


Basic Introduction To Bioelectromagnetics

Riadh W.Y. HabashRiadh W.Y. Habash

https://abp-london.co.uk/data/publication/index.jsp/Basic_Introduction_To_Bioelectromagnetics.pdf


Basic Introduction To Bioelectromagnetics:
  Basic Introduction to Bioelectromagnetics, Third Edition Cynthia Furse,Douglas A. Christensen,Carl H. Durney,James
Nagel,2018-09-21 Basic Introduction to Bioelectromagnetics Third Edition is a primary source for medical technologists and
life scientists seeking to understand how electromagnetic fields interact with the body and how they are used in medical
applications Instead of the complex math commonly used when analyzing electromagnetics this book uses graphical methods
and simple equations The third edition is updated with color graphics that show the fields in bright clear colors Each concept
is presented with an associated discussion and application including MRI NMR hyperthermia neural stimulation ultrasound
and cardiac pacing defibrillation Offering a simplified explanation of a very complex subject this third edition provides an
accessible introduction for life scientists and medical technologist on how EM fields work what controls them and the factors
important to experimental setups and medical applications This qualitative and illustrative book Covers the entire frequency
spectrum from direct current DC up through optical frequencies Includes more than 200 illustrations 65 in color and 40
medical applications Incorporates examples from real world applications to explain concepts Concentrates on the qualitative
explanation of the key concepts fundamental principles and characteristic behaviors of EM fields without complicated
mathematics Offers practical rules of thumb to understand real situations Requires only a background in algebra in contrast
to typical EM books that require vector calculus and differential equations   Basic Introduction to Bioelectromagnetics
Douglas A. Christensen,Carl H. Durney,1999-08-31 The purpose of this book is to explain the basic concepts fundamental
principles and characteristic behaviors of electric and magnetic fields to those who do not have a background in vector
calculus and partial differential equations   Basic Introduction to Bioelectromagnetics, Third Edition Cynthia
Furse,Douglas A Christensen,Carl H Durney,James Nagel, This will be a modest revision of a good selling work that will now
be a text reference in bioelectromagnetics The authors and others have successfully used this second edition as a primary
text for senior 1st year graduate courses in this area Consequently a major new addition to this work will be the inclusion of
end of chapter problems and examples Each chapter will be appropriately updated where necessary There will be a focus on
emerging applications within bioelectromagnetics   Basic Introduction to Bioelectromagnetics Cynthia Furse,2009
  Basic Introduction to Bioelectromagnetics Cynthia Furse,Douglas A. Christensen,Carl H. Durney,2009-03-09 Although
classical electromagnetic EM field theory is typically embedded in vector calculus and differential equations many of the
basic concepts and characteristics can be understood with precursory mathematical knowledge Completely revised and
updated Basic Introduction to Bioelectromagnetics Second Edition facilitates the process of interd   Basic Introduction to
Bioelectromagnetics, Third Edition Cynthia Furse,Douglas A. Christensen,Carl H. Durney,James Nagel,2018-09-21 Basic
Introduction to Bioelectromagnetics Third Edition is a primary source for medical technologists and life scientists seeking to
understand how electromagnetic fields interact with the body and how they are used in medical applications Instead of the



complex math commonly used when analyzing electromagnetics this book uses graphical methods and simple equations The
third edition is updated with color graphics that show the fields in bright clear colors Each concept is presented with an
associated discussion and application including MRI NMR hyperthermia neural stimulation ultrasound and cardiac pacing
defibrillation Offering a simplified explanation of a very complex subject this third edition provides an accessible introduction
for life scientists and medical technologist on how EM fields work what controls them and the factors important to
experimental setups and medical applications This qualitative and illustrative book Covers the entire frequency spectrum
from direct current DC up through optical frequencies Includes more than 200 illustrations 65 in color and 40 medical
applications Incorporates examples from real world applications to explain concepts Concentrates on the qualitative
explanation of the key concepts fundamental principles and characteristic behaviors of EM fields without complicated
mathematics Offers practical rules of thumb to understand real situations Requires only a background in algebra in contrast
to typical EM books that require vector calculus and differential equations   Basic Introduction To Bioelectromagnetics
C.H. Durney,   Electromagnetic Fields in Mechatronics, Electrical and Electronic Engineering A. Krawczyk,S. Wiak,X.M.
Lopez-Fernandez,2006-08-15 More and more researchers engage into investigation of electromagnetic applications
especially these connected with mechatronics information technologies medicine biology and material sciences It is readily
seen when looking at the content of the book that computational techniques which were under development during the last
three decades and are still being developed serve as good tools for discovering new electromagnetic phenomena It means
that the field of computational electromagnetics belongs to an application area rather than to a research area This
publication aims at joining theory and practice thus the majority of papers are deeply rooted in engineering problems being
simultaneously of high theoretical level The editors hope to touch the heart of the matter in electromagnetism The book
focuses on the following issues Computational Electromagnetics Electromagnetic Engineering Coupled Field and Special
Applications Micro and Special Devices Bioelectromagnetics and Electromagnetic Hazard and Magnetic Material Modeling
  ,   Bioimpedance and Bioelectricity Basics Orjan G. Martinsen,Sverre Grimnes,2011-08-29 Bioelectricity or
bioelectromagnetism relates to the study of biological electrical currents and bioimpedance deals with the measurement of
electrical conductivity They are intimately linked to biomedical engineering with major significance for development of novel
medical devices as well as the study of biological rhythms This completely updated new edition remains the most
comprehensive reference tool for this intricate interdisciplinary field The authors both internationally recognized experts in
the field have thoroughly revised the entire text It remains the only such work that discusses in detail dielectric and
electrochemical aspects as well as electrical engineering concepts of network theory The highly effective easy to follow
organization has been retained with new discussion of state of the art advances in finite element analysis endogenic sources
control theory tