
Summary of Discussion Session #1 (November 26, 2012)

"Physics of Polarized Foreground Emission"

Question: Have we exhausted all possible polarized foreground components which 
would contaminate the CMB science?

Answer: The following requires better understanding:

1. Polarized extragalactic sources. 

While synchrotron sources are predominantly Poisson-like at flux densities of interest 
(mJy-Jy), infrared sources have a significant two-point correlation which is important 
on large scales. If infrared sources are 1% polarized (we currently only have upper 
limits), this will inevitably produce a significant foreground on scales of interest, i.e., 
~1 deg and larger. It is noted that even if the polarization angles are random, the 
power spectrum does not average to zero due to the power spectrum being related 
to the variance of the polarized intensities. How important is their contribution to B-
modes in low-multipoles is still unknown in detail and requires detailed 
measurements.

2. Line emission

This can be a serious source of spurious polarization due to a band-pass mismatch.

3. Dust

There are rooms for uncertainties. There are many kinds of dust particles out there 
with a potential spatial variation of their relative importance. The relative importance 
also changes with wavelengths, yielding a wavelength-dependent observed 
polarization fraction. 

4. Haze

Do we have to worry about this? 

Question: Would the all-sky polarization measurements be useful for learning about 
the magnetic fields?

Answer: Yes.

- While rotation and dispersion measures tell us about electrons, microwave data and 
starlight polarization tell us about magnetic fields.

- Observed polarization directions of synchrotron and dust may be different because 
the distribution of dust and relativistic electrons can be different.

"Wish List" (and more questions)



- Frequency channels are expensive, so we need good templates for spectra of 
various foreground components

- Better characterization of the band pass of detectors is necessary (to avoid lines). 
Also, how much band pass do we need?

- Uniform coverage of angles (by cross linking of scans) is important but how 
expensive is it?

- Stay away from lines and stay away from molecular clouds! Is a complete inventory 
of lines and clouds necessary? (There are ~1e5 lines in microwave bands.)

- Polarization map at 1.4GHz is severely Faraday-depolarized. Need a map at higher 
frequencies (e.g., C-BASS)


