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ANUT SANGKA : CMB COLD SPOT ANOMALY FROM COSMIC

VOIDS. THESIS ADVISOR : NAUNWAN SANGUANSAK, Ph.D. 90 P.

CMB/COSMIC VOIDS/ISW EFFECT

This thesis investigates the origin of the Cosmic Microwave Background
(CMB) cold spot anomaly. It was first detected by Wilkinson Microwave
Anisotropy Probe (WMAP) and it is recently confirmed by Planck. The large
cold spot has the angular radius 10 degree on the sky. The peak of cold spot
is approximately 150 pK colder than the average CMB temperature and signif-
icantly higher than the CMB fluctuations, RMS = 18 pK. This makes the cold
spot anomaly one of the most interesting topics in physical cosmology.

In this thesis, we consider cold spot to be the secondary CMB temperature
anisotropy, mainly caused by the Integrated Sachs-Wolfe (ISW) effect. The void
ISW effect can lower the CMB temperature along its line of sight. In additions,
we consider the weak gravitational lensing. Our study had shown that CMB weak
lensing is insignificant when compare to ISW.

Three models of cosmic voids are considered in this work, namely, the single
void models with Hamaus, Sutter and Wendelt (HSW) and Lemaitre-Tolman-
Bondi (LTB) profiles and the multi-void model of HSW profile. To explain the
observed data, both single void models require a void with radius greater than 150
Mpc h~! with equates to the existence probability 1077 . For multi-void model,

it requires alignment of voids that follow normal distribution perpendicular to the
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line of sight and requires approximately 36 millions voids , 7.6 times the standard

model prediction.
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