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Bad News…



Polarization Foregrounds



Good News



Galactic Field is Large-Scale



Galactic Magnetic Field is 
Coherent

Optical Dust Measurements



Galactic Field Model



How Well Can We Remove 
Foregrounds?

For two measurements seperated by 1.4 and 
α =2, this doubles the noise in the map.

If spectral index variations are +/- 0.1, then we 
can remove 97.5% of the foreground and 
reduce the foreground contribution to the 
power spectrum by a factor of 200



Spectral Index Variations:
Synchrotron

Dunkley et al. 2008

Strong 2008: Galprop



Break in Power Spectrum?

Cosmic rays with energies are 
30-100 GeV have a lifetime 
that is shorter than their escape 
time.  There may be significant 
variations in the break 
frequency as function of 
position in the sky.

Strong 2007



Spectral Index Variation

Strong  (GALPROP)



Dust Polarization
 Dust is polarized and the 

dominant source of 
foreground emission at 
above 90 GHz

 Dust polarization fraction 
is lower than synchrotron 
(~5%)

 Optical dust absorption is 
90 degrees out of phase 
with dust emission. 
(Optical dust 
measurements are 
another useful tool for 
creating polarization 
templates)



Dust everywhere….



Predicted Level of Dust Polarization 
in the FIR

Draine & Fraisse (in preparation)

b/a (SIL) = 1.4

b/a (SIL) = 1.6

b/a (C) = b/a (SIL)

b/a (C) = 1

Fraisse and Draine 2008



Next Steps
 PLANCK’s measurements of dust 

polarization (spectral index variations) 
[and other experiments]

 Optical Dust Polarization Studies
 Improved Models of Galactic Magnetic 

Field and Dust Properties



Hugo Schwarz + Dust 
Polarization



Conclusions/Questions
 How far can we go in foreground removal? 

5%, 1%,0.1%?
 Does cosmic ray spectral index have a 

spatially varying break? GLAST?
 Does the dust spectral index vary 

spatially? What are the constraints from 
IRAS? (Theoretical estimation of mixing 
rates? What will it correlate with in the 
ISM? Metallicities?)






