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A% Telescope

* Primary: 1.50 x 1.89 m ellipsoid (CFRP)
» Secondary: 1.02x 1.04 mellipsoid (CFRP)
* System:
- 1.5 m cdircular projected aperture
- Total MWFE<40 um nms
- Total € <0.01
* Reflectors are being developed by Astrium
Gmbh, led by ESA am:lﬂleDamshSI:me
Research Institute

(PI: Dr. HU. Norgaard-Nielsen)
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2010-11-04 Ken Ganga



The Low Frequency Instrument LFI

HE Aeovex
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4 . Front-End Modules
Feedhorn and OMT

. Waveguide - Front-End Unit
(SS Section) main frame

Lower support *
structure

* « o Back-End Modules
THE LFI RADIOMETER CHAIN

' Back-End Unit Reference horns « » , = = Bock-end Module (FEM)
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Picture of an LFl radiometer assembly
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Répartition du nombre de responsabilités
dans la fabrication de lI'instrument HFI par pays

25%

Ul 49 %
3%
20%

Qui finance HFI ?

L: Franoe L Imalie Etote-Unis . Allemogne
Royoume-Uni i Espogne . Caonodo

13% 15 %

Répartition par principaux centres d'intéréts
des scientifiques (plusieurs réponses possibles)

Instrumentafion i CnsmqlngintMB Anisotropies i Motre goloxie

socondoires

e, [l eroiots. [l i
e donnbat Man-gaussianité Austres galoxies




The Coldest Thing in Space

« Cryoharness

Support structure » o

L Front-end unit
_'-

i . * HFl focal plane

e

’ * « LFI feedhorns

“i - Waveguides

1.6K-01Ke
heat exchanger

Cryoharness

L]
Bolometers, filterse *

and horns at 0.1 K «Buck-to-hacks o ©
horns at 4 K

* * « Back-end unit
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7 Polarization and Total Power Detect.

-

—— ads-
SR \ & /NTE There are actually two
o S detectors in the top
figure to the left — each
sensitive to a single

N\ SEREEPRE 7 | linear polarization

%u] _1- l!.lII..l.l IS SLWRY L W [CR ]
#1000 BR 837GHz L730-36-15

: Effort is required to
- understand the “cross-
polarization” of the

detectors

T
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uThe HF| Focal Plane: ~50 Detectors

HFI Focal Plane
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Payload Summary

2000 Kg

1600 W consumption

2 instruments - HFI & LFI
21 months nominal mission

Telescope witha 1.5 m diometer « o o o o o o 4 , f
primary mirror '

HFl focal plane » o o o o o , ,
with cooled instruments

Platform: . =
= Avionic e
(attitude control,
data handling)
* Electrical power
* Telecommunications
and electronic instruments

Solar panel « « o f
and service module

4,2 m

2010-11-04 Ken Ganga
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4 D0 000 electronic components
36 000 | “He

12 000 | °He

11 400 documents

20 years between the first
project and first results

M (2013)
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Primary

Baffle ===

Focal plane

Secondary

V-grooves

Service Module

Star trackers
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Adapter
Antenna
Solar array
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Launch was May 1 from
Guiana Space Center,
Kourou, French Guiana

Ariane 5 Launch Vehicle

With Herschel, which also
IS at L-2

2010-11-04
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%7 2" Earth-Sun Lagrange Point

 Radiation from the
Earth and the
atmosphere can
contaminate our
4 measurements

e Solution: Get as far
from the Earth as
possible

e L2 is ~1.5-10° km
(~0.01 AU) from Earth

http://map.gsfc.nasa.gov
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Planck's Orbit and Scanning

Orbits the Sun 5 a9
Solar Panels always [ [ By
facing near Sun R .~ |

i Edufcfiam -4 T day:% ,{:@
Antenna always facing VP TTRETT o ‘
near Earth
Detectors always ~95° RLARTR S B o

from Sun/Earth

We actually orbit around
L2 (1.5 Mkm from Earth)
iIn a Lissajous orbit .

Planck Bluebook /(
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Voyage to Orbit
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A Planck as Seen from Earth
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@7 Scan
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Sky Coverage

Flanck scanning
2LE—0E =20
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© ESA, HFI, LFI Consortia; July, 2010
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Planck Frequency Coverage

Wavelength {wm)
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Planck
COBE Spectrum of the Galaxy A
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A A Galaxy Cluster Abel 2319 |n the SZ

44 GHz
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%7 The Coma Cluster
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d

7 A New Supercluster Seen By Planck

2010-11-04 Ken Ganga

24



&7 lllustration of polarization sensitivity

WMAP 7years 2
(Komatsu et al. 1°
preprint 2010)
& simulations
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&7 lllustration of polarization sensitivity

WMAP 7years Bo;

(Komatsuetal. 1  Health
preprint 2010) % Warning: not
& simulations e . |
7 TR assured yet
_po . iy s 2 R whether
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ILLUSTRATIVE Planck PLOTS
REMOVED FOR DISTRIBUTION

2010-11 fola_. Bouchet, Planck-HFI Scientific coordinator Ken Ganga ICHEP, Paris, July 28th 2010



WMAP/Planck E-Mode
Polarization

@ T r ' - T © —
| WMAP (4 year) I I : Planck I
B2K
AR
St +
=
g L
[~}
1

[i(t+1)C, / 2n] / [uK/KP
2 4

[1@+1)C, / 2] / [uk/K?

