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Points for discussion:

● How should we refine the science case for the preliminary baseline design?  
What to emphasize / de-emphasize compared to the DSR?

● What additions / refinements to the science case should we make looking 
forward to a Science Book 2 / CMB-S4 Bluebook sometime next year? (All 
new forecasts based on best estimate performance.)

Science Case beyond the design drivers
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Spectral Science

● What is the composition of interstellar dust?
● Is AME polarized?
● How do the combined probes of synchrotron and dust probe the 3D ISM?

Map-Space Science

● How are dust and gas coupled on small spatial scales?
● How do magnetic fields influence the fragmentation of molecular filaments 

and the formation of stars?
● What is the nature of magnetohydrodynamic turbulence in the ISM?

Galactic Science - questions Susan Clark



The frequency / line-of-sight de-correlation of dust should be important for BB detection. What can CMB-S4 do, 
given the higher resolution it will have?

● The use of other surveys like PASIPHAE and GAIA, etc. to reconstruct “tomographic” images of the Galaxy. 
● Characterizing the 3D structure of the ISM has impacts on both the Galactic science, as well as the 

foreground modelling. 

Theory progress for Galactic Science
● More work is needed on the on the theory side of ISM/foregrounds. Don't want galactic science theory 

chasing the data. When we can extend measurements to higher \ell, we want to be ready and have 
predictions. 

● On the cosmology side, all info comes from PS. We know these are NG signals. 
● One advantage of galactic science - have other tracers (e.g HI), but we need to quantify and connect to 

underlying theory. 
● Need to pull more info from morphology of the data. 
● Statistics such as TB correlation came to galactic science via CMB motivation, but are useful probes of dust 

and synch. polarization. 

Galactic Science - discussion Susan Clark



Cosmic Birefringence Yuto Minami

we need to observe bright FG region
➢ FG is needed to determine α



Cosmic Birefringence

Possibly yes, but it would be 
revolutionary... would we 
even be so upset?

Yuto Minami



True small-scale lens 
map

GI 
reconstruction

Boryana Hadzhiyska

Refined lensing method for 
small scales, most precise 
where the gradient is large



Into the regime where non-linear effects are important for interpretation

Small-scale lensing Boryana Hadzhiyska



kSZ/tSZ Eve Vavagiakis



kSZ/tSZ Eve Vavagiakis



CMB Bispectrum Will Coulton

Theoretical target for scalar non-Gaussianity: σ(fNL)~1

σ(fNL)



CMB Bispectrum Will Coulton

Intrinsic Bispectrum - 
Non-primordial, non-scalar 
non-Gaussianity

SNR~O(1) with CMB-S4
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