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Inflation

WIMPs

Quark Soup

Baryogenesis

CDM

… and thousands of physicists 

and astronomers working together 

to figure it all out



6 numbers describe the Universe from 

the big bang and quantum fluctuations until today

The remarkable ΛCDM paradigm
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circa 1970:  The search for 

two numbers (H0 and q0)

Allan Sandage, 

Hubble’s “student”

… and tens of astronomers working 

(together) to figure it all out



1979:  Fermilab proposes for STScI



1981: Schramm & Lederman 

hike in the Dolomites



1982: Lederman dares Deputy NASA 

Administrator Hans Mark to fund an 

outrageous proposal – and he does



Fall 1983: Turner and Kolb arrive
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Tevatron achieves 512 GeV



1980s: Go Go junk bond days of early 

Universe cosmology
Chicago at the center, Fermilab = the mother church

Explore the 

consequences of 

bold ideas in 

particle physics 

about unification to 

the early Universe

Turner & Kolb

Inner Space/Outer Space

May 1984



Beginnings of ΛCDM
InnerSpace/OuterSpace at Fermilab (1984)

Inflation,

Monopoles,

CDM rising,

HDM falling,

CMB limits only,

LSS:  CfA1,

Cosmic Strings,

Axions,

SUSY dark matter 

still to come 



UChicago doesn’t publish 

conference proceedings, …
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1990s:  Sloan Digital Sky Survey
UChicago, Fermilab, JHU, Princeton, UWash



SDSS transformed astrophysics:  

birth of survey science!
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Fermilab Center for Particle 

Astrophysics 
8 December 2004
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Craig Hogan arrives as

1st Director 2008



FCPA Portfolio

• Theoretical Astrophysics (1983)

• Survey Science  
– SDSS (1990s)  DES (2005s)  DESI (2015) 

LSST (2020s)  ??

• Pierre Auger Observatory (1995)

• Dark Matter
– CDMS (2004), COUPP/PICO (2006), DAMIC (2010s), 

DarkSide, ADMX (2016), LZ (2016), ??

• Cosmic Microwave Background 
– QUIET (2007), SPT 3G (2015), CMB-S4 (2020s)

• Holometer (2010s)

Michael S Turner



What does success look 

like for a Fermilab?
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