/0, "Mm\&\“ﬁ‘
“Urigng

-
- A
-

A {7
\\\ 77 y,

Ins tqt d’xstrophfqdué &e Paris

A ,r-fi_Q ,Lﬂ*nesplanck cdﬁappfahoh ot 22
\““\ /..“.'.‘: _-‘ ,l‘-' ¥ ‘) . ¢ =
\\|)‘.“ /R Wi 5‘. B M - & ..' » : ! e O e
.‘|\W\ ":." ; - _‘_".V"‘ _“f.“,__ Teeitirel” R <ar
. \ ,/_ 2 /-"z_.‘ 4 Lt ‘ > o _ -\ .--n? Ly it
KA~ ST, & . sy i 2%
% ~ P ERSYERRY I
/' 2 0 \ /// ,.:‘.,.0/)-.‘:‘\-”. /‘. // Q
7 = / A, - 7 = ' !
\ Y - & = 7. S i
D ‘% ~\z Y . -
1 " E/ 2, ~ -z
= ) —//} 22 s 2 2,228 o JAdR
8 :-'\;_.\ ’4 ’,// f/ -i%/ VAN S /’ ~ =2 < I
I Z/, W 3 :
zoe s . q/ 5‘~ Y aed oty 141t b el "Z = ::3‘ '—‘\\\\
' 5/,({:11((1
\ \ .
$ = 1 -
=" — e
— . ~ i




LAy -1
2! B
che;:ﬁmk Overviev




= Planck Milestones 't L)

;> 1 PLanck \_2%®
planck=—— - .
1993: CNES & ESA (accepted) proposals, followed by a 3 years phase A study with ESA

>
» 1996 Selection by ESA (for a 2003 launch)

> ... (industry in, consortia in, design & tests...)

» 2009 May 14t : Launch from Kourou, French Guyana.

> 2009 August 13t : beginning of survey: Instruments very stable; Essentially no hiccups

since, till the end of HFI: Details in 16 monthly reports to MOC, 13 bi-monthly to PSO (150 p. each), 138
« operation » teleconf. minutes, 169 weekly reports to MOC, 91 « cryo » teleconf., 8 coordination meetings, 978
daily quality reports & 127 HFI weekly health reports (97 800 plots), 1278 pages wiki écrites ou co-écrites ...:

» 2010 June : first complete coverage of the sky by all detectors obtained with the first
nearly 10 months of survey data. ERCSC release & 25 “Planck early results” papers
submitted Jan 2011;

» 2010 November 27t : Nominal mission completed, having collected about 15.5 months
of survey data insuring that all the sky at been seen at least twice by each detector:
— 22 “Planck Intermediate results” papers on CMB foregrounds results submitted in 2012-14
— public T data delivery on March 21°t 2013, together with 28 “Planck 2013 results” papers (=2 32)
» 2012 Jan 14%™: all HFI survey data acquired! 885 days of acquisition, 900 billion samples, 5
surveys, full mission = twice the nominal duration. With some additional LFI data, will be

the basis of our next data delivery (DD2), including polarization & TOI. Target date of end
of October (<dec 1°') 2014, together with ~ 35 papers.

» 2013 Oct 23": last command (off!) to the spacecraft from Darmstadt control room...
» 2015-end of: “legacy release”.

* ¥ .
-I *

'. AP: - - s v > v - w =y - __

Francois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th
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30 GHz

100 GHz

353 GHz

lanck coming out of March 2152013

The sky as seen by Planck
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143 GHz & 217 GHz maps

Planck Collaboration: HFI data processing

» Difference
5.0 e— D . 0 HKCM| between
Francgois R. Bouchet, "Planck Overview" Page 9 Euro) Half—r‘ing
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The cosmic microwave background
Temperature anisotropies

n

pixels of
5"

. A A%
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7

““deviations

smaller than the average

Frangois R. Bouchet, "Planck Overview" Page 14 European Space Agency
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@;;f;/»h What theory said...

