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Figure 7 shows the deviations from a blackbody spectrum with a temperature of 2-726 = 0.010 g
N

K published 1994 (Mather et al. 1994). After careful studies of errors caused by the FIRAS 3
calibrator (figure 4). the CMB temperature was finally given as 2.725 £+ 0.002 K (Mather et al. Q
1999) with deviations from a blackbody spectrum less than 1 part in 10°. )\L’
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"for their discovery of the blackbody form and anisotropy of the ¢ & Q\"v
cosmic microwave background radiation” 'S'A . D\L’

Photo: R. Kaltschmidt/LENL

John C. Mather

D 1/2 of the prize
usA

NASA Goddard Space
Flight Center
Greenbelt, MD, USA

George F. Smoot
@D 1/2 of the prize
UsA

University of California
Berkeley, CA, USA




Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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about 400 million yrs.

Big Bang Expansion

13.7 billion years

MASAWMAP Science Tean
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A trip from Big Bang to present day Universe
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DTU Space: PI status in the Planck mission -
assuring Danish scientists direct acces to

the Planck database

Support from SNF and ESA — Felgeforskning

Planck was launched May 14 2009

July 5. 2009 in orbit around L2
July § — August 13 CPV
August 13 — 27 First Light Survey
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Numerisk styret
vikle maskine.

Samme vinkel
mellem
fiberlagerne.

Ens temperatur
udvidelse.









Volumenet af limen
er kritisk og skal
veere sa lille som
muligt.









LFI: Low Frequency

Instrument
« 22 pseudo-correlation

radiometers, based on
HEMT LNAs operated
at 20 K

« 3 bands, 30 - 70 GHz,
Ilnearly polansed
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Frequency

Instrument

« 20 Spider-web bolometers,
and 16 pairs of Polarisation-

sensitive bolometers, cooled
to0.1K

« 6 bands, 100 — 857 GHz
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% Spider Web Bolometers & PSBS
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145 GHz PolarSensitiveBolometers 857 GHz SpiderWeb Bolometer

All HFI flight bolometers have been built by Caltech/JPL,
integrated into pixels and tested in Cardiff,
integrated into HFI — notably. JFET (Rome) + REU (CESR)
and then tested at instrument level @ IAS, Orsay.
NB: Flight Model includes 4 PSB pairs @ 100 GHz
(folluwmg the dest:uplng of |he 100 GHz recewers from the LFI)

HCE F.R_Bouchet, LAP: Planck status cmugcmwmzm 17
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ke HFI (Russian-doll) cut- -away
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Sum-Farth 1]
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Spin axis

Science data ! N
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lScan angle = §5°
Boresight
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the interstellar medium). The synchrotron emission |




Free - free emission

v Y ff
serlv) = Aff(g)
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used a single component FDS model 3. with a temperature 7, = 18.1 K

iy ~ [E%J’—l]( v )‘“*1 Finkbeiner, Davis and Schlegel et al. (1999):
esri! J\voa Model 3
WMAP Dust Map W band (94 GHz) \
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Significant improvement already obtained in the FLS
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Planck First Light Survey
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Planck First Light Surve
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Planck First Light Survey
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Ariane 5 ECA Launch = HERSCHEL - PLANCK - vy 14, 2009
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Planck is in L2 orbit since July <
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The Launch of Herschel/Planck
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Intensity, 10-4 ergs / cm? sr sec cm1
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WMAP Synchrotron Map K band (23 GHz)
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WMAP Free — Free Map K band (23 GHz)



PLANCK Reflec rogramme

WMAP Dust Map W band (94 GHz)
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A trip from Big Bang to present day Universe
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WMAP Q band (41 GHz)
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WMAP Internal Linear Combination Map (£ 200 pK)
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WMAP Internal Linear Combination Map (£ 200 pK)
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The Launch of Herschel/Planck
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