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Background 



Temperature maps are decomposed into  
spherical harmonics : 

In harmonic space, we have the similar two-point  function called   
angular power spectrum Cl :  

The  angular power spectrum can be estimate as: 

General definitions 
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In the real space,  a sky map of CMB fluctuation can be characterized 
in term of the correlation function  :  



Low-l anomalies 
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1. lacking  power of quadrupole 
2. Even number multipoles lower than the odd  

In multipole space 



Low-l anomalies 
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1. lacking  power of quadrupole 
2. Even number multipoles lower than the odd  

In multipole space 
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In the real space 

Two point angular correlation function 

Low-l anomalies 

1. Near vanishing of two-
point angular correlation 
function  C(Ɵ) at angular 
60  ~120   

2. Significant negative 
correlation for C(180 )  
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Low-l anomalies 

“Those low-l anomalies are not independent”   

arXiv:1011.0377v6  shows: 

“Parity  asymmetry”    

? 



Map Decomposition 
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Any               defined on the sphere, can be decomposed into  
symmetric  component               and anti-symmetric component   



Parity function 
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We define a function  which shows  the relative contribution of even 
and odd multipoles to the correlation function : 

If  g=1 then there is no parity preference. 
If  g>1 then there is even parity preference. 
If  g<1 then there is odd parity preference. 
 

The parity preference can be characterized by  the following  parameter  



Directional statistic 
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Rotation variant power spectrum D(l) 

The rotated mode can be calculate in the following way 

Rotation variant parity parameter : 

where 

l l 
‘ ‘ ‘ ‘ 

‘ ‘ ‘ 



The preferred direction 
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 G(l;q) minimized in 
this direction  
(46.59 , 277.98 ) 

 G(l;q) maximized in 
this direction   
(50.55  , 167.34 ) 

The direction of  dipole is  (48.26  263.99 ) 
according to WMAP 7 years  data 
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Discussion 

 
 

 We do the cross-check for this result by using another rotation 
variant power spectrum 

We found the similar result. 

 CMB parity asymmetry and its related anomalies may relate to the 
contamination of the ‘kinematic dipole’ component. 


