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DIRBE 1.25, 2.2, 3.5 um Composite
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Early times

START SURVEY

EXTENSION 2
EXTENSION 1
HOMINAL MISSION

48 months
29 months

15.5 months
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COBRAS LFI & HF1 DEVELOPMENT TRUMENT CSL HFI1 LFI
& SAMBA i CONSORTLIA % TEST EOL EOL
REFEROOK BLUEBOOK EARLY

RESULTS

2 spectral range (30-850 GHz)
C=esa —Two different technologies
Control of systematics

COBRAS/SAMBA

dT/T ~2x 1056
No requirements on polarisation




Angular
resolution

70

0.22°

0.08°

Aniello Mennellz, Ferrara, Dec 2014

Sensitivity
(90 GHz)
(0.5 deg pixel)

420 uK

16 uK

1uK

Component
separation
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3 channels
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Planck Telescope
1.5x1.9m off-axis
Gregorian

T=50K

LFI Radiometers  HFI Bolometers
30-70 GHz, T = 20K 100-857 GHz, T = 0.1 K
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Scientist, Mational Radio Astronomy Obsersatary
Electrical Engineering, Astronany
Werfied email at nraoc edu

Extremely Low-Noise Amplification with
Cryogenic FET’s and HFET’s: 1970-2004

Marian W. Pospieszalski

National Radio Astronomy Observatory
Charlottesville, VA 22903

May 16, 2005

Abstract

Improvements in the noise temperature of field-effect transistors (FET’s) and, later, heterostructure field-effect
transistors (HFET’s) over the last several decades have been quite dramatic. In 1970, a noise temperature of 120
K was reported at 1 GHz and physical temperature of 77 K in 2003, noise temperatures of 2, 8 and at 35 K were
reported at 4, 30 and 100 GHz, respectively, for physical temperatures of 14 to 20 K. The paper reviews



The Planck one-year all-sky suruey Eesa (€ ESA, HFI and LFI consortia, July 2010
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P2013 parameters for the minimal ACDM model

Planck+WP
Parameter Best fit 68% limits
Qbhz .......... 0.022032 0.02205 + 0.00028
Qchz .......... 0.12038 0.1199 + 0.0027
1006y . . . . . ... 1.04119 1.04131 = 0.00063
012
T o e e e e e e 0.0925 0.089f8_3: 1
77 0.9619 0.9603 + 0.0073
CIn(10°4) . . ... 3.0980 3.089*1-024

-0.027










.... leading to remarkable constraints on spatial
curvature Q,=0.000+0.005 (95%)
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.. and to neutrino masses 2> m, < 0.21 eV (95%)
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.39 (Planck TT+lowP+lensing)

ACDM (Planck TT+lowP)
ACDM (Planck TT+lowP+ext) |

0.975 0.990
ng

Starobinsky (R?) inflatiol

n,=1-2/N =0.967
r =12/N2 = 0.0033
dn_/dInk = -2/N? = -0.0006

...... but, there is plenty
of room at the top

(and to the side!)
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Dark Energy Dark Energy

Before Planck After Planck
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Wielki wybuch

Kosmiczna inflacja
(proces blyskawicznego
"puchniecia" Wszechswiata)

Tworzenie czastek elementamych
{powstaja kwarki, leptony, protony,
neutrony, a nastepnie — jadra atomow)

Era rekombinadji (powstajq atomy: elektrony
sq wychwytywane przez protony, jadra helu, deuteru itd.).
Fotony tworza tzw. promieniowanie reliktowe

Wieki ciemne (WszechSwiat jest mroczna,
jednolita,zupa"atomow i jader)

Powstaja pierwsze gwiazdy i galaktyki
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