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Electrical Coronas: Their Basic Physical Principles and Phenomena

electrical coronas their basic physical characteristics form a fascinating area of study
within electrical engineering and physics. When high-voltage electrical equipment
operates, an intriguing phenomenon often occurs — the corona discharge. Understanding
the fundamental physical principles behind electrical coronas is essential, not only for
designing efficient power systems but also for mitigating the adverse effects coronas may
cause in high-voltage transmission lines and electrical devices.

What Are Electrical Coronas?

Electrical corona discharge is a process where a current flows from a high-voltage
conductor into the surrounding air, ionizing the air molecules and producing a faint glow.
This glow is often accompanied by a hissing noise and sometimes a distinctive ozone smell.
The phenomenon typically occurs around sharp edges or points of conductors where the
electric field strength surpasses a critical threshold, causing the surrounding air to ionize.

At its core, an electrical corona is a partial discharge, meaning it doesn’t completely
bridge the gap between two conductors but instead forms a localized ionization region.
This can lead to energy loss, electromagnetic interference, and material degradation,
making it a critical factor to consider in high-voltage engineering.

The Basic Physical Principles Behind Electrical
Coronas

Understanding the physics behind electrical coronas involves diving into concepts related
to electric fields, gas ionization, and electron dynamics.

The Role of Electric Fields

Every conductor carrying voltage creates an electric field around it. When the voltage on
the conductor is high enough, the electric field strength near the surface can exceed the
dielectric breakdown strength of the surrounding air (approximately 30 kV/cm under
standard conditions). When this happens, the air molecules begin to ionize.

The ionization process starts when the electric field accelerates free electrons present in
the air. These electrons collide with neutral air molecules, knocking off more electrons in
a chain reaction known as an electron avalanche. This avalanche forms the basis of the
corona discharge.



Ionization and Electron Avalanches

Air is normally an insulator, but under strong electric fields, it behaves like a conductor
due to the creation of charged particles (ions and electrons). The initial free electrons,
often generated by cosmic rays or natural background radiation, gain energy from the
electric field. When these electrons collide with air molecules, they release additional
electrons, creating a cascade effect.

This ionization leads to the formation of a plasma region — a mixture of ions, electrons,
and neutral particles. This localized plasma emits light, which is why coronas produce
their characteristic glow.

Corona Formation Conditions

Several factors influence when and how an electrical corona forms:

- **Voltage magnitude:** Higher voltages increase the electric field strength and the
chances of ionization.
- **Conductor geometry:** Sharp points or edges concentrate the electric field, making
coronas more likely.
- **Air density and pressure:** Lower pressure or density reduces the breakdown voltage,
making coronas easier to form.
- **Humidity and temperature:** Moist air can influence the ionization process, affecting
corona characteristics.

Types of Electrical Coronas and Their Physical
Behavior

Electrical coronas manifest in several forms, each with unique physical properties and
implications.

Positive and Negative Corona Discharges

Coronas are often classified based on the polarity of the charged conductor:

- **Positive corona:** Occurs when the conductor is positively charged. Positive ions drift
away from the conductor, and electrons move towards it. Positive coronas tend to be more
stable and produce less noise.
- **Negative corona:** Happens when the conductor is negatively charged. Electrons are
emitted from the conductor surface and move outward. Negative coronas are generally
more intense, noisier, and produce more ozone.

The difference in behavior arises from the distinct mobility of positive ions and electrons



and the different mechanisms of electron emission from the conductor surface.

Glow and Trichel Pulses

At lower voltages just above the corona inception voltage, the corona produces a steady
glow due to continuous ionization. As voltage increases, the corona discharge becomes
more irregular, often producing pulses known as Trichel pulses, especially in negative
coronas. These pulses are short bursts of current caused by the periodic formation and
collapse of ionized regions.

Effects and Importance of Electrical Coronas

While electrical coronas can be visually striking and scientifically interesting, they also
have practical consequences in electrical systems.

Energy Losses and Noise

Corona discharges represent a loss of electrical energy, as some current leaks through the
air rather than flowing through the intended circuit. This loss can be significant in high-
voltage power transmission lines, reducing efficiency.

Additionally, the ionization process generates audible noise, often described as a crackling
or buzzing sound. This noise can be a nuisance in residential areas near power lines.

Ozone Production and Environmental Impact

Corona discharges produce ozone (O3) and nitrogen oxides, which are byproducts of the
ionization of air molecules. While ozone has beneficial uses, its generation near power
lines can pose environmental concerns, including potential harm to vegetation and human
health at high concentrations.

