The Planck Satellite:
Early results and more to come
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Science Goals

Map temp. and pol. of CMB... measure cosmology
Map galactic emission & magnetic field
Measure bright extragalactic AGN and DSFGs

Find galaxy clusters



Capabilities
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1.5 million km away at L2

(movies)



Planck’s first full-sky image

Goal: map galactic emission...



Planck papers released so far:

25 "Early Results" papers (Jan 201 1)
| | "Intermediate Results" papers (from Dec 201 1)

N>20 "Cosmology and product” papers (coming soon!)
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Expected power spectra
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Goal: CMB for cosmology... Real spectra soon!



Planets are the briﬁhtest objects, compact & well-

suited to probing t
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Simulated Jupiter at 100 GHz



Monte Carlo pipeline to probe reconstruction error
AN

simulate signal, noise,
electronics, efc.

reconstruct beam

repair spectrum

Huffenberger et al., A&A 510 (2010)



Compact source catalog
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arXiv:1101.2041 [astro-ph.CO]



Goal: Measure AGN and DSFG...
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Cosmic Infrared Background
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“Jse CMB to st_u%ly
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CMB lensing

cosmic web
at
zZ~ 2=-3

Planck expected
S/N~ 20!



Sunyaev-Zeldovich effect

Galaxy cluster (100-1000 gal.)

Hotgas T ~ IO8 K




SZ distorts CMB blackbody
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Early SZ cluster catalogue

6 months of data:

| 89 cluster candidates, 30 new
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Fig.4. y-map of PLCKESZ G139.59+24.19 as observed by
Planck (colour image) and AMI (contours) at a common reso-
lution of 13 arcmin. The contours are from two to nine in S/N
ratio.

arxiv:1101.2024



Planck forces re-evaluation of cluster gas models

(no

rmalization at least)
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But SZ vs. X-ray models OK!
arXiv:1101.2027



summary

Planck is a terrific instrument for cosmology and
astrophysics.

Important results are out now on:
clusters

AGN

DSFG
cosmic infrared background

Important results and data products coming soon!



