Program INT13-1b

Quantum Noise
May 6 - 10, 2013
Monday, May 6, 2013
Room C421, Physics/Astronomy Tower
•
11:00 am: David Kaplan, INT
"Noise and sign problems in Monte Carlo simulations"
Currently, computing properties of matter from the underlying theory of QCD is exponentially difficult because of a sign
problem. Sign problems in Monte Carlo simulations of QCD can be related to noise problems encountered in computing
correlators, and both can be seen to result from the existence of a deep bound state of a quark and anti-quark, the pion. In
some ways the problem is similar to that of an electron traversing a disordered medium, with quarks playing the role of the
electron and the stochastic color gauge field playing the role of the medium. I discuss how relating the noise to properties of
the physical spectrum provides some clues as to how the sign problem might some day be circumvented.

Tuesday, May 7, 2013
Room C421, Physics/Astronomy Tower
•
11:00 am: Amy Nicholson, University of Maryland
"Lessons learned from Monte Carlo noise: unitary fermions, Efimov states and the lognormal
distribution"
Lattice calculations of certain observables are plagued by Monte Carlo noise, in some cases manifesting itself in the form of a
long-tailed probability distribution. In this talk, I will discuss signal-to-noise problems in the context of a lattice study of nonrelativistic fermions propagating through a Hubbard-Stratonovich field, with an interaction tuned to the unitary limit. I will show
how a better understanding of correlator distributions leads to great improvement in the extraction of observables.
Furthermore, the origin of signal-to-noise problems often lies in the dynamics of the systems under consideration, so that an
understanding of probability distributions can in turn give new insight about the underlying physics. From the probability
distribution of a correlator for two particles at unitarity, I will show that new information about universal clusters related to the
Efimov effect can be obtained.

Wednesday, May 8, 2013
Room C421, Physics/Astronomy Tower
•
11:00 am: Kim Splittorff, Niels Bohr Institute
"The sign problem as a total derivative"
Our knowledge about the phases of strongly interacting matter is limited to the case where there is an exact ballance between
quarks and anti-quarks. At any non-zero quark density the QCD sign problem prohibits nonperturbative first principle studies.
In this talk we consider the sign problem as a signal to noise problem and show that (i) the noise produced by the sign
problem can be seen as a total derivative, (ii) the average quark number is orthogonal to this noise. We discuss the impact of
these observations on current lattice QCD simulations.

Thursday, May 9, 2013
Room C421, Physics/Astronomy Tower
•
11:00 am: Jacques Verbaarschot, SUNY Stonybrook
"Tail States and Collective Fluctuations in Wilson Dirac Spectra"
At zero lattice spacing the spectrum of the Hermitian Wilson Dirac operator has as gap [-m, m]. At nonzero lattice spacing
states intrude the gap in the same way as states from a gapped superconducting Hamiltonian intrude the gap because of
impurities. We discuss the Dirac spectrum in terms of a nonlinear sigma model (or chiral Lagrangian) and identify two types of
terms. First, those that lead to spectral fluctuations which are typical for disordered systems, and second those that originate
from collective spectral fluctuations. We show that the second class of fluctuations can avoid gap closure (or Aoki phase) and
instead given rise to a first order phase transition. Finally, we derive consistency relations for fluctuations of various
observables as well as the sign of the low energy constants.

•

2:00 pm: Misha Reznikov, Technion
"Charge counting statistics in a quantum point contact"
I shall discuss measurements of the statistics of a charge, transferred through a Quantum Point contact (QPC). For noninteracting electrons at zero temperature the statistics of a voltage-biased QPC is predicted to be binomial. It happened,
however, that Coulomb interactions lead to substantial corrections to all the charge cumulants above the second one even for
a system, which can otherwise be treated as a non-interacting. We show that by properly accounting for these corrections one
can recover the underlying binomial statistics for a "noninteracting" QPC. I then shall revisit the notion of an "ideal" A-meter. It
happened that, in contrast to the familiar current and noise measurements, for which an ideal A-meter would just have zero
resistance, an ideal A-meter for the higher cumulant measurements should also generate zero noise, so be effectively at zero
temperature. Finally, I shall mention a possible technical resolution of the confusion, which accompanied an early stage of the
charge counting statistics.

Friday, May 10, 2013
•

Room C421, Physics/Astronomy Tower
11:00 am: Felix von Oppen, Freie Universität Berlin
"Adiabatic quantum motors"
When parameters are varied periodically, charge can be pumped through a mesoscopic conductor without applied bias. Here,
we consider the inverse effect in which a transport current drives a periodic variation of an adiabatic degree of freedom. This
provides a general operating principle for adiabatic quantum motors, for which we develop a comprehensive theory. We relate
the work performed per cycle on the motor degree of freedom to characteristics of the underlying quantum pump and discuss
the motor's efficiency. Quantum motors based on chaotic quantum dots operate solely due to quantum interference, motors
based on Thouless pumps have ideal efficiency.
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