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Introduction/Motivation



Why care about the gas?

Slide: Emmanuel Schaan



Effect of baryons on P(k)

Slide: Colin Hill



Implications

Slide: Colin Hill



Implications

Slide: Colin Hill



Effect on CMB lensing

Slide: Colin Hill



Effect on primary TT/TE/EE spectra

Slide: Colin Hill
Impacts CMB-S4 and Simons Observatory, but not current data sets.



Results



Constraints from kSZ 
BOSS+ACT+ PLANCK

Slide: Emmanuel Schaan



Implications for “lensing is low”

Slide: Colin Hill



Mitigation Strategies for WL

Slide: Aurel Schneider

1. Simulations with free parameters

2. Parametrization of halo profiles

3. Baryonification



Baryonification

Slide: Aurel Schneider



Baryonic Corrections

Slide: Colin Hill



Mitigation Strategies for 
Impact on CMB lensing

Slide: Colin Hill



Pairwise kSZ: ACT+Planck & SDSS  

 

Slide: Eve Vavagiakis

Goal: Constrain neutrinos,  sigma8, f, dark energy, models of modified gravity, baryon 
content



Projected Field kSZ

Slide: Ola Kusiak



Projected Field kSZ with 
unWISE

Kusiak+2021

S/N = 5.5

Slide: Ola Kusiak

Uses photometric samples 
and n(z) distirbution.



Looking Forward



DESI has started!

Slide: Emmanuel Schaan



CMB S4 and DESI

Slide: Emmanuel Schaan



Joint Analysis tSZ + lensing

Slide: Emmanuel Schaan



Projected Field kSZ

Slide: Ola Kusiak



Constraining Ultra Light Axions 
with kSZ

Slide: Daniel Grin

• Strong constraints from primary CMB :Hlozek ++ (2014,2017), Cookmeyer ++ (2019). 
• Computed using axion CAMB (Grin et al. 2013)



Predicted 
Constraints

Impact of ultra light axions 
on pairwise velocities

Slide: Daniel Grin



Baryonic effects for Euclid

Slide: Aurel Schneider



Cannot ignore baryons!

Slide: Aurel Schneider



New Frontiers

Slide: Alexie Leauthaud

Larger overlap between surveys and new methods for finding dark matter halos 
will allow for the calibration of baryonic effects as a function of halo mass.

Galaxy outer mass

A number of advantages: no evidence for mis-centering or projections effects. 

Working to make this tracer available for DESI.

Huang et al. 2021, on the arXive in September



Discussion
No missing baryons in projected field kSZ?


Too early to say.


A lot of discussion on how baryons impact the primary CMB (short 
answer: from CMB lensing and Alens).


kSZ : spectroscopic samples versus photometric samples? 

Loose a factor of 2 in S/N with photometric samples and harder to 

model. But sample sizes are significantly larger.


A lot of excitement about DESI! 

Many opportunities afforded by DESI x ACT then DESI x SO.


Needs cross collaborative groups working on joint simulations and 
joint mock challenges.



