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» The Planck team successfully measured a ~ 400 lensing map relying mostly on CMB 40
temperature information using the Generalized Minimum Variance estimator, GMV [1, 2]. Planck’s
polarization-only reconstruction leads to a ~ 150 detection, having a minor impact on the GMV. |
» Despite its low angular resolution, LiteBIRD [3] will provide high-precision measurements of the
CMB polarization that would allow the reconstruction of an independent lensing map of £ 20/
signal-to-noise comparable to Planck’s but with polarization information alone [4]. Exploiting the
complementarity between both experiments, a combined analysis of LiteBIRD's large-scale |
polarization data and Planck’s high-resolution temperature anisotropies will provide the best
lensing full-sky measurement to date. N
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PRELIMINARY RESULTS

» From the theoretical (and idealized) power spectra of Planck, LiteBIRD, and the FEIEK SIISEIRD AEIUE Car LIS
com.bination of bot.h of them, we have computed the signal-to-noise ratio (S/N) of the . - ; 120- - ; 120- . 1;
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100 — TB | 1001 — TB | 100- — TB
1/2 —— EB —— EB —  EB
2 1/2 / (Cgbﬁb)z \ 80- — MV | go; — MV | go; — MV
— e — 2
S/N = Z o2 — Z b (0) 2f5ky(£ +0.5) ’ B 60 60- 60-
A ¢ (cf?+ Ny )
40 - 40 - 40 -
where Cqbqb is the lensing power spectrum, N( ) | is the zero-order lensing reconstruction - - -
noise blas and fgy,, = 0.67.
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METHODOLOGY

We will follow the same methodology as in [4], but with some modifications to make it computationally cheaper.

(1) SIMULATION (2) FILTERING (3) RECONSTRUCTION

. Generate correlated unlensed CMB and lensing In [4], they perform a Wiener filtering in pixel-space, Using the quadratic estimators introduced by Hu &
potent|al maps using a Cholesky decomposition. which allows to mask a portion of the sky, Okamoto [6], we calculate the reconstructed lensing
angular power spectra,

2. Lens the maps using lenspyx?. _ 1 [e~—1 10" T
=s7!s N~1Y] N—1d.

3. Add foregrounds with pysme. > = Y Y 36 MC 0 (0) (1)
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4. Convolve with the beam and add the white noise of In this work, we plan to perform an harmonic based

each frequency channel. filtering which is much cheaper, as done by ACT applying a Monte Carlo correction to the estimator’s
5. Using the HILC implemented in fgbuster®, perform collaboration [5], normalization Alyc, and subtracting the

component separation on the observed maps. 5, — d¢m realization-dependent zero-order and first-order biases,
6. Combine the CMB spherical harmonic coefficients 40 = CECMB + (N£>’ RDNI(_O) and NI(_I) respectively.

from Planck and LiteBIRD. We estimate the significance of the lensing effect

detection from the reconstructed spectra of 400
simulations.

where dp,,, are the simulated maps, Sp,, the filtered
maps and (Np) is the mean noise taken over 400

https://github.com/carronj/lenspyx

Phttps://github.com/galsci/pysm simulations.
‘https://github.com/fgbuster/fgbuster

COMBINATION OF PLANCK AND LITEBIRD DATA

» Inverse-variance weighting: minimizing the noise of the combination 10-3-
through a linear combination of the individual maps, |
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