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Institute for the Early Universe

• IEU was organized under the World Class University program by the Korean 
Government -> To organize research at the world-class level

• George Smoot leveraged expertise in Experimental Cosmology and Changrim 
Ahn experience in Theoretical Astroparticle Physics to be Director and P.I.

• laboratory facilities, projects

• powerful simulation computers

• Theory faculty

• Most Important: funds to hire faculty, postdocs, students, selection of the 
best people
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How are Astrophysics & Particles connected? 

• Examples: 
• Higher energy than in accelerators in Big Bang

• At the time of the big bang, energy/particle was so high that all 
possible particles were interacting by all possible means

• Relic particles can still be present, with signatures of the early universe

• Particles can leave “imprints” on the universe at 
large scales 
- See Big BOSS neutrino measurements via 
mapping the universe 

• Black Holes & neutron stars have extreme gravity, 
particle acceleration  (Maybe origin of highest 
energy cosmic ray particles.)
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IEU Projects

• UFFO
• BigBOSS
• Cosmology Simulations

– Cosmological simulations
– Simulations of observations

• Astro-Particle Theory
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UFFO

• Ultra-Fast Flash Observatory
– X-ray and fast beam-steered optical telescope to make rapid optical 

measurements of Gamma-Ray Bursts (GRBs)

• To Fly on Lomonosov Spacecraft ~2013 June
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Grossan & UFFO Team



Dec. 6, 2011 David Schlegel P1 Science Overview

10 spectrographs

BigBOSS - Instrument

Huge Volume of universe with 3-degree field
5000 robotic fiber positioners
10 spectrographs
15 million spectra!

7Sholl & BB Team



David Schlegel, LBL, 1 Sep 2011

Sensitivity to new physics scales as volume surveys -- # of modes

M. Blanton for SDSS

Our observable Universe

Surface of last scattering
M.Tegmark

Volume mapped by SDSS + SDSS-II

Volume to be mapped by SDSS-III/BOSS
(ca. 2014)

BigBOSS @NOAO

8

Science Goals:
BAO from 20+ million redshifts
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BigBOSS in IEU Lab

• Precision Testing of optical Fibers
• Automation for 5000
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Cosmology and Simulations

• Eric Linder works on 
Cosmology theory and the 
interaction of that theory with 
measurements, in particular 
Dark Energy and cosmology. 

• Uros Seljack works on Galaxy 
Clustering, Lensing, CMB 
anisotropies, and developed a 
code for perturbing standard 
CMB theory for predictions.  
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EV Linder
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High-Energy Cosmic Rays and Particles

• Jongman Yang is involved in Cream, the Sam Ting 
Experiment (AMD) on the ISS, and high-altitude 
cosmic ray balloon measurements. 
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J. Yang  or Cream AMD

J. Yang / Cream 

Yang / Cream / AMD
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• Short Bursts 
earlier => Brighter

• Few data t< 60 s; 
Almost no trise < 60 s.

• It is the tradition of my lab, Lawrence Berkeley, that if 
the quality of your ideas merits it, they should have 
no limits
– Dare to dream; don’t make the mistake of being turning 

your back on something that seems too big or difficult
– Don’t let the borders of your lab, your university, or your 

country get in your way.  
• George’s vision: “You can gather great people, give 

them resources, and they will do great work 
anywhere.”
– So, just one of the countries he works with  young 

people is in Korea, but also Russia, France, USA
• Don’t ignore work just because it’s not in your 

country!
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What is our final product?

• “An astrophysicist is a machine to turn coffee into 
papers”
– The end product of our work is papers - so others everywhere can 

freely build on it. 
– Professional work includes 

• understanding your uncertainties and systematic errors  
(if you don’t understand your errors - you’re just an engineer!)

• building on the work of others with references
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