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Ions and Electrons in Liquid Helium Oxford University Press on Demand This
volume is a comprehensive review of the experiments and theories about the
transport properties of charge carriers in liquid helium. Ions and Electrons in
Liquid Helium OUP Oxford Electrons and ions have been used for over 40 years as
probes to investigate the fascinating properties of helium liquids. The study of the
transport properties of microscopic charge carriers sheds light on superﬂuidity, on
quantum hydrodynamics, and on the interactions with collective excitations in
quantum liquids. The structure of the probes themselves depends on their coupling
with the liquid environment in a way that gives further insight into the microscopic
behavior of the liquid in diﬀerent thermodynamic conditions, such as in the
superﬂuid phase, in the normal phase, or near the liquid-vapor critical point. This
book provides a comprehensive review of the experiments and theories of transport
properties of charge carriers in liquid helium. It is a subject about which no other
monograph exists to date. The book is intended for graduate and postgraduate
students and for condensed matter physicists who will beneﬁt from its completeness
and accuracy. Negative Ions in Liquid Helium II EXOTIC IONS IN LIQUID
HELIUM. The Interaction of Free Electrons with Liquid Helium Electron Spin
Resonance of Positive Ions in Liquid Helium Two-Dimensional Electron
Systems on Helium and other Cryogenic Substrates Springer Science &
Business Media Recent studies on two-dimensional systems have led to new insights
into the fascinating interplay between physical properties and dimensionality. Many
of these ideas have emerged from work on electrons bound to the surface of a
weakly polarizable substrate such as liquid helium or solid hydrogen. The research
on this subject continues to be at the forefront of modern condensed matter physics
because of its fundamental simplicity as well as its connection to technologically
useful devices. This book is the ﬁrst comprehensive overview of experimental and
theoretical research in this exciting ﬁeld. It is intended to provide a coherent
introduction for graduate students and non-experts, while at the same time serving
as a reference source for active researchers in the ﬁeld. The chapters are written by
individuals who made signiﬁcant contributions and cover a variety of specialized
topics. These include the origin of the surface states, tunneling and magneto-
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tunneling out of these states, the phase diagram, collective excitations, transport
and magneto-transport. Electronic properties of negative ions in liquid helium
Information Circular Nanodroplets Springer Science & Business Media
Nanodroplets, the basis of complex and advanced nanostructures such as quantum
rings, quantum dots and quantum dot clusters for future electronic and
optoelectronic materials and devices, have attracted the interdisciplinary interest of
chemists, physicists and engineers. This book combines experimental and
theoretical analyses of nanosized droplets which reveal many attractive properties.
Coverage includes nanodroplet synthesis, structure, unique behaviors and their
nanofabrication, including chapters on focused ion beam, atomic force microscopy,
molecular beam epitaxy and the "vapor-liquid- solid" route. Particular emphasis is
given to the behavior of metallic nanodroplets, water nanodroplets and nanodroplets
in polymer and metamaterial nanocomposites. The contributions of leading scientists
and their research groups will provide readers with deeper insight into the chemical
and physical mechanisms, properties, and potential applications of various
nanodroplets. A Study of Some Experimental and Theoretical Details of a
Measurement of the Mobility of Electrons in the Liquid Helium II. TwoDimensional Coulomb Liquids and Solids Springer Science & Business Media
This coherent monograph describes and explains quantum phenomena in twodimensional (2D) electron systems with extremely strong internal interactions, which
cannot be described by the conventional Fermi-liquid approach. The central physical
objects considered are the 2D Coulomb liquid, of which the average Coulomb
interaction energy per electron is much higher than the mean kinetic energy, and
the Wigner solid. The text provides a new and comprehensive review of the
remarkable properties of Coulomb liquids and solids formed on the free surface of
