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Quark Soup PR \.G‘

... and thousands of physicists
and astronomers working together

t‘_ to figure It all out |
V= “infiation

Da rk EBar
y




Planck
ACT
SPT

1000 1500 2000 3000 4000 5000 6000

30 1000 2000 3000 4000 &34 Multipole ¢
Multipole moment ¢ Sied

RN

6 numbers describe the Universe from
the big bang and quantum fluctuations until today



circa 1970: The search for
two numbers (H, and q,)

... and tens of astronomers working —
(together) to figure it all out -

COSMOLOGY:
A SEARCH FOR TWO NUMBERS

Precision measurements of the rate of expansion
and the deceleration of the universe may soon provide
a major test of cosmological models

Hubble’s “student”



1979: Fermilab proposes for STScl

Operated by Universities Research Association Inc.
Under Contract with the United States Department of Energy
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1981: Schramm & Lederman
hike In the Dolomites




1982: Lederman dares Deputy NASA
Administrator Hans Mark to fund an
outrageous proposal — and he does
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Fall 1983: Turner and Kolb arrive

ASTROPHYSICIST REVEALS RECIPE FOR QUARK SOUP
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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 ACDM
InnerSpace/OuterSpace at Fermilab (1984)

Inflation,
Monopoles,
CDM rising,
HDM falling,

CMB limits only,
LSS: CfAl,
Cosmic Strings,
AXxions,
SUSY dark matter
still to come




UChicago doesn’t publish
conference proceedings,

INN'ER SPACE
OUEER"S PaACE

The .lgterface betyvee%Cos,rr]olbgy
“%nd Particie Physics * -

Edited by Edward W. Kolb, Michael S. Turner,
David Lindley, Keith Olive, and David Seckel







1990s: Sloan Digital Sky Survey

UChicago, Fermilab, JHU, Princeton, UWash
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SDSS transformed astrophysics:
birth of survey science!

High-Impact Astronomical Observatories

Juan P. Madrid! and F. Duccio Macchetto?
L McMaster University, Hamilton, Canada
2Space Telescope Science Institute, 3700 San Martin Dr., Baltimore, MD 21218

TABLE 1
HicH-IMPACT OBSERVATORIES
Abstract

We derive the ranking of the astronomical observato-
ries with the highest impact in astronomy based on the
citation analysis of papers published in 2006. We also
present a description of the methodology we use to derive
this ranking. The current ranking is lead by the Sloan
Digital Sky Survey, followed by Swift and the Hubble
Space Telescope.
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Facility Citations Participation

SDSS 1892 14.3%
Swift 1523 11.5%
HST 1078 8.2%
ESO 813 6.1%
Keck 572 4.3%
CFHT 521 3.9%
Spitzer 469 3.5%
Chandra 381 2.9%
Boomerang 376 2.8%
HESS 297 2.2%
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Fermilab Center for Particle

Astrophysics
8 December 2004
. -
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Craig Hogan arrives as
15t Director 2008



FCPA Portfolio

* Theoretical Astrophysics (1983)

« Survey Science
— SDSS (1990s) > DES (2005s) > DESI (2015) >
LSST (2020s) > ??
* Pilerre 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)




What does success look
like for a Fermilab?
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Angela Gonzales, ID#11 and Michael Turner




‘ US Particle Physics:

Scientific Opportunities

Origin of Universe

Unification of Forces

New Physics
Beyond the Standard Model

Cosmic Particles




