLANCK

Point

SZ
Clusters

Sudeep Das for the ACT collaboration Renée Hlozek (;He“
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The Telescope

Located in Cerro Toco, Northern Chile
Iigh and dry: 5200 m above sea level, 0.49mm PWV

6m off-axis Gregorian primary

1" resolution

3 frequency channels:

148, 218, 277 GHz



Results in this talk use full data from two frequencies (148+220 GHz).

BOSS=NGC

BOSS—-SGC

Masked
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Planck (143GHz)

ACT (148GHz)

S7Z cluster

radio galaxy

(C).Amir Hajian
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Where 1s ACT's power?
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Effective relativistic species
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Effective relativistic species
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Inflationary parameters

Sievers, Hlozek, Nolta et al. 2013

Changes in B WMAP7
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Inflationary parameters

Sievers, Hlozek, Nolta et al. 2013
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Constraints on the primordial

- O l er Hlozek et al. 2012
3 x10~°
x10-° ' M
2.7
Tt - 2.6
2.5
34
5 6 22
:
2.5t 1 1.9
o
s y
24
oy
-§ - +
B 3 1| :
g =8Eano=> .
& 2r o ok SR X
: 4
3
1 WMAP + Hp 1
§ ACT + WMAP + Hy
0....1 2 2 PR S T S T | M M PR S S N T |
103 102 10!

k [Mpc ]

lenée Hlozek — Cornell



2000

p—
)
-
-

(0 +1)Cp/2m [mK?]
=
S

500

0.10

0.14 0.19

0.63 0.04 '0.06 | 0.7
b | Hlozek et al. 2012
g
r )
LI .
1
L 4] 7+ leld
'@ 2R
‘,' I
\ )
‘ \
: 1 N N\ ¥
N {
500 1000 1500 2000 2500 3000

Multipole ¢



P(k,z=0) [Mpc?]

105t

2

=
[

S
(]

101

ST

LyA (McDonald et al. 2006)

BCG Weak lensing
(Tinker et al. 2011)

CCCP 1I (Vikhlinin et al. 2009)

ACT Clusters (Sehgal et al. 2011)

SDSS DR7 (Reid et al. 2010)

ACT CMB Lensing (Dasetal. 2011)
ACT+WMAP spectrum (this work)

Hlozek et al. 2012

103

o

o

k [Mpc~']

Renée Hlozek — Cornell



3513

Planck Data Reconsidered
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(Consistent cosmological picture

WMAP 94 GHz Planck 100 GHz
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- — - lensed CMB
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* TODs mapped — CMB maps at different

frequencies



* Make a mask for galactic emission and
point sources

* Remove residual galactic emission
from spectra



e Create covariance matrix
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includes noise model,
mode coupling matrix, pixel window
function and beam transfer function...

vvvvvvvvvvvvvvvvvvvv

0.0007
0.0006

0.0005 -

NeluK? )

0.0004

0.0003 -

: 100 GHz
00002 F «

AAAAAAAAAAAAAAAAAAAAA
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* Compute power spectrum

* it model to your

data
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100 GHz 143 GHz 217 GHz

Use for- masks
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With additional cleaning...




143 GHz 217 GHz

Use for masks
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Cleamng coeflicient
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What does extra cleaning do?
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Resmlual dusty emlssmn
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Parameter shifts
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Dusty galaxy emission either subtracted,
or modelled

Planck model to handle the
dust

Doing extra high-frequency cleaning
gIves

Shitts we see aren’t due to improved
cleaning...



Where do the shifts come from?
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Ry

Shifts in sitimulations
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Where are the shifts coming
from?

We don’t have the same maps as the Planck team uses.
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Different cleaning prescriptions
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Summary
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