Material Degradation and Insulation Damage

The reactive species generated by coronas can degrade insulating materials on conductors
and equipment, leading to premature failures. Understanding the physical nature of
coronas helps engineers design better insulation and protective measures.



Mitigating Electrical Coronas: Practical Insights

Given the undesired effects of coronas, engineers have developed various strategies to
minimize their occurrence and impact.

Conductor Design and Geometry

One of the most effective ways to reduce corona discharge is by optimizing conductor
shape. Using smooth, rounded surfaces instead of sharp edges decreases local electric
field concentration, raising the corona inception voltage.

For example, bundled conductors or conductors with corona rings distribute the electric
field more evenly, significantly reducing corona formation.

Environmental Control

Since air pressure, humidity, and temperature affect corona behavior, situating equipment
in controlled environments or accounting for these factors in design improves reliability.

Voltage Regulation and Insulation

Maintaining voltages below the corona inception threshold and using high-quality
insulation materials also help prevent corona discharges.

Exploring Electrical Coronas Beyond Power
Systems

While coronas are mostly discussed in the context of power transmission lines, their
physical principles have applications in other fields.

Corona in Air Purification Technologies

The ionization process in coronas is harnessed in air purifiers and ozone generators to
remove pollutants and sterilize air. The basic physical mechanisms of electron avalanches
and ionization are deliberately exploited in controlled environments to improve air quality.



Analytical Techniques and Research

Researchers use corona discharge phenomena to study gas composition and create plasma
for material processing. Understanding the basic physics allows for innovations in plasma
chemistry and environmental technology.

---

Electrical coronas their basic physical principles reveal a complex interplay of electric
fields, ionization, and plasma physics. From their visible glow around high-voltage
conductors to their impact on power systems and environmental health, coronas represent
a unique natural occurrence rooted deeply in fundamental physical laws. Appreciating
these principles not only aids in managing their effects but also opens avenues for
harnessing corona phenomena in technological applications.

Frequently Asked Questions

What is an electrical corona?
An electrical corona is a discharge phenomenon caused by the ionization of the
surrounding air around a conductor that is electrically energized to a high voltage,
resulting in a visible glow and audible noise.

What causes the formation of electrical corona?
Electrical coronas form when the electric field around a conductor exceeds the dielectric
strength of the surrounding air, causing ionization and partial discharge without a
complete breakdown.

What are the basic physical characteristics of electrical
coronas?
Electrical coronas exhibit a bluish or violet glow, produce ozone and nitric oxide gases,
create audible buzzing or hissing sounds, and result in energy loss due to discharge.

How does the shape of a conductor affect corona
formation?
Sharp or pointed conductors have higher electric field concentrations at their tips, making
corona formation more likely compared to smooth, rounded conductors.

At what voltage levels do electrical coronas typically
occur?
Coronas typically occur at high voltage levels, often above several kilovolts, depending on



conductor geometry, atmospheric conditions, and air pressure.

How do environmental conditions influence electrical
corona?
Humidity, air pressure, temperature, and pollution can affect corona onset voltage and
intensity; for instance, higher humidity generally lowers the corona inception voltage.

What are the common effects of electrical corona on
power systems?
Electrical corona can cause power loss, electromagnetic interference, deterioration of
insulation materials, noise pollution, and ozone generation which can corrode equipment.

How is electrical corona detected and measured?
Electrical coronas can be detected visually by their glow, audibly by their noise, and
measured using corona cameras, partial discharge detectors, and corona rings to assess
intensity and location.

What methods are used to reduce or prevent electrical
corona?
Corona can be reduced by using smooth, rounded conductors, increasing conductor size,
employing corona rings, maintaining proper conductor spacing, and controlling
environmental factors.

Additional Resources
Electrical Coronas: Their Basic Physical Characteristics and Implications

electrical coronas their basic physical properties form a crucial area of study in high-
voltage engineering and atmospheric physics. Electrical corona discharge is a
phenomenon observed when a high electric field ionizes the surrounding air or other
gases near a conductor, leading to a faint glow and partial electrical breakdown without
complete arcing. Understanding the fundamental physical mechanisms behind electrical
coronas aids in designing safer power transmission systems, minimizing energy losses,
and improving the durability of electrical equipment.