Planche - mce e e e e

But we can predict its
statistical properties !
(like the typical height of
the waves as a function of
their length

Fi roancx

We cannot
predict the map
of the
anisotfropies. ..
N
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== Cosmic imp
= osmic imprints
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The Planck power spectrum of

Temperature anisotropies

Angular scale
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Theory confronts data

Angular scale
90 0.5° 0.2° 0.1° 0.07°
6000 | | | | 1

6 parameter ACDM model
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GRAVITATIONAL LENSING DISTORTS IMAGES '

The gravitational effects of intervening matter bend the path of CMB light on its way from the
early universe to the Planck telescope. This “gravitational lensing” distorts our image of the CMB

Francois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th 54
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GRAVITATIONAL LENSING DISTORTS IMAGES —

The gravitational effects of intervening matter bend the path of CMB light on its way from the
early universe to the Planck telescope. This “gravitational lensing” distorts our image of the CMB
(smoothing on the power spectrum, and correlations between scales)

Francois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th 57



Projected mass map

H Fi PLANCK

The (grey) masked area is where foregrounds are too strong to allow an accurate reconstruction

+ Frangois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th



Another full sphere distribution ‘

| PLANCK

rancois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th




at our angular resolution...

HFi PLANCK

> Frangois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th 60



and noise level! '

H F i PLANCK

Francgois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th




Lensing potential versus distribution of

plath- T & == T - -"e-X..tgr-r] al trac@-rlsl--| T 4 e W = B .--T.I.F"\/CIf
b(z) = L 7—>Agvss = TOSE0.05 (= 200) 16) :3—>A9 Kimncc = = 154L£021 (& To)~
0.6 / NVSS Quasars - L8} MaxBCG Clusters
o . ‘“% Sj Zmean = 1.1 1 o '3[ 0.1<2<03 ]
O &)
s, 0.3 2., 0.9 :
< = F\
0.1 [~ 0.4 B \% N
op-<-=-c--c--F=-mmm T 00"7"7“.’“.::'.'5"*.':__,1_1‘
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
06F SDSS LRGs - 1.2 F WISE A
%‘:’ oA —— _ Zmean = 0.95 %(: 0-91 _ Zmean = 0.18 |
s, 03} 1 5. 0.6~ -
i _ =
0.1 = = L] . 0.3} :
— TS;E — I
00p-2-=-7--c-=--=-------77=7=71 00p-7-=-7--7--™— I‘E"_'.'"l =
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
N L L
b(z) =2 — A% . = 0.96 + 0.10 (=~ 100) b(z) =1 — A% p = 0.97+0.13 (=~ 7o)

Our lensing map overlaps with YOUR survey...

.AP: - a4 2@ @2 =T LIEY T EEE Wi EE WS AE 4 == H S /FER SarFi E 1 E I W = AT I SN L =N T
*, T

Frangois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th 66



The lensing potential spectrum
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= Agrees
well with
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prediction
from T
alone

European Space Agency
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Base ACDM model 6 parameters

Planck alone

- ,h? Baryon density today

Planck (CMB+lensing) - Q.h? Cold dark matter density today
- 06 Sound horizon size when optical
Parameter Best fit 68 % limits depth t reaches unity at + ~380 000y)
Quh* . . ... ... .. 0.022242 0.02217 £0.00033 - <  Optical depth at reionisation, i.e.
fraction of the CMB photons re-
Qh* . . ... 0.11805 0.1186 £ 0.0031 scattered during it
10060y - . . . . ... 1.04150 1.04141 £ 0.00067

- A, Amplitude of the curvature power

T e 0.0949 0.089 £ 0.032 spectrum

n,  Scalar power spectrum power law

Mg v v oo e e e 0.9675 0.9635 + 0.0094 index  (n.-1 measures departure
In(10"A) . . . . . .. 3.098 3.085 +0.057 from seale fnvariance)
The sound horizon, 6, determined by the Exact scale invariance of the primordial
positions of the peaks (7), is now determined fluctuations is ruled out,at ~4o
with 0.07% precision
(links together Q.h%2, Q. h?2, H, - here as €, h3) (as predicted by base inflation models)
Frangois R. Bouchet, "Planck Overview" Page 74 European Space Agency

