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Abstract Results

Real case :

The detection of the magnetic type B-mode polarization is the main goal of future cosmic microwave

background (CMB) experiments. In the standard model, the B-mode map 1s a strongly non-gaussian e e — N G ==
field due to the the cosmic weak lensing effect component. Besides the two-point correlation function, e | e
the other statistics are also very important to dig the information of the polarization map. In this poster,

the Minkowski functionals (MFs) are employed to study the morphological properties of the lensed B-
mode maps by comparing the results with Gaussian map. Additionally, in order to investigate the
leakage from E-mode to B-mode, we set up both real case and i1deal case to compare.
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Introduction

0.006 0.30

0.25 |
0.004 +

The temperature and polarization anisotropies of the cosmic microwave background (CMB) radiation contain useful
cosmological information and play a crucial role in constraining cosmological parameters, as well as testing the
cosmological principle in modern cosmology. In the standard cosmological model, the CMB is a linearly polarized
photon field, which i1s completely described by the stocks parameters, Q and U. However, the stokes parameters
depend on the arbitrary choice of coordinates. It is then convenient to define the electric-type (i.e. E-mode) and
magnetic-type (i.e. B-mode) polarization fields from the observables Q and U.

0.20 |

0.15 |

0.10 |

MF1
MF2

0.000 0.05 |

0.00 |

-0.05

-0.10

The linear polarization parameters Q&U, complex conjugate polarisation fields P and E&B are defined as follows:

Pi(7) = Q) £iU(R) =Y axaim +2Yim Figure 4: Three MFs for the real case. The figures in the top row, from left to right, are, respectively, the first, the
m second and the third MF. In each figure, | plot the gaussian and non-gaussian results together. Three figures in
E(%) = EmYim(3), Eim = —%[a2,,m +a_2,im,B(Y) =Y BimYim (%), Bim = —%[amm — a_2,im] the bottom row are the difference between the gaussian curves and the non-gaussian ones for each MF.
Im lm
where/}\/ denotes the position, +Yi» are the spin-weighted spherical harmonics. Ideal case:
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The B-mode polarization is generated by different sources. First, primordial gravitational waves, predicted by -
inflationary theories, can generate primordial B-mode signal on CMB. Second, the cosmic weak lensing generates T ongauesian|.
non-cosmological B-mode signal due to the CMB photons scatter by galaxies in the path from the Last Scattering
Surface to us. Leakage 1s another source of B-mode due to the unavoidable sky cut during the data analysis. Because
of the Galactic foreground, we can’t use the full-sky data, therefore we must cut the part of sky which 1s dominated
by the signal of our galaxy. To obtain E-mode and B-mode from Q and U observables after cutting sky, there is
leakage from E-mode to B-mode that contaminates the data. Finally, foregrounds can also contribute to the B-mode
signal. In my work, I deal with only two of these cases of B-mode signal: CMB lensing and leakage.
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