This article delves into the basic physical nature of electrical coronas, exploring the
conditions under which they occur, their characteristic features, and the implications for
electrical engineering applications. By analyzing the ionization processes, electric field
distributions, and environmental factors affecting corona formation, this review presents a
comprehensive perspective on this intricate electrical phenomenon.



Understanding the Basic Physical Mechanism of
Electrical Coronas

Electrical coronas arise when the electric field intensity around a conductor exceeds a
critical threshold, known as the corona inception voltage, causing ionization of the
surrounding gas molecules. This ionization leads to the creation of free electrons and
positive ions, which subsequently initiate a self-sustaining discharge process. Unlike a
spark or arc, a corona discharge does not bridge the gap between conductors but remains
localized near sharp points or edges with high field concentration.

The physical process can be summarized as follows:

1. **Electric Field Enhancement:** Irregularities or sharp edges on a conductor cause
localized intensification of the electric field.
2. **Ionization of Gas Molecules:** When the local electric field reaches the ionization
potential of the surrounding gas (approximately 30 kV/cm for air at standard conditions),
free electrons are accelerated and collide with neutral molecules, generating more ions
and electrons.
3. **Formation of Plasma Region:** A region of partially ionized gas forms around the
conductor, visible as a faint, bluish glow.
4. **Sustained Discharge:** The ionization sustains itself through a cascade effect,
balancing ion production and recombination.

This ionization process is influenced by several physical variables including gas pressure,
temperature, humidity, and the geometry of the conductor. The corona discharge
effectively acts as a localized electrical “leak,” dissipating energy and producing reactive
chemical species such as ozone.

Electric Field Distribution and Corona Inception

The geometry of the conductor plays a pivotal role in establishing the electric field
distribution. Sharp edges or points produce higher field intensities compared to smooth
surfaces due to the concentration of electric charges. For example, a needle-shaped
electrode can produce coronas at significantly lower voltages than a spherical electrode of
the same potential because of this field enhancement effect.

The corona inception voltage (CIV) is the minimum voltage at which corona discharge
initiates. It depends on:

- **Conductor radius:** Smaller radii lead to higher electric field intensities.
- **Atmospheric conditions:** Lower air pressure reduces the breakdown voltage.
- **Surface conditions:** Rough or contaminated surfaces can lower the CIV.

Townsend’s breakdown criterion and Peek’s empirical formula are commonly used to
estimate the corona onset and field strengths required for ionization in air. Peek’s law, for
instance, relates the corona onset electric field \( E_c \) to the radius \( r \) of the
conductor and atmospheric conditions:



\[
E_c = E_0 \left(1 + \frac{0.308}{\sqrt{r}} \right)
\]

where \( E_0 \) is the disruptive electric field for air (~30 kV/cm), and \( r \) is in
centimeters.

Physical Characteristics and Phenomena
Associated with Electrical Coronas

Visible Glow and Audible Noise

One of the hallmark features of electrical coronas is the characteristic bluish or purple
glow emitted near the conductor surface. This glow results from the excitation of nitrogen
and oxygen molecules in the air, which emit photons as they return to their ground state
after ionization. The luminosity intensity correlates with the strength of the corona
discharge and can be used for diagnostic purposes.

In addition to light, corona discharges generate a faint hissing or crackling sound due to
the rapid movement and recombination of ions. This audible noise can become a nuisance
near high-voltage power lines and substations.

Energy Losses and Power Dissipation

Electrical coronas are inherently inefficient, causing continuous energy dissipation in the
form of heat, light, sound, and chemical reactions. For high-voltage transmission lines,
corona losses can represent a significant fraction of power loss, especially under adverse
weather conditions such as rain or fog.

The power loss \( P_c \) due to corona discharge depends on voltage, conductor geometry,
and environmental factors. It can be expressed empirically as:

\[
P_c = k (V - V_c)^m
\]

where \( V \) is the applied voltage, \( V_c \) is the corona inception voltage, and \( k \), \( m
\) are constants based on conductor and environmental conditions.

Minimizing these losses is critical in power systems, prompting the use of smooth, large-
diameter conductors and bundled conductors to reduce electric field intensity.



Ozone and Chemical Byproducts

The ionization process in electrical coronas leads to the formation of reactive oxygen
species, particularly ozone (O₃). While ozone plays a valuable role in atmospheric
chemistry and pollution control, its formation near electrical equipment poses
environmental and health concerns due to its oxidizing properties.