liquid helium and other interfaces. This book is intended for graduate students and
researchers in the ﬁelds of quantum liquids, electronic properties of 2D systems, and
solid-state physics. It includes diﬀerent levels of sophistication so as to be useful for
both theorists and experimentalists. The presentation is largely self-contained, and
also describes some instructive examples that will be of general interest to solidstate physicists. Free Fall Experiments with Negative Ions and Electrons
Thermal Conductance at the Interface of a Solid and Helium II (Kapitza
Conductance) Nuclear Science Abstracts Holographic Particle Detection
Independently Published The feasibility was studied of developing a novel particle
track detector based on the detection of 1p-1s emission radiation from electron
bubbles in liquid helium. The principles, design, construction, and initial testing of
the detection system have been described in previous reports. The main obstacle
encountered was the construction of the liquid-helium tight infrared windows.
Despite numerous eﬀorts in testing and redesigning the windows, the problem of
window leakage at low temperature persisted. Due to limited time and resources,
attention was switched to investigating the possibility of using room-temperature
liquid as the detection medium. A possible mechanism was the detection of deexcitation radiation emitted from localized electrons in common liquids where
electrons exhibit low mobilities, as suggested in the previous report. The purity of
the liquid is critical in this method as the dissolved impurities (such as oxygen), even
in trace amounts, will act as scavengers of electrons. Another mechanism is
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discussed whereby the formation of the superoxide ions by electron scavenging
behavior of dissolved oxygen is exploited to detect the track of ionizing particles. An
experiment to measure the ionization current produced in a liquid by a pulsed X-ray
beam in order to study propertiies of the ions is also reported. Bowen, Theodore
NASA-CR-183315, NAS 1.26:183315 NAG5-831... ERDA Energy Research
Abstracts Publications of the National Bureau of Standards ... Catalog
1966-1976 Phenomena at the Temperature of Liquid Helium Historical
introduction. The liquefaction of gases. The measurement of temperature. The
physical properties of liquid and solid helium. Superconductivity. Speciﬁc heats at
low temperatures. Magnetic properties. Temperatures below 1 °k. Eleectrical and
thermal conductivities. The nature of the superconducting. The -transformation in
liquid helium and the nature of helium and the nature of helium II. Appendixes.
Japanese Journal of Applied Physics Letters Positive Ion Induced
Solidiﬁcation of 4He We have observed bulk solidiﬁcation of 4He induced by
nucleation on positive alkali ions in pressurized superﬂuid helium. The ions are
extracted into the liquid from alkali-doped solid He by a static electric ﬁeld. The
experiments prove the existence of charged particles in a solid structure composed
of doped He that was recently shown to coexist with superﬂuid helium below the He
solidiﬁcation pressure. This supports our earlier suggestion that the Coulomb
interaction of positive ions surrounded by a solid He shell (snowballs) and electrons
trapped in spherical cavities (electron bubbles), together with surface tension, is
responsible for the stability of that structure against melting. We have determined
the density of charges in the sample by two independent methods. Drift Mobilities
and Conduction Band Energies of Excess Electrons in Dielectric Liquids The
Scintillation of Liquid Helium Under Pressure Spin-Polarized Triplet Helium
It is pointed out that bulk quantities of spin-polarized Triplet He* (2 Superscript 3
subscript 1) and Triplet He2* He2(a Superscript 3 sigma subscript u (+) should form
insulating classical solids, respectively denoted as He IV-A and He IV-M. Estimates of
some basic physical properties of He IV-A are given. A metallic phase of He IV-A is
considered and modeled by a two-component Fermi ﬂuid of spin-polarized He(+),
ions and electrons. This metallic phase is predicted to occur at r subscript s approx.
2.3 and to lie considerably lower in energy than insulating He IV-A(M), making it the
preferred phase to be looked for experimentally. A number of deexcitation
mechanisms of atomic, dimerized, and bulk He* are identiﬁed, and the open problem
of stability is discussed. A method is proposed to produce He IV-M, and ultimately
metallic He IV-A, by optically pumping the He2* species produced by electron
bombardment of superﬂuid helium. (Author). Nuclear Science Abstracts
Handbook of Charged Particle Optics CRC Press With the growing proliferation of
nanotechnologies, powerful imaging technologies are being developed to operate at
the sub-nanometer scale. The newest edition of a bestseller, the Handbook of
Charged Particle Optics, Second Edition provides essential background information
for the design and operation of high resolution focused probe instruments. The
book’s unique approach covers both the theoretical and practical knowledge of high
resolution probe forming instruments. The second edition features new chapters on
aberration correction and applications of gas phase ﬁeld ionization sources. With the
inclusion of additional references to past and present work in the ﬁeld, this second
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edition oﬀers perfectly calibrated coverage of the ﬁeld’s cutting-edge technologies
with added insight into how they work. Written by the leading research scientists,
the second edition of the Handbook of Charged Particle Optics is a complete guide to
understanding, designing, and using high resolution probe instrumentation. The
Wonders of Physics Second Edition World Scientiﬁc Publishing Company The
book in your hands develops the best traditions of the Russian scientiﬁc popular
literature. Written in a clear and captivating manner by working theoretical
physicists, who are, at the same time, dedicated popularizers of scientiﬁc
knowledge, it brings to the reader the latest achievements in quantum solid-state
physics, but along the way it also shows how the laws of physics reveal themselves
even in seemingly trivial episodes concerning the natural phenomena around us.
And most importantly, it shows that we live in the world, where scientists are
capable of “proving harmony with algebra”. — A A Abrikosov, 2003 Nobel Prize
Winner in Physics Quantum Fluids and Solids Springer Science & Business Media
The second International Symposium on Quantum Fluids and Solids came to pass
during 23-27 Jan. 1977 as the fourth and con cluding part of the seventeenth
consecutive running of the Sanibel Symposium Series. With approximately 120
participants from eleven countries (including, for the ﬁrst time, the USSR), we found
it easy to obtain a selection of papers which was fairly comprehen sive. Indeed, our
problem was an embarrassment of riches; in spite of our solemn vows not to crowd
the schedule, we ended up with an intense program! By far, the majority of the
papers pre sented are represented in this volume. We are indebted to many persons
and organizations for their contributions to the Symposia. First, we thank Prof. PerOlov Lowdin, Director of the Quantum Theory Project and originator of the Sanibel
Symposia. Without his patient, indulgent cooperation our task would have been
vastly more diﬃcult. We are grateful to Prof. F. Eugene Dunnam, Chairman of the
Dept. of Physics and Astronomy, for providing Departmental support of our initial or
ganlzlng expenses. Approximately one-half of the total cost of the Symposium was
borne by a joint grant from the National Science Foundation and the U. S. Air Force
Oﬃce of Scientiﬁc Research. We thank the program oﬃcers, Dr. C. Satterthwaite and
Dr. D. Energy Research Abstracts Publications, Reports, and Papers for
1961- from Oak Ridge National Laboratory Proceedings of ... IEEE ...
International Conference on Dielectric Liquids (ICDL). OAR Cumulative
Index of Research Results Molecules in Superﬂuid Helium Nanodroplets
Spectroscopy, Structure, and Dynamics Springer Nature This open access book
covers recent advances in experiments using the ultra-cold, very weakly perturbing
superﬂuid environment provided by helium nanodroplets for high resolution
spectroscopic, structural and dynamic studies of molecules and synthetic clusters.
The recent infra-red, UV-Vis studies of radicals, molecules, clusters, ions and
biomolecules, as well as laser dynamical and laser orientational studies, are
reviewed. The Coulomb explosion studies of the uniquely quantum structures of
small helium clusters, X-ray imaging of large droplets and electron diﬀraction of
embedded molecules are also described. Particular emphasis is given to the
synthesis and detection of new species by mass spectrometry and deposition
electron microscopy. Impurity-stabilized Solid 4He Below the Solidiﬁcation
Pressure of Pure Helium The modiﬁcation of melting temperatures and pressures