0

i i i 1 1 I i i i i | 1 1 1 1 ] 1 I I I 1 1 1 1
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i 4
Fi1G 2.14.—Forecasts for the +1o errors on the E-mode polarization power spectrum Cf from WMAP and B2K
(left) and Planck (right). The cosmological model, and the assumptions about instrument characteristics, are the
same as in Figure 2.13. For WMAP and B2K, flat band powers are estimated with Af = 150 (with finer resolution
on large scales for WMAP in the inset). For Planck we have used the same f-resolution as in Figure 2.13.

2010-11-04 Ken Ganga 27



%7 Projected Tensor-to-Scaler Limits

B-mode Detection with an Extended Planck Mission

2010-11-04

G. Efstathiou} and S. Gratton

Kavli Institute for Cosmology Cambridge and Institute of Astronomy, Madingley

Road, Cambridge, CB3 OHA.

Abstract. The Planck satellite has a nominal mission lifetime of 14 months allowing
two complete surveys of the skyv. Here we investigate the potential of an extended
Planck mission of four sky surveys to constrain primordial B-mode anisotropies in the
presence of dominant Galactic polarized foreground emission. An extended Planck
mission is capable of powerful constraints on primordial B-modes at low multipoles,
which cannot be probed by ground based or sub-orbital experiments. A tensor-scalar
ratio of ro= 0.05 can be detected at a high significanee level by an extended Planck
mission and it should be possible to set a 95% upper limit of r < 0.03 if the tensor-
scalar ratio is vanishingly small. . Furthermore, extending the Planck mission to four
sky surveys offers better control of polarized Galactic dust emission., since the 217 GHz
frequency band can be used as an effective dust template in addition to the 353 GHz
channel.
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+ + Lounch from Kourou in French Guiono

Plandk temperature = 300 K
Start of passive ooling

= Planck temperature = 100 K
Start of odive cooling
(20K, 4K, then 0.1 K coolers)

= HFl temperature = 01 K

Adjustment ond testing of instrumer

= Beginning of first sky survey

= Beginning of second sky survey

Date
2009-05-06
2009-06-27
2009-08-14
2010-03-30
2010-09-28
2011-01-15
2010-08-14
2011-03-30
2011-08-14
2011-11-05
2012-08-13
2013-08-13

%7 Schedule (unofficial)

Event

Begin Routine Operations

Sky covered ~once

ERCSC Delivered to DPCs
ERCSC Made Public

Sky covered twice (1 year)

Sky covered ~three times

Sky covered four times (2 years)

First-Year Data Release
Second-Year Data Release

Note that my dates might occasionally be off
by about a week or so in some cases that have
already occurred, and more in case of

predictions..
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N THE PLANCK MISSION ERA

PARIS, FRANCE
JANUARY 10-14 2011
CITE DES SCIENCES

The Planck satellite has been operating with outstanding success since its launch on May 14'% 2009.
Reaching the ambitious goals of Planck in Cosmic Microwave Background (CMB) science will depend
on the ability to remove all foregrounds (galactic and extragalactic) in intensity and polarization:

This conference will be aiming mostly at the physics and observations of the foregrounds and in
particular of the lesser known polarized ones. The Planck flight performances will be presented and the
implications of the cosmological goals for the CMB primary anisotropies in terms of the needed
accuracy of the foreground removal will be reviewed.

SCIENCE ORGANIZATION

PLANCK SCIENCE TEAM
J.L. PUGET (CONFERENCE CHAIR, IAS, FRANCE)
M. BERSANELLI (U D1 MILANG, ITALY)
F. BOUCHET (IAP, FRANCE)

EFSTATHIOU (U OF CAMBRIDGE, UK)

. LAMARRE (OBS DE PARIS, FRANCE)

. LAWRENCE (JPL, USA)

N. MaNDOLI (IASF-INAF BoLOGNA, ITaLY)
H.U. NORGAARD NIELSEN (DF DENMARK)
<J. TAUBER ( T cHAIR, ESTEC, THE NETHERLANDS)
A CCHEI[OSs DI TRIESTE, ITALY)

INTERNATIONAL ADVISORY COMMITTEE LocalL ORGANIZING COMMITTEE
N. AGHANIM (IAS, FRANCE) . PAJOT (CHAIR, IAS, FRANCE)

BonD (U oF TORONT ADA) . BLAVOT

CESARSKY (CEA/DAPNIA CaMINADE

DAVIES (JODRELL BANK, UK . COUGRAND

DE ZoTTI (INAF PapDowva, ITALY) . PRIVAL

DUNKLEY (U oF OXFORD,

HELoU (CALTECH/IPA

Masi (U LA SAPIENZA, ROMA, ITALY)
PARTRIDGE (HAVERFORD COLLEGE, UK)
SUNYAEV [MPA GARCHING, GERMANY)
L. TOFFOLATTI (LU DE OVIEDO, SPAIN)

200EMEODOD

HTTP://WwWwW.PLANCK201L.FR

Ken Ganga

30



Eile Edt “iew Go Bookmarks

Back - Feload

MASA Home = PMews & Features > PMews Topics = Universe = Features ® Send & Print 4 Share

News & Features

¥ News Topics
Shuttle & Station
Moon & Mars
Solar System
Universe
Aeronautics
Earth
Technology
MASA in Y our Life
HASA People
MHASA History

F Mews Releases

F Media Resources

ap-carmplete. hbml

HOME MULTIMEDIA

T —

CONNECT

» Log In To MyrASA | = Sion Up

Feature

Like 137 ) & 6 & &t

has concluded its obse
und, the oldest light in the un
neir best look at this remnant glo
ntific model that d

detailer

nf thao infant nikivarca fraatar



2010-11-04

HE
i

yE

R

= e UNIVERS

-1 L_.r.f ]

2 W

“al
e b
SCEEL P AN,

s TO OISCe w,-g

Thank You!

Ken Ganga

KV