Moreover, corona discharges can degrade insulating materials over time, leading to
premature aging and equipment failure. Understanding the physical chemistry of corona-
generated species is essential for improving insulation technology and maintenance
strategies.

Environmental and Operational Factors
Influencing Electrical Coronas

Electrical coronas are highly sensitive to external environmental conditions, which modify
the electric field thresholds and discharge characteristics.

Humidity: Moist air reduces the corona inception voltage by enhancing ion mobility,
often increasing the intensity of corona discharge.

Air Pressure: Lower atmospheric pressure, such as at high altitudes, decreases gas
density and reduces the breakdown voltage.

Temperature: Higher temperatures decrease gas density, similarly lowering the
corona inception voltage.

Contaminants and Dust: Particulates on conductor surfaces can exacerbate field
intensification, promoting corona formation.

These factors necessitate the consideration of local climate and environmental conditions
during the design and operation of high-voltage equipment.

Comparative Analysis of Corona Effects in Different
Gases

While air is the most common medium for corona discharge, different gases exhibit varied
ionization potentials and breakdown characteristics. For instance, sulfur hexafluoride
(SF₆), often used as an insulating gas in switchgear, has a much higher dielectric strength
than air, significantly suppressing corona formation.

Experimental studies comparing corona onset voltages in air, nitrogen, and SF₆ highlight



the importance of gas composition in corona management. Such insights guide the
selection of insulating media for high-voltage applications.

Implications for Electrical Power Systems and
Engineering

The presence of electrical coronas in power transmission infrastructure has both
operational and maintenance implications. On the positive side, controlled corona
discharges are employed in applications such as electrostatic precipitators and ozone
generators. However, unintentional corona discharges can degrade insulators, increase
noise pollution, and cause power losses.

Engineering solutions focus on reducing corona inception by:

Using conductors with larger radii or bundled configurations to reduce electric field
intensities.

Applying corona rings and grading devices to smooth out field gradients on high-
voltage terminals.

Maintaining clean conductor surfaces to avoid field enhancement by contaminants.

Optimizing operating voltages to remain below the corona onset thresholds under
expected environmental conditions.

Advances in computational modeling now enable precise simulation of corona phenomena,
aiding in the design of more reliable and efficient electrical systems.

The exploration of electrical coronas their basic physical processes continues to evolve,
bridging fundamental plasma physics with practical engineering challenges. As electrical
grids expand and voltages increase, mastering the behavior of corona discharges remains
vital for ensuring the longevity and efficiency of electrical infrastructure.
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streamer mechanism of electrical sparks, are discussed in detail. The book also delves into the
applications of corona discharges in devices like Geiger counters and the propagation of breakdown
in coaxial cylindrical geometries, making it an invaluable resource for those studying electrical
discharges and their practical implications. This title is part of UC Press's Voices Revived program,
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the book serves as a text for a two-semester course or, by judicious selection, the material
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Yevgen Sokol, Vitalii Babak, Artur Zaporozhets, Oleg Gryb, Ihor Karpaliuk, 2023-10-13 The book is
devoted to the solution of the problem of determining the presence of corona discharge on electrical
equipment with acoustic radiation. It is shown that corona discharge leads not only to irreversible
losses of electrical energy, but also interferes with the transmission of high-frequency signals,
deteriorates insulating elements, can become a source of conditions for the occurrence of a
destructive arc discharge and is one of the factors of changing the continuity of the electrical system
as a whole. The book describes the processes in a corona discharge that lead to the occurrence of
acoustic waves. The authors analyzed acoustic radiation from a corona discharge reproduced in
laboratory conditions. The received acoustic signals were processed by Fourier transform. Thus, the
features of the spectral function, which belong specifically to the corona discharge in electrical
networks with industrial frequency current, were determined. Based on the inverse Fourier
transform, a simplified model of the acoustic radiation of the corona discharge was constructed. The
authors proposed a method for detecting the presence of a corona discharge based on the spectral
characteristics of acoustic radiation. Techniques were developed to determine the presence of a
corona discharge for the creation of stationary and mobile devices. The advantages of the method of
detecting the presence of corona discharge by the acoustic spectrum are shown. The method makes
it possible to determine the presence of a corona discharge remotely, even out of direct sight,
regardless of the time of day and regardless of the season. The book states that determining the
presence of a corona discharge is not enough, it is still necessary to determine its location. The



