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® The Planck satellite was successfully launched from French
Guiana on May |4.

® Separation from the Herschell satellite was also successful.

® Both Planck and Hershell are on their ways to L2.



VWMAP to Planck

June 2001:
WMAP launched
August 2010:
WMAP 9-year full-sky

survey completed

March 201 I:

WMAP 9-year data
release (tentative)

~July 2012: ® Planck will also be at L2
Planck |-year data
release (tentative) ® Block microwaves from the Sun, Earth and

Moon 3



Atoms Dark
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13.7 BILLION YEARS AGO
(Universe 380,000 years old)

Komatsu et al.

~WMAP 5-year~
Cosmic Pie Chart

® Present-day Universe

o Age:13.72 £ 0.12 Gyr

® Baryon:4.56 X 0.15 %

® Dark Matter:22.8 £ 1.3%

® Vacuum Energy:72.6 £ 1.5%




WMAP 5-Year Hinshaw et al.
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Hinshaw et al.

WMAP 5-Year
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Analysis:
2-point Correlation

+ C(0)=(1/411)5 (21+1)C\Pi(cos8)

 How are temperatures on two
points on the sky, separated by 6,
are correlated?

e “Power Spectrum,” C,

— How much fluctuation power do
we have at a given angular scale?

— |~180 degrees / 6
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COBE To WMAP

* COBE is unable to resolve the
structures below ~7 degrees

* WMAP's resolving power is 35
times better than COBE.

 \What did WMAP see?

11
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Planck: Expected C,'emperature
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E-mode & B-mode Polarization

 Polarization has directions:

—Divergence-like Pattern: E-modes
—Curl-like Pattern: B-modes




Tensor— to scalar Ratio, r
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¢ No detection of B-mode polarization yet.
® Upper limit on the primordial gravitational waves:
® (Gravitational Wave)? / (Density Fluctuation.)? < 0.22
® B-mode only limit: < 4.5 (957%CL) 15
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CMB: Achievements So Far

® What has CMB done so far?
® Proof of the Big Bang (Penzias&Wilson; 1965)
® Discovery of fluctuations (COBE; 1992)
® Determination of cosmic composition (VWMAP; 2003)
® Deviation from scale invariance (WMAP, 3G; 2008)
® What is next!

® Joward earlier universe!

¢ Primordial gravitational waves (B-mode) &
non-Gaussianity

17
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