6, = (1.04148 + 0.00066) x 107 = 0.596724° + 0.00038°



The 2013 CMB temperature landscape

Angular scale
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BAO acoustic-scale distance ratio

TS/DV)/(TS/DV)PMFICK

N

—
.
—

1.05

0.95

= DE equation of
state is consistent

with 1+w = 0

Frangois R. Bouchet, "Planck Overview"
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Base ACDM model 6 parameters

CMB+LSS - 2013

Planck (CMB+lensing) Planck+WP+highL+BAO
Parameter Best fit 68 % limits Best fit 68 % limits
Quh®. ... ... 0.022242 0.02217 £ 0.00033 0.022161 0.02214 + 0.00024
Q. .. ... 0.11805 0.1186 +£0.0031 0.11889 0.1187 +£0.0017
1006pc & . . . ... 1.04150 1.04141 + 0.00067 1.04148 1.04147 + 0.00056
A 0.0949 0.089 +0.032 0.0952 0.092 £0.013
Mg v v v e e e e 0.9675 0.9635 + 0.0094 0.9611 0.9608 + 0.0054 ]
ln(IOIOAS) ....... 3.098 3.085 + 0.057 3.0973 3.091 £0.025
The sound horizon, 6, determined by the Exact scale invariance of the primordial
positions of the peaks (7), is now determined fluctuations is ruled out, at more than 70
with 0.05% precision
(links together €, h2, Q h2, H, - here as ), h3) (as predicted by base inflation models)

Frangois R. Bouchet, "Planck Overview" Page 80 European Space Agency

6, = (1.04148 + 0.00066) x 107 = 0.596724° + 0.00038°



The basic content of the Universe

Dark Matter

Dark Energy Dark Energy

Before Planck After Planck
...has changed!

Frangois R. Bouchet, "Planck Overview" Page 81 European Space Agency



The rate of expansion

: I . ; T T T I T T Ll Ll I Ll Ll Ll Ll
Planck ™ .« Hy is 67.95 + 1.5 km/s/Mpc

WMAP9

Direct determinations of the
distance ladder: ‘

| r Cepheids+SNela
Riess et al. (2011) : = !

Carnegie HP

HST Key Project

Freedman et al. (2012),

Freedman et al. (2001) [ =
Pap 1V repl t t

. _ McpP maser UGC 3759 it is now at ~
Humphreys et al. (2013) ' ' 50 Mpc: Hy=68.9+7.1km/s/Mpc
revision of NGC4258 distance RXJ1131—1231
to (7.60+£0.23) Mpc leads to = = |
a lowering of the Hubble S7 clusters
value from Riess, | | —= |
H0=(74.8:t3.1) to 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Hy=(72.0£3.0) km s—t Mpc-t ©0 65 70 73 80 85

—1 —1
HO [km S IIYJQE)Sg ] European Space Agency

Frangois R. Bouchet, "Planck Overview"



Q
L_.f_; Summary on base tilted LCDM

planck=——

» Base LCDM is a very good fit to Planck T spectrum,
with parameters (n,, Q,, Q_, 8/H,) accurately
determined by Planck alone, with the exception of
the (A,, ) degeneracy which can be broken by adding
WP.

» The model is fully consistent with two other Planck
observables, Lensing and Polarization spectra.

» This model is also fully consistent with BAO, and
show some tension with a direct H, determination.
The situation regarding Q_ from Supernovae surveys
was unclear at the time of writing (but see below).

. » CMB+LSS now exclude scale invariance (n;=1) at ~70

'AP' - =g o - v
P Frangois R. Bouchet, "Planck Overview" CIFAR, Quebec city, 2014 May 25th 83



Beyond the standard model

We tested many extension to the simplest, base, 6 parameters, LCDM model:

Curved space, ),

Dynamical dark energy, w

Non-standard abundance of primordial Helium fraction, Y,

(0?)

(-17?)

( 0.2477 ?)

Neutrino properties, i.e. how many and how massive (N.:, Zm, 3.046, 0.06 ?)

Curvature of the power spectrum of primordial fluctuations (running dn./dink 0?)

Existence of primordial gravitational waves, rg o,

> no compelling evidence for any of them ¥

Planck+WP Planck+WP+BAO Planck+WP+highL  Planck+WP+highL+BAO

Parameter Best fit  95% limits Best fit  95% limits Best fit  95% limits Bestfit  95% limits
[0 G -0.0105 —0.037f8$3 0.0000 0.000070065  —=0.0111 —0.042+003 0.0009  —0.0005*00%
Im,[eV]...... 0.022  <0.933 0.002 <0.247 0.023 < 0.663 0.000 <0.230
Nepoovoeeen e 3.08 35155 3.08 340503 3.23 33670 3.22 33003
) 0.2583  0.283*002 0.2736  0.2837)04 0.2612  0.266*009 0.2615 0.267700%
dng/dInk. ... .. -0.0090 -0.013*091%  -0.0102 -0.0137¢!%  -0.0106 -0.01570017  -0.0103  —0.014*)01¢
10002 o v 0.000  <0.120 0.000 <0.122 0.000 < 0.108 0.000 <0.111
W 120 -149%% -1.076 -1.13%03¢ -120 -151%% -1.109 -1.1373

Francgois R. Bouchet, "Planck Overview"

(07?)

NB: no compelling evidence either for:

Page 84

Existence of an “isocurvature” part
in the primordial fluctuations
Existence of cosmic strings
(Gn/c%<1.3 107)
Non-Gaussian signatures of non-
minimal inflation (flocal=2,745.8,
feauil =.42+75, fortho=_25+39 68%CL)
Evolution of the fine structure
constant, dark matter annihilation,
primordial magnetic fields...

European Space Agency



Neutrinos masses

Lo N — | Planck constrains neutrino
N . \‘ - — = Planck-lensing+WP-+highL masses mOS"'Iy Thr‘ough their‘
0sl gy | effect via lensing:
' \ bonck tonl_+bighL oo removing that constraint
EO.G \\\\ — — = Planck—lowL+lensing-+highL+Tprior | (mal”gi"G'iSi"Q over AL) Weakens
a . Plarck—lonlrorir considerably the limit:
& 0.4l Imv< 0.66eV (95CL PT+WP+HL)
becomes
0.2 Zm,< 1.08eV (95CL PT+WP+HL)
O VR TR, 16\25 NB:.'l'he (4-pt based) qusing
' ' T smijeV] ' likelihood would prefer higher

values for Xm, (i.e. it weakens
the constraints): time will tell

by 1=1000 the lensing potential is suppressed

by ~10% in power for Zm =0.66eV. With BAO:
Tm,< 0.23eV (95CL PT+WP+HL)
Frangois R. Bouchet, "Planck Overview" Page 89 European Space Agency

Case of 3 active nus of mass m,=Xm /3 > 0.06eV: N_.. =3.046 (i.e. no additional v-like relativistic particles)
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Planck+~WP—+highl
1.0f ¢ H, pushes
+BAO S
08_+H0 eff g
°l L BAO—H,
:
oF 06|
~
Qo4
0.2}

8% 35

Neff
=>No evidence for additional
neutrino-like relativistic
particles beyond the three
families of neutrinos in the
standard model

25 3.0 40 45 50

(Neff = 3.330.27;2"\,‘0.23

ZVa)gois R. Bouchet, "Planck Overview"

Case of 3 active nus of mass m,=Xm/3;

1.0
0.81
g [
g 06 1
= [ v 13
x 0471 d ‘12
— [ i SPT+WMAP+Hy+BAO | o
,' SPT+WMAP 18
0.2F WMAP 17
N
: 13
0.0 =
1 2 3 4 5 6 7 8 9 10
Neff
Parameter WMAP 9 +eCMB +eCMB+BAO +eCMB+BAO+Hop
Number of relativistic species?
Neg > 1.7 (95% CL) 3.89 £0.67 3.55 £0.60 3.84 £0.40

