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Motivation and concerns

2

●

●

●

●



New approach: HIT Fitting
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Internal Linear Combination (ILC)
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The coefficients are estimated by 
minimizing the variance of the 
CMB map estimator (TCMB,ILC).

(see e.g. Tegmark+1998, Bennett+2003, Eriksen+2004, Remazeilles+2011)



Internal Linear Combination (ILC)
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Internal Template Fitting (ITF)
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● Templates contain only the 
foregrounds contribution.

● They can be constructed from 
external or internal data.

The coefficients are estimated by minimizing the variance of the  TCMB,ITF map.

(see e.g. Martínez-González+2003, Leach+2008, Fernández-Cobos+2012)



Internal Template Fitting (ITF)
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New approach: HIT Fitting
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New approach: HIT Fitting
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Foreground and Noise residual map
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Microwave sky simulations
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-0.45 to 0.07 μK -0.95 to 0.95 μK -1.0 to 1.2 μK
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We need several templates for complex foregrounds

● For ILC, we used all bands.
● For ITF, we have many configurations, 

depending on the templates and maps 
to be cleaned (95 and 150 GHz). 

Microwave sky simulations



Results from ILC, ITF and HIT fitting:
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Foreground residual map 
(Stokes Q)

-0.028 to 0.020 μK

Results from ILC, ITF and HIT fitting:

●
●

●

-0.95 to 0.95 μK
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● ILC shows residuals compatible 
with the BB (r = 10-3).

● HITF and ITF have similar 
foreground residuals level in 
several multipoles.

● The foreground residuals are 
lower than primordial BB (r = 10-3).

● HITF appears to be a better 
performance than  ITF.

Results from ILC, ITF and HIT fitting:
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● The bias estimator is noisy and we 
need more simulations.

● ILC bias is stronger than the bias 
from ITF and HITF.

● HITF and ITF have the same 
levels of bias. 

● We will carry out more tests to 
establish the HITF performance.

Results from ILC, ITF and HIT fitting:
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Results from ILC, ITF and HIT fitting:

● The bias estimator is noisy and we 
need more simulations.

● ILC bias is stronger than the bias 
from ITF and HITF.

● HITF and ITF have the same 
levels of bias. 

● We will carry out more tests to 
establish the HITF performance.
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● The HIT Fitting is a new approach to recover the CMB 
signal using a linear combination.

● HITF and ITF have similar foreground residual level and 
bias level (in several multipoles). However, we cannot 
confirm which of them has better performance.

● We expect to apply the HIT Fitting in multifrequency 
experiments such as liteBIRD, PICO and CORE, and in 
joint analysis (e.g. groundBIRD-QUIJOTE-Planck).

● Some other tests must be carried out (effect of gain, etc.).
● We expect to implement a Needlet and Two Spin 

approaches.

Summary, conclusions and prospective