method of finding the coordinates of the corona discharge as a source of sound was described.
Methods of searching for corona discharge coordinates with a fixed scanning device and a moving
scanning device are proposed. A UAV is proposed as a mobile platform for the scanning system. The
influence of the Doppler effect on acoustic measurements when the UAV speed changes was taken
into account. The authors have shown that the use of coronal discharge detection with UAVs will not
only enable the prevention of coronal discharge, but also increase the frequency of surface
inspections. This will allow timely measures to be taken to improve the reliability of the power
system operation. The book is intended for the researchers, postgraduate students and students
specialized in theory and calculations of electrical systems.
  electrical coronas their basic physical: The Electrical Nature of Storms D. R. MacGorman,
W. D. Rust, 1998 Rapid progress during the last twenty years has created a host of new technologies
for studying electrical storms, including lightning mapping systems, new radars, satellite sensors,
and new ways of measuring electric field and particle charge. This book explains how these
advances have revolutionized our understanding. The books provides substantial background
material, making it accessible to a broad scientific audience.
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and accurately calculating corona originated electric fields are important issues for scientists who
are involved in electromagnetic and electrostatic studies. High-voltage dc lines and equipment, in
particular, can generate ion flows that can give rise to environmental inconveniences. Filamentary
Ion Flow: Theory and Experiments provides interdisciplinary theoretical arguments to attain a final
model for computational electrostatics in the presence of flowing space charge. Based on years of
extensive lab tests pertaining to the physical performance of unipolar corona ion flows, the book
covers the enlarging of conventional electrostatic applications, which allows for some emerging and
uncharted interests to be explored. Filamentary Ion Flow: Examines the theoretical discussions for
creating a model of computational electrostatics involved with flowing space charges Presents new
theory and experimental data based on extensive testing Offers potential design applications
utilizing the theory Helps scientists who are involved in electromagnetic and electrostatic studies
understand and accurately calculate corona originated ion flow fields Filamentary Ion Flow: Theory
and Experiments is ideal for electrical engineers and research scientists interested in high-voltage
technology, computational electrostatics, and electromagnetic theory.
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Psychic Exploration, A Challenge for Science is a primer on psychic research, life's purpose, and the
meaning of the universe. Originally published in 1974, this landmark anthology of nearly thirty
chapters on every area of psychic research is finally available again. Edgar D. Mitchell, Apollo 14
astronaut and moonwalker, as well as a distinguished researcher of the study of human
consciousness, brought together eminent scientists to write about issues once considered too
controversial to discuss. This book includes fascinating chapters on the history of parapsychology,
telepathy, hauntings, psychic phenomena, and consciousness, along with an extensive glossary and
index. This timeless anthology continues to be appealing as a reference work for those curious about
the history of parapsychology, fans of the world of psi, and readers interested in the meaning of the
universe. Contributors include: Willis W. Harman, Jean Houston, Stanley Krippner, Robert Masters,
William G. Roll, Russell Targ, Charles T. Tart, Montague Ullman, and many more.
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Electronic Devices P. Bindra, Robin A. Susko, 1989
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Samar K. Guharay, Motoi Wada, 2025-07-15 This book discusses recent advances in the science and
technology of charged particles and emerging frontiers in applications of ions and plasmas. In
particular, this includes: ion/plasma interactions with soft matters, especially, interrogating local bio
cells, bio systems, liquids and gels; interactions with ambient environments; processes associated
with fine-scale characterization of materials, materials modification, new material discovery, and
above all, plasma chemistry. The book takes a broad view of the underlying problems with a distinct
aim to engage young researchers and even advanced undergraduate and beginning graduate
students. The first few chapters discuss relevant broad science issues covering ions and plasmas as
well as methodologies for their manipulations; in addition, mathematical and computational tools for
analysis are highlighted through simple examples. This background knowledge, in turn, develops a
solid foundation for the chapters on numerous emerging application areas. A balance between
science and engineering, along with relevant computational modeling, simulation, and exploitation
of data, is maintained throughout. Prospective outlooks for the future are discussed. Overall, this
book offers a lens for the reader to get acquainted with active and fruitful emerging application
domains for future explorations.
  electrical coronas their basic physical: Man and His Planet, an Unauthorized History James
E. Strickling, Jr. James E. Strickling, 2008-10 Strickling examines both views of the creation
controversy by employing each side's supporting arguments to refute its own conclusions. He sheds
new light on a number of ancient texts.
  electrical coronas their basic physical: Fundamentals of Friction and Wear on the
Nanoscale Enrico Gnecco, Ernst Meyer, 2024-08-31 This book offers a comprehensive review on the
latest developments in the field of nanotribology. With contributed chapters covering instrumental
aspects, theoretical models, and selected experimental results, this book provides a broad overview
of the fundamental issues currently being investigated in the field. The updated third edition
includes new topics such as molecular tribology, multiscale structural lubricity, tribofilm growth,
nanoscale friction in liquids, and nanotribology at insect-plant interfaces. Written by a highly
qualified group of international experts, this book aims to be a key reference on the subject for the
next five to ten years, highlighting the importance of understanding the atomistic origins of friction
and wear in everyday life and in technical applications.
  electrical coronas their basic physical: Catalog of Books and Reports in the Bureau of
Mines Technical Library, Pittsburgh, Pa United States. Bureau of Mines. Technical Library,
Pittsburgh, 1968
  electrical coronas their basic physical: Unit Operations Handbook John J. McKetta Jr,
1992-09-24 Emphasizes the design, control, and functioning of various unit operations - offering
shortcut methods of calculation along with computer and nomographic solution techniques. Provides
practical sections on conversion to and from SI units and cost indexes for quick updating of all cost
information.;This book should be of interest to mechanical, chemical, process design, project, and
materials engineers and continuing-education courses in these disciplines.
  electrical coronas their basic physical: Encyclopedia of Chemical Processing and Design
John J. McKetta Jr, 2021-07-29 Written by engineers for engineers (with over 150 International
Editorial Advisory Board members),this highly lauded resource provides up-to-the-minute
information on the chemical processes, methods, practices, products, and standards in the chemical,
and related, industries.
  electrical coronas their basic physical: High-Voltage Engineering Mazen Abdel-Salam,
2018-10-03 Bridges the gap between laboratory research and practical applications in industry and
power utilities-clearly organized into three distinct sections that cover basic theories and concepts,
execution of principles, and innovative new techniques. Includes new chapters detailing industrial
uses and isues of hazard and safety, and review excercises to accompany each chpter.
  electrical coronas their basic physical: Zur Modellierung partikulärer
elektro-fluiddynamischer Strömungen Michael Horn, 2010-01-20 Die zunehmenden