5.0

45

40

©=
235

3.0

25

Planck+WP-+highL
Planck+WP-+highL+BAO

Wmap9+ excluded 3 /‘
neutrinos at more ~2.50
(Bennett et al. 2013, v2)

280 02 0# 06 08 10 Page 94

Ym,[eV]

European Space Agency

AN, ;. = N -3.046 for possible extra massless relics (if >0)



) Constraint on representative Inflation models @ | L@

_/ 1 Fuana

nlanck- TEFSF W T -3 A L S 4 HNE W EF I IS I E /TES S E LI E T EaE W E e S epw 1 AW 5 _ .

0.15

Tensor-to-scalar ratio (r9.002)
0.10

0.05

0.00

V.=(1.9 x 1016 GeV)* (r/0.12)

T T AN T

R . ?:i/c;t%ifs B Planck+WP+BAO
@ N W Planck+WP+highL
L\ \ | W Planck+WP
Cop, ° \ BN Natural Inflation
&

Hill-top quartic model
— — Power law inflation
—— Low scale SSB SUSY
— R? Inflation(Higgs 1)
— Vx ¢?
— Vx93
V x ¢ Chaotic
V x ¢
o N.,=50
® N.=60

0.96 0.98 1.00
Primordial tilt (n)

0.94

=» Exponential potential models(power-law inf.), simplest hybrid inflationary models (SB SUSY),
monomial potential models of degree n >2 do not provide a good fit to the data.

;. AT BN TT Emw T LTI NS ENE W EE T N I I I hE /TES S E LI F T EaE W E e S Ep W 1 AW g _ S
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A theorist dream, or nightmare?

Angular scale
90 0.5° 0.2° 0.1° 0.07°
6000 | | | | 1

5000 |

4000 ¢

3000 |

D [uK?]

2000 ¢

1000

2 500 1000 1500 2000 2500
Multipole moment, /
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Zooming on the very largest scales,

1<50...

Angular scale
00°  18° 1° 0.2° 0.1° 0.07°

=> The first 30 modes
are a bit smaller than
expected from ACDM

2> 10 50 500 1000 1500 2000 2500
Multipole moment, ¢
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=) Inflaton potential reconstruction
plaan- — r aww - == = - = am = -
10_9 EE rrtrJ]ltTrrJ]rrrrrrT 1 71 1 | L E=
ol I Best fitting potentials,
10 3 E when V(o) is Taylor
[ This tail /-0.4 (for n=4 ’ expanded at the n-th
10_11 | generates a significant | order around the inOt
£ running at the largest scale, scale:
C with a better fit at | < 30, . ’
~ i ha better fit — i Planck-T+WP;
while indistinguishable from —— _ ,
10~ 12 E LcDM at smaller scales = = Flat priors on g, n, &%
[ — n=4 = i ®. in natural units /
13 L — - 8n)Y2Mp-=1.
0B E — p=3 - (8m)/*Mp
[ —— n=2 - ]
10—14 Il 1 1 I Il [l Il I 1 1 [l I Il 1 Il l Il 1 I 1 1 I 1 1 1
-1.2 -10 -08 —-06 -—-04 -0.2 0.0 0.2 —
n 2 3 4
(6 — 4) W04 | 30870 31ISES 3300
n, 0.961%0013  (.958-0017 (95420018
100dng/dInk | =0.05%013 =227 —0.61%3]
100d’ng/dInk> | —0.01 fg;j —O.St:_(_,) 6.3j§:§
: r <0.12 <022 <035
':AP:‘ - AT - v - = W - - = L4 - -
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s Assuming a single isocurvature mode &= (4

planck == - - -

(jvTTiso / (j'TTa,d
v 4

1600

~ 1200

x\‘. / - i

‘f 300 =St = NDI

Q 400 —  NVI

— ACDM
0 | | | | | |
10 20 30 40 50 60 70
/

'.XI':.- _ s h_elp§ (somewhat) at I_ovy—l (again!) _ _
e CIFAR, Quebec city, 2014 May 25th 130
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planck=—— - o — - - .

