
Constraints on cosmology and baryonic feedback  
by the combined analysis of weak lensing and galaxy clustering 

with the Deep Lens Survey 
(arXiv:1807.09195, …) 

Mijin Yoon  
Yonsei 

Collaborators: M. James Jee (Yonsei), J. Tony Tyson (UC Davis),  Samuel Schmidt (UC 

Davis), David Wittman (UC Davis), and Ami Choi (Ohio State) 

The 8th KIAS Workshop on Cosmology and Structure Formation 
2018. 11. 4. - 11.9.



Introduction 

Power spectrum

• The primordial fluctuations developed into 
large-scale structure. 


• Power spectrum is one of the summary 
statistics of large-scale structure in the 
universe.
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Introduction 

Tension between Planck and weak lensing 

CMB (high redshift, early universe) and LSS (low redshift, late time universe) 
tension may require modification of cosmology model.



Data 

Lens & source selection

• We select lens and source bins based on 
their redshifts and luminosities.

• The stacked p(z) curves (the sum of 
p(z)s of the individual galaxy in each bin) 
are used to estimate the model power 
spectrum.

• We measure galaxy clustering from the 
lens bins (L1, L2).

• We measure cosmic shear signal from 
the source bin pairs (S1S1, S1S2, S2S2).

• We measure lensing signal from the lens-
source bin pairs (L1S1, L1S2, L2S2).
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Results 

Raw measurements 
Galaxy-galaxy Galaxy-mass

Shear-shear + Shear-shear x

Cross shear
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Systematic test 

Lens-source flip test  
for galaxy-galaxy lensing signals

• Lens-source flip test is used to check the residual systematics mainly in photo-
z estimations. 



Systematic test 
Photo-z calibration and cross-correlation

• The stacked photo-z curves are calibrated by matching with spec-z samples (PRIMUS 
and SHELS).

• We found 10% photo-z shift for L1 was required, but calibration of L2 was not necessary.
• The cross-correlation measurement between L1 and L2 reconfirms the photo-z 

calibration was relevant to agree with the theoretical prediction.

Original photo-z estimation: Schmidt & Thorman (2013) 



Systematic test 

B-mode for cosmic shear
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• Errors were estimated based on 
catalogs that we generated based on 
log-normal distribution.

Results 

Power spectra
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Results 

Parameter estimation
• Prior ranges

Using nested sampling algorithm (multinest), we obtain constraints on parameters.



Results 

DLS results



Results 

DLS constraints
S8 = Ωm(σ8/0.3)0.45



Results 

Comparison with other surveys

S8=0.829 +0.034 -0.022 
Preliminary

S8 = σ8 (Ωm /0.3)



Results 
Prior tests

Planck

DLS G3M



Methodology 

Baryonic effect

Chisari et al. (2018)

Horizon-AGN Baryonic feedback

Cooling



Methodology 

Baryonic effect
• Single parameterization determined by OWLS 

(OverWhelmingly Large Simulation):

Abaryon

η0

: Minimum halo concentration

: halo bloating parameter 



Methodology 

Baryonic effect

Difference between DM only and AGN feedback case



Methodology 

Neutrino effect

Σmν = 0.6eV



Results 

Previous attempts

Authors Survey Method Results

Hildebrandt et al. 
(2017) KiDS Cosmic Shear No 

constraint

Joudaki et al. 
(2018)

KiDS+
2dFLenS Cosmic Shear+GGL+GG

Upper 
bound 

van Uitert et al. 
(2018)

KiDS+
GAMA Cosmic Shear+GGL+GG

Loose 
constraint



Results 

Our constraint on Abaryon

• We achieved the first constraint on baryonic feedback parameter. 


• Different combinations of DLS and Planck data produce consistent results.

Abaryon = 1.28+ 0.48
−0.45

Abaryon = 1.07+ 0.31
−0.39

For each case, respectively, 

Abaryon = 1.00+ 0.31
−0.31



Conclusions

• We constrained S8 value (0.829 +0.034 -0.022) tightly 
from DLS which does not have any tension with Planck.


• We achieved a reliable constraint on baryonic feedback 
parameter (1.00 +/- 0.31). 


• The constrained baryonic parameter implies that the 
actual baryonic feedback may be stronger than the 
current OWLS simulations.

Thank you.


