
Cosmic frontier at Berkeley Lab 
- Supernova cosmology (SNfactory, SCP, LSST) 
- Redshift surveys (DESI) 
- Cosmic microwave background (Simons, CMB S-4)
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Supernovae Cosmology Project
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● Machine learning for: 
○ Modeling (understanding SN 

physics) 
○ Improving distance 

measurements 
○ Classification of transients 

● Understanding relationships 
between SNe Ia physics and their 
host galaxies 

● Build/improve software pipelines 
for reducing IFU data 

● Prepare for future large surveys 
(WFIRST and LSST) 

● Use supernovae to probe gravity 
via peculiar velocity 
measurements

Supernovae Cosmology Project - Current projects
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Cosmic Microwave Background Instrumentation 
Design, fabrication and 
characterizizationof 
microfabricated superconducting 
ultra-sensitive detectors and 
readout electronics for 
astrophysics and other high 
energy physics (dark matter for 
example) experiments
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Dark Energy Spectroscopic Instrument (DESI) 
being installed @ Kitt Peak, Arizona 

First light in September 2019 



“Some assembly required”



675,000 total parts on this focal plane

DESI status 



Physics Division !11

DESI imaging surveys - completing now



Physics Division

DESI redshift surveys - starts Sep 2019

!12

DESI will have 35 million targets total



Berkeley Lab facilities — Engineering Division 



Berkeley Lab facilities — Molecular Foundry 



Berkeley Lab facilities — NERSC computing 



Berkeley Lab facilities — NERSC computing 