» Planck did confirm the COBE/WMAP anomalies (even
if with somewhat different significance), relieving
possible concerns about measurement technology
and foreground contamination

* ¥ .
-I *
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Since then...
(>march 2013)



Sound Horizon

72 | : ! ! ] 0.992
' 0.984
Samples are for
nor ] 0.976 Planck Oﬂ/y.
68 | il 0.968 Tighter contours
T I~ along the
0-960 degeneracy
06 T i 0052 direction are
| from Planck
64 | .- 0.944 +lensing+ WP
, . | 5 0.936 r. is constrained

0.26 0.30 0.34 0.38 transversally

O,
r, constrains €2, _h3 very tightly in LCDM; High €, corresponds to low n; and H,
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m€y —mg(ACDM)

Tension with SNLS results...

—— ———————
1 [ (a) SNLS combined 4 i
N
0.5 B S _
()
(@) B
\</ lik X |“‘
h [ [ m i i i ﬂ““qu
0 ) H\ E \\il H“f ‘I\‘“‘
| Hli” | 1 U|I v‘\!| || ‘
o
. o
-0.5 i £ -
_1— - .
IlIIlII!IlIlIIIIIIIIIIIIIIIIIIIIII'II- -||||||||||||||||||||||||||||||||||I||-
0 0.2 0.4 0.6 0.8 1 1.2 1.4 0 0.2 0.4 0.6 0.8 1 1.2 1.4
Z

z

Data, BF model and Planck Prediction (+10 shaded area)

Fig. 18. Magnitude residuals relative to the base ACDM model that best fits the SNLS combined sample (left) and the Union2.1
sample (right). The error bars show the 1 o (diagonal) errors on mp. The filled grey regions show the residuals between the expected
magnitudes and the best-fit to the SNe sample as €, varies across the +2 ¢ range allowed by Planck+WP+highL in the base

ACDM cosmology. The colour coding of the SNLS samples are as follows: low redshift (blue points); SDSS (green points); SNLS
three-year sample (orange points); and HST high redshift (red points).
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Planck versus JLA (SNLS +SDSS)

04 _14[

‘
. JLA S o -loep DR .
0.2 D PLANCK+WP ~ - . LA — — WMAPY "~ :
B PLANCK:WP+BAO 1 -18 - .- Cti B PLANCK+WP+JLA -]
- = C11 ] i [ PLANCK+WP —— PLANCK:+WP+BAO ]
B R 1 R 7 S T R 1 - I T R 1 N T R ¥
Q. Astroph1401.4064 Betoule et al. (JLA)
Q,, w Hy Qi |
Planck+WP+BAO+JLA  0.303 £0.012 —1.027 £ 0.055 68.50 = 1.27 0.0221 + 0.0003
Planck+WP+BAO 0.295 +£0.020 =1.075 £ 0.109 69.57 £ 2.54 0.0220 + 0.0003
Planck+WP+SDSS 0.341 £0.039 =0.906 +£ 0.123 64.68 + 3.56 0.0221 + 0.0003
Planck+WP+SDSS+SNLS 0.314 + 0.020 —0.994 + 0.069 67.32 + 1.98 0.0221 + 0.0003
Planck+WP+JLA 0.307 £0.017 =1.018 £ 0.057 68.07 £ 1.63 0.0221 + 0.0003

WM ABRQ#ILAABA 0.296 £ 0.012 —=0.979 £ 0.063 68.19 + 1.33 0.0224 + 0.0005 .« ageney
Planck+WP+Cl11 0.288 £0.021 —=1.093 £ 0.078 70.33 £ 2.34 0.0221 £ 0.0003




<=5 May 5™ 2014: 4 papers on dust polarisation 't L@I
planck—— = e ) o

» In march 2013, we did not deliver polarisation data, nor performed
guantitative analyses, due to concerns on that data quality, preventing its
general use.

