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Favourite quote of the meeting

We should have listened to the lensers all along. - Annika



Weak lensing - cosmic shear
Nothing you see is actually what it looks like to you - this is even more true 
when we look out into the Universe. 

Philipp Salzgeber
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Weak lensing - cosmic shear

Growth of large-scale 
structure in the Universe: 

1. Slowed down by 
accelerated expansion due 
to overall geometry & dark 
energy. 

2. Accelerated by 
additional gravitational 
mass (or curvature) due to 
dark matter.

DES dark matter map
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Weak lensing - cosmic shear
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Dark Matter

1) Galaxy clustering 2) Cosmic shear

3) Galaxy-galaxy lensing

“3x2pt”

Combination of these three probes maximizes use of large-scale structure information 
and jointly and robustly constrains astrophysical and systematic parameters in the analysis

Pioneered and  
refined by CCAPP 

Fellows in DES



The Dark Energy Survey
Complete six-year, 5000 sq. deg survey to 24th mag (10 tilings) 

DECam: a 570 Mpix camera on the 4m Blanco Telescope 

Approx. 3 sq. deg fifield of view 

Observing in (u)grizY fifilters



Dark Energy Survey  
Footprint

Year 1 

Science  
Verification 

Supernovae 
Fields 

Complete

~10,000 0.75x0.75 deg coadd images



The measurement — shapesThe measurement — shapes

Bridle et al
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DES — not just weak lensing

Over 500 publications 
over the last ~decade!

Four primary probes: 

1) Weak lensing 
2) Supernovae type Ia 
3) Baryon Acoustic 

Oscillations 
4) Galaxy clusters 

+ lots of astrophysics



DES — not just weak lensing

Over 500 publications 
over the last ~decade!



Chihway Chang



DES Weak Lensing — how far have we come?

Science VeriScience Verifification 

3M galaxies, S/N = 10 

Full survey data (Year 6) 

152M galaxies 

S/N = 71 

neff = 8.22

Masaya Yamamoto
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DES + CCAPP from beginning to end

36 CCAPP DES participants just at this meeting 

1st CCAPP Fellow — Eduardo Rozo 
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#1) First DES paper in 2014: Peter Melchior et al, Mass and galaxy 
distributions of four massive galaxy clusters from Dark Energy Survey Science 
VeriVerifification Data 



DES + CCAPP from beginning to end

36 CCAPP DES participants just at this meeting 

1st CCAPP Fellow — Eduardo Rozo 

#1) First DES paper in 2014: Peter Melchior et al, Mass and galaxy 
distributions of four massive galaxy clusters from Dark Energy Survey Science 
VeriVerifification Data 

#534-ish) ’Final’(?) DES key result led by Sujeong Lee et al (alphabetical), 
Constraints on Dynamical Dark Energy from Multiple Probes in the Full Dark 
Energy Survey



DES — The ‘final’ dark energy results

Test of standard model — CMB vs 
low-redshift: 

DES constrains late-time structure as 
well as the CMB, despite only 
covering 1/8 of the sky. 

General consistency, ~< 3 sigma for all 
probes, even smaller for 3x2pt. 
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DES — The ‘final’ dark energy results
Is dark energy evolving? Inconclusive, 
but interesting. 

Most recent constraints rely on 
geometry probes (SN, BAO, CMB).  

Within DES, lensing adds 4X to 
evolving DE constraints over geometry 
alone! 

Overall 2-3 sigma from LCDM, 
depending on which probe 
combination.
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Post-CCAPP

When I left CCAPP, I had the goal to build my own center 
for cosmology based on lessons from DES and CCAPP. 

Started a new cosmology group at Duke (expanding work 
on Roman and OpenUniverse) starting in 2019: now fifive 
faculty, 10 postdocs+, and ~ a dozen PhD students.  

Started the Duke SPACE Initiative in Sep 2025, a center 
for space science & policy research. 

spaceinitiative.duke.edu

http://spaceinitiative.duke.edu


Post-CCAPP: Building a cosmology program
at Duke University
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https://arxiv.org/abs/2501.05632
https://www.nasa.gov/universe/new-simulated-universe-previews-
panoramas-from-nasas-roman-telescope/

https://arxiv.org/abs/2501.05632
https://www.nasa.gov/universe/new-simulated-universe-previews-panoramas-from-nasas-roman-telescope/
https://www.nasa.gov/universe/new-simulated-universe-previews-panoramas-from-nasas-roman-telescope/
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Roman Space 
Telescope

1 sq deg to  
~0.5 sq arcmin




