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_ Outline

~* Planck status

 Planck and EOR

- * EOR with Planck and 21cm
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Planck Status

« Cornets «dos d dos» a4 K

. Fitesa 16K > All Stages are Very Stable

..... Bolomeres, cornets et filtres 20,1 K

- Sensitivity is as expected
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Planck first light

> From August 11" to 26™ : First Light Survey
> From August 26™: Survey routine mode
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Planck Status

From of August 26" : Survey routine mode
Today : end of the First Survey (96% of the sky) / 5 possible

| 2/16/2010
e ~96% of sky

4 p ™ : = ety e e e e o Tan §
‘ e e S R e e N -

g

i

I
L

Institut d"Astrophysigue Spatiale

Lis

M. Douspis (IAS) Cosmological Reionisation, 2010/02/16, Allahabad

x
v
=
L 4
|
(=



Planck and EOR

* In CMB studies:
— instantaneous reionisation usually assumed

— reionisation effects often summarised with one
parameter T : optical depth

* 2 main effects
k< — Damping small scales in Temperature

— Bump and damping in Polarisation




Planck and EOR (T)

* Damping by exp(-2 1)

Temperature
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Planck and EOR (P)

o * Break degeneracies on 1
Polarisation E
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; « Extra information from
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.: 1 (Kaplinghat et al 03, Hu & Holder 03)
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Planck and EOR

~ * More info than T is maybe available

— Reconstruction of the ionisation fraction X

. — Reconstruction of the visibility function

(z) = G'TC/;Z) ne(t)dt

(14 2) Treion & (1 + Zre)3/2 -1

0.88 0
oTenp(0) o H(z)

zel(z)dz

SIS ;"‘-Mﬁ'“: "t_"" S0

If instantaneous
reionisation is

dr o . assumed
v(z) = ——exp[-7(2)] - Visibility function

! zo(2z) = Fraction of free electrons
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Planck and EOR

/ Ionisation fraction in bins
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Planck and EOR

Hu & Holder 03
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Ionisation fraction in Principal Component Analysis
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Planck and 21cm

CMB photons scatter off ionised bubbles produced @ the EoR

- » secondary CMB anisotropies thermal SZ effect,
kinetic SZ effect & imprint on polarisation

kSZ - EoR map “should” anti-correlate
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‘ n=1-n,

b ‘ Anti-correlation !

KSZ
map
(6T/T),g ~ n,

= ‘1 cm experiments (e.g. 21CMA, LOFAR, MWA & SKA)
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Planck & 21cm

Secondary anisotropies from Kinetic SZ

o = —orh fﬂﬂ}z e (146 4 dv. 4 88y Yurd
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| 21cm-CMB (P & T)

' 3;, theoretical approach + simulations
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Absorb 21cm line from CMB for T MEEOE Tg

S
\ 21 cm transitions of HI
‘te K {Emit 21cm line to CMB for Tg> T .
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J 21cm - CMB (T) - theo.

ignal to Noise ratio analysis @ large scale (7ashiro et al. 2008, 2009)
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o A/T is the sensitivity

) . . . j
tobs 1S the total integration time (Az=0.01, Zle:m’ z ~10)

3 . . .
00, (mex = 27— 18 the maximum multipole

(O T Signal stronger for short reionisation.
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Coherent simulations

21cm - CMB (T) - simu.

. 5
Jelic et al. 2009 l:ro-‘l NG,
Thomas et al 2008 ;
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| ~
L o 1 C(0) =-0.16% 0.02 (without primary CMB)
S e 1 C(0)= 0.0 £0.3 (with primary CMB = noise)

. o CMB is the main noise for cross-correlation at small scale
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Conclusions

» First order effects (bump & damping) will be well
measured by Planck leading to strong constraints on T

* Reionisation history will be harder to determine in detail
(3-4 indep. components)

» Cross correlation with 21cm may be helpful but really
hard (few o for LOFAR now, better with SKA soon)

-« Planck is starting its 2¢ survey of the sky
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