» We still put out preliminary results at ESLAB and in the papers of 3 weeks ago
on what we believe can be already extracted safely from the data (mostly at
353GHz), i.e. on regions of the sky where the signal is strong enough for
Galactic studies, purposely excluding the (more demanding) high Galactic sky.

— Planck intermediate results. XIX. An overview of the polarized thermal emission from Galactic
dust

— Planck intermediate results. XX. Comparison of polarized thermal emission from Galactic dust
with simulations of MHD turbulence

— Planck intermediate results. XX. Comparison of polarized thermal emission from Galactic dust
with simulations of MHD turbulence

— Planck intermediate results. XXIl. Frequency dependence of thermal emission from Galactic
dust in intensity and polarization
» We are working on another PIP (intermediate paper) on the statistical
characterisation of dust polarisation at high Galactic latitude which may
appear earlier than the ~October data release, if and when ready.

» NB: As of now, we are still working on an improved processing of our 353GHz
maps to make the 2014 delivery as useful as possible for general use.
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NB: using 100 X 150 GHz, Dust spectral index disfavoured at 2.2 sigma level
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G5 Adding BlcepZ as stated - |
plan k= e ——

Martin, Ringeval, Vennin (arXiv:1303.3787)
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L : D (jic
s Coming soon (October 20147?) - | L%

planck=—— =
» Delivery through the Planck Legacy archive of the

Full mission data (HFI 29months, LFI 48): O(10%) maps
— T, Q U maps at 6 frequencies, 30-354GHz+ T@545-857GHz
— “Half-Ring”, yearly, survey, detset maps
— Ancillary maps (CO, dust, BP leakage, Zodi correction...)

— IMO (beams, spectral bandpasses...)

— CMB & FG maps & Compact sources catalogues (SZ)

— PS & likelihood (& many model parameters)

— TOlIs of all detectors, clean & calibrated

— 10 000 simulation of maps (CMB, FG, Noise...)— O(10°)
— Explanatory supplement

. » Through astroph: ~ 35 papers
AR | e - -

-
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=5 To do what?
planck— — ) -

— Less «conservative» temperature analyses, and further
checks of tantalising hints/anomalies

— Polarisation frontier!

— Expected results:

e Better Temperature science (higher sensitivity, more redundancy
& checks, improved analyses, eg on FG modelling, bispectrum osc.)

E polarisation: tau, independent parameters determination (with
similar constraining power to T), fnl tigher, anomalies (large |)...

e T+E: joint constraints (constraints improve eg Isocurvature modes)

e B modes polarisation from dust, from reionisation (I<15) and
recombination bump, and in lensing dominated regime

Upper limits (?) from EB, TB (TBC)

* ¥ .
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o) Conclusions 't | Lo

planck=—— - - — -

» Excellent agreement between the Planck 2013 temperature
spectrum at high | and the predictions of the tilted ACDM
model using the simplest slow-roll inflationary models;

» But with tantalizing hints both at low-I (<30) and high-I... (is
there a model tying all Large Scale anomalies?)

— n=0.963 +0.006 from PT+WP+BAO; = HZ robustly excluded
— 0,=-0.006%0.018 at 95%CL from Planck-T+L =2 flat spatial geometry
—  futE9 (and others) consistent with zero; = most stringent test of Gaussianity to date.

— No evidence for cosmic defects. Nambu-Goto strings have Gu/c? < 1.3 x 10”7
(n <4.7 x 10*° GeV).

— Ipo02 < 0.12 (PT+WP alone) =2 inflation energy scale < 1.9 x 10° GeV at 95%CL.
— Concave potentials preferred.
— Strong constraints on parameters values of specific inflationary scenario

— Potential reconstructed in observable window shows that allowing a fourth order leads to
deviation to slow-roll, and allows a better fit to the low-I data (improvement of A)(Zeﬁ ~4).
y Idem when allowing for CDI isocurvature.
- I '-
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The scientific results that we present today are a product of the Planck
Collaboration, including individuals from more than 100 scientific institutes
" = & iIn Europe, the USA and Canada
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Exciting times

Still Lie ahead
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