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bias ~ 2.5

bias ~ 1.5Standard Inflation

Large Scale power 
Test inflation! 

Full shape - Probing 
Modified Gravity + 
Neutrino masses

BAO- probes the 
expansion of the 

Universe

What do we learn from Large Scale Structure ? 

Also: Cross-correlations calibrate 
redshifts, cosmic magnifications



What did we decided to do as a group 1 year ago? 

• Tools to remove known Systematics

• Analyze Image Simulations

• Setting Requirements on Systematics 

• Scalable LSS analysis software 

• Full Sky simulations with OpSim

• Tools to Detect unknown systematics
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Matias Carrasco Kind LSST-DESC, Dec 4th 2013 Machine Learning, Systematics, and LSS

Systematics & LSS: ACF case

Wang, Brunner & Dolence 2013

• S/G separation

• Pixelisation

• Density fluctuations in
stripes

• Seeing variation

• Reddening variation

• Flag variation

Matias + UIUC group 

Pullen + Hirata 2013



What have we done this year? on these tasks ? 

• Tools to remove Unknown Systematics

• Analyze Image Simulations

• Setting Requirements on Systematics 

• Scalable LSS analysis software 

• Full Sky simulations with OpSim

• Tools to Detect unknown systematics

Gawiser ++ 



What have we done this year? on these tasks ? 

• Tools to remove Unknown Systematics

• Analyze Image Simulations

• Setting Requirements on Systematics 

• Scalable LSS analysis software 

• Full Sky simulations with OpSim

• Tools to Detect unknown systematics

Rozo++ 



What have we done this year? on these tasks ? 

• Tools to remove Unknown Systematics

• Analyze Image Simulations

• Setting Requirements on Systematics 

• Scalable LSS analysis software 

• Full Sky simulations with OpSim

• Tools to Detect unknown systematics

2. Hybrid method 
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Better than the existing techniques 
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Hybrid Method = Sampling + kd-Tree  

- Much faster than current techniques: 16 (error <0.2%)  - 137 (<1%) times faster!  [without using GPU] 
- Currently a preliminary version lives on github: 
https://github.com/berniefu/gpu_sample_correlation_function
- GPU version being tested right now, Hadoop version will be added and will update the documentation. 
- user control how much error one is willing to tolerate. 
- good for fast computation of correlation functions that you have to do it many many times: covariance 
matrices computations from random catalogs for example! 

Fast Correlation code with Hybrid Sampling
Bin Fu, Shirley Ho, Garth Gibson, Eugene Fink  (CMU) for LSST DESC LSS working group

Naive Tree

Fu, S.H.+ CMU CS



What have we done this year on these tasks ? 

• Tools to remove known Systematics

• Analyze Image Simulations

• Setting Requirements on Systematics 

• Scalable LSS analysis software 

• Full Sky simulations with OpSim

• Tools to Detect unknown systematics

     

Gawiser++ 



What have we done this year? on these tasks ? 
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S.H.,+ Agarwal + 
SDSS3-BOSS collaboration, 2013 

open circles: Contaminated 



• Other cool things we discovered in the LSS++ meeting:  

• Systematics in observations that affects photo-z and LSS ? 

• Should analyze the soon-available LSST DM-stack of Stripe 
82 to test our photo-z, clustering-z, systematic-removal, 
systematic-detection algorithms 

• Use HOD-emulator ! (talk to Juliana Kwan)

• Many machine learning algorithms applied to various 
problems: ranging from photo-z, systematics to simulation 
generations  (talk to Matias Kind / me) 



Please contact us if you're 
interested in working on 

Large-Scale Structure

Eric Gawiser  
<gawiser@physics.rutgers.edu>

Shirley Ho  
<shirleyh@andrew.cmu.edu>