4

Helium Liquid In Ions And Electrons

30-09-2022

key=electrons

Helium Liquid In Ions And Electrons

5

by dissolved impurities is well known in classical ﬂuids. However, to our knowledge
such eﬀects have never been studied in quantum solids because of the diﬃculties in
introducing impurities into such crystals that exist only at cryogenic temperatures,
and, in the case of 4He, at pressures exceeding 25 bar. Here, we present an eﬀect
that occurs during the melting of solid 4He doped with nanoscopic impurities (alkali
atoms, clusters, ions and electrons): the doped part of the crystal remains solid
under conditions at which pure helium is liquid. Using interferometry, we found that
the density of the solid structure lies between the densities of pure liquid and pure
solid helium. We tentatively interpret the solid structure as being an aggregation of
positively charged particles and electron bubbles. Atomic and Molecular Defects
in Solid 4He The studies of defects formed by impurity particles (atoms, molecules,
exciplexes, clusters, free electrons, and positive ions) embedded in liquid and solid
4He are reviewed. The properties of free electrons and neutral particles in
condensed helium are described by the electron (atomic) bubble model, whereas for
the positive ions a snowball structure is considered. We compare the properties of
the defects in condensed helium with those of metal atoms isolated in heavier rare
gas matrices. TID Helium Bibliography of Technical and Scientiﬁc Literature
from Its Discovery (1868) to January 1, 1947 Canadian Journal of Physics
Electronic Excitations in Liqueﬁed Rare Gases Amer Scientiﬁc Pub Electronic
Excitations in Liqueﬁed Rare Gases is a unique and only reference source that
reviews the research and development of liqueﬁed rare gases, which took place over
a period of last 50 years. Liqueﬁed rare gases are the simplest dielectric liquids,
which are insulators from a physical point of view. While the gaseous and solid state
of matter have received intensive attention from the begining of modern science, the
knowledge about liquids remained undocumented so far. Liquids exhibit local order
as solids and long-range disorder as gases. Fundamental problems related to the
generation, transport and recombination of charge carriers in liqueﬁed rare gases
could be studied under controlled conditions since liquid samples of extremely high
purity can be prepared. Liqueﬁed rare gases have found applications in physics,
chemistry, electrical engineering, and materials science. In this volume, worldleading scientists have summarized the knowledge gained about electronic
processes in these liquids. The topics are interesting for scientists working in
fundamental research as well for those applying liqueﬁed rare gases in experimental
or technical devices. The book contains 15 review chapters on diﬀerent aspects of
liqueﬁed rare gases. Such an in depth compilations of knowledge in this ﬁeld has not
been published as of today. The topics of this book concentrate on the processes of
electronic excitation, which are of general fundamental interest and have found
applications in detectors for high energy physics, light sources for the extreme
ultraviolet, etc. just to name a few. The Impact of Selling the Federal Helium
Reserve National Academies Press The Helium Privatization Act of 1996 (P.L.
104-273) directs the Department of the Interior to begin liquidating the U.S. Federal
Helium Reserve by 2005 in a manner consistent with "minimum market disruption"
and at a price given by a formula speciﬁed in the act. It also mandates that the
Department of the Interior "enter into appropriate arrangements with the National
Academy of Sciences to study and report on whether such disposal of helium
reserves will have a substantial adverse eﬀect on U.S. scientiﬁc, technical,
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biomedical, or national security interests." This report is the product of that
mandate. To provide context, the committee has examined the helium market and
the helium industry as a whole to determine how helium users would be aﬀected
under various scenarios for selling the reserve within the act's constraints. The
Federal Helium Reserve, the Bush Dome reservoir, and the Cliﬀside facility are
mentioned throughout this report. It is important to recognize that they are distinct
entities. The Federal Helium Reserve is federally owned crude helium gas that
currently resides in the Bush Dome reservoir. The Cliﬀside facility includes the
storage facility on the Bush Dome reservoir and the associated buildings pipeline.
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