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Purpose

To study the fundamental
properties of matter from
elementary atomic particles to
the evolution of the universe

RHIC: Dazzling Discoveries, Bright Future

Research at RHIC is a compelling,
ongoing exploration of the fundamental

Sponsor properties of matter and the infant
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Office of Nuclear Physics before protons and neutrons existed,
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Over $150 million per year mysteries such as why the stuff around us
Featurth even exists and how the universe evolved.
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early-universe matter

 Confirmation/refutation of
symmetry-violating bubble
prediction

* Search for a unique critical point
(“continental divide”) at which
quark matter coalesces, or freezes
out, to form protons, neutrons, and
all other ordinary matter

* Heaviest antimatter nucleus
ever detected, likely to stand for
foreseeable future

* “Bubbles” in which matter violates
fundamental symmetries

* Temperatures reaching ~ 4 trillion
degrees Celsius, substantially above
the predicted melting temperature of

neutrons and protons * How does the force between quarks
* First indication of gluon saturation change inside dense quark-gluon
* “Missing” proton spin not found matter
among abundant gluons
 Unanticipated intellectual connections
to other forefront science, including
String Theory, ultra-cold atomic

Particle tracks from a gold-gold collision gases, and matter?antimatt.er
at RHIC imbalance of the infant universe Continued on p. 2
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Scientifically compelling path to
long-range future (eRHIC) is fueled
by additional accelerator science
breakthroughs being pursued at RHIC
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RHIC: Dazzling Discoveries, Bright Future (continued)

Strong productivity

> 300 refereed papers with > 20,000
citations

> 200 Ph.D.s in first 10 years, hundreds
more in the pipeline

Internationally competitive

* Hits the “sweet spot” for detailed
study of matter at the threshold of the
universe due to extensive energy and
ion species flexibility

* Dedicated primarily to heavy ion
collisions (unlike LHC, where focus is
high-energy physics)

* World’s only spin-polarized proton
collider

* Soon to be only operating collider
facility in the U.S.

* Major foreign investments, especially
from Japan

* More than 1000 international
collaborators

Benefits beyond physics

* Medical radioisotope production
(Sr-82 for myocardial PET scans) a
pre-injector accelerator; active R&D on
new isotopes, e.g., Fe-52 for combined
PET/MRI imaging

[ [
The STAR Detector at RHIC

The PHENIX Detector at RHIC

» RHIC Booster synchrotron used to

study effects of space radiation, with
strong NASA support

Major accelerator technology
breakthroughs: high-energy polarized
beams; stochastic cooling of bunched
beams; use of high-temperature
superconducting magnets in accelerator
systems

CRADA for next-generation particle
beam cancer therapy technology
R&D for superconducting magnet
energy storage (ARPA-E funding)
R&D on accelerator technology with
possible defense applications (ONR
funding), in addition to relevance for
eRHIC

Superconducting RF developments
relevant to potential high-power drivers
for accelerator-driven sub-critical
nuclear reactors

Supports ~750 BNL staff (including
indirects) and > 1000 international
scientific users

For more information about RHIC, go to
www.bnl.gov/rhic.
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