Herausforderungen zur Reinhaltung der Luft im Bereich mikroner und submikroner Partikeln führen
zu erhöhten Anstrengungen der Rußabscheidung in PKWs. Diese Ziele können durch modifizierte
Elektroabscheider erreicht werden. Die Entwicklung solcher Abscheider erfordert
Simulationswerkzeuge, die die Partikelbewegung in elektro-fluiddynamischen Strömungen für diese
Anwendungen abbilden können. In der vorliegenden Arbeit wird der Prozess der Partikelbewegung
in elektro-fluiddynamischen (elektrohydrodynamischen) Feldern analysiert. Für die Simulation des
elektrischen Feldes wird daher eine Modellierung gewählt, die eine Lösung des
raumladungsbehafteten elektrischen Feldes auch im Bereich höherer Temperaturen ermöglicht.
Diese Simulationen werden durch Experimente bestätigt. Die Arbeit zeigt darüber hinaus auf, dass
eine genaue Modellierung der turbulenten Dispersion bei der Simulation der Partikelbewegung in
wandnahen Bereichen notwendig ist, um eine korrekte Partikelabscheidung abbilden zu können. Die
innerhalb der Arbeit angewendete Implementierung zeigt sehr gute Ergebnisse. Die vorgestellte
Entwicklung eines weiter führenden Modells zur Kontrolle und Steuerung der Zwei-Wege-Kopplung
hat die Zielsetzung auch diese für praktische Anwendungen effizient zu ermöglichen.
  electrical coronas their basic physical: Biographisch-literarisches Handwörterbuch
Johann Christian Poggendorff, 1974
  electrical coronas their basic physical: Devices for Monitoring Nonphysical Energies William
A. Tiller, 2016-05-01 Significant advances in the psychoenergetics field will be delayed until devices
and techniques are developed for monitoring nonphysical energies. One general category of useful
devices is that of a conventional electromagnetic nature that responds to such energies via
interaction with an intermediary living transducer—human, animal, or plant. This paper, chapter 21
of Psychic Exploration, is largely devoted to a discussion of two such devices: a high-voltage (Kirlian)
photography device and an acupuncture-point monitoring device. The full volume of Psychic
Exploration can be purchased as an ebook or paperback version from all major online retailers and
at cosimobooks.com.
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