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RHIC: From dreams to beams in two decades

Gordon Baym
Department of Physics, University of Illinois at Urbana-Champaign
Urbana, IL 61801, U.S.A.

This talk traces the history of RHIC over the last two decades, reviewing the scien-
tific motivations underlying its design, and the challenges and opportunities the machine
presents.

1. THE VERY EARLY DAYS

The opening of RHIC culminates a long history of fascination of nuclear and high

energy physicists with discovering new physics by colliding heavy nuclei at high energy.
As far back as the late 1960’s the possibility of accelerating uranium ions in the CERN
ISR for this purpose was contemplated [1]. The subject received “subtle stimulation”
by the workshop on “Bev/nucleon collisions of heavy ions” at Bear Mountain, New York,
organized by Arthur Kerman, Leon Lederman, Mal Ruderman, Joe Weneser and T.D. Lee
in the fall of 1974 [1). I he Bear M . . . .
bringing heavy ion physics to the forefront as a research tool. The driving question at the
meeting was, as Lee emphasized, whether the vacuum is a medium whose properties one
could change; “we should investigate,” he pointed out, “... phenomena by distributing
high energy or high nucleon density over a relatively large volume.” If in this way one could
restore broken symmetries of the vacuum, then it might be possible to create abnormal
dense states of nuclear matter, as Lee and Gian-Carlo Wick speculated [2].
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The second term is proportional to §(0), an infinite c-number. It is simply
the sum over all modes of the zero-point energies wy,/2, so its presence is
completely expected, if somewhat disturbing. Fortunately, this infinite energy
shift cannot be detected experimentally, since experiments measure only en-
ergy differences from the ground state of H. We will therefore ignore this
infinite constant term in all of our calculations. It is possible that this en-

ergy shift of the ground state could create a problem at a deeper level in the
theory; we will discuss this matter in the Epilogue.
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PRL 111, 027201 (2013) PHYSICAL REVIEW LETTERS 12 TULY 2013

Electromagnetic Response of Weyl Semimetals

M. M. Vazifeh and M. Franz

Department of Physics and Astronomy, University of British Columbia, Vancouver, British Columbia, Canada V6T 171
(Received 22 March 2013; published 9 July 2013)

It has been suggested recently, based on subtle field-theoretical considerations, that the electromagnetic
response of Weyl semimetals and the closely related Weyl insulators can be characterized by an axion
term O E - B with space and time dependent axion angle 6(r, t). Here we construct a minimal lattice model
of the Weyl medium and study its electromagnetic response by a combination of analytical and numerical
techniques. We confirm the existence of the anomalous Hall effect expected on the basis of the field theory
treatment. We find, contrary to the latter, that chiral magnetic effect (that is, ground state charge current
induced by the applied magnetic field) is absent in both the semimetal and the insulator phase.
We elucidate the reasons for this discrepancy.
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Harmen Warringa, “Dynamics of the Chiral Magnetic Effect
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An enigma.—We choose constant and parallel electric E
and magnetic B fields in the three-axis direction. Then, the
celebrated formula for the Schwinger mechanism reads,

2 2
e“EB B m

w = 4”2 coth <E 7[) cXp (— e—E> (1)

for the pair production rate (for a comprehensive review,

see Ref. [15]). In a particular limit of strong B (i.e., v eB
being the largest mass scale in a system), the spin direction
1s completely aligned along B, so that particles have
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Phys.Rev.Lett.121, 261602 (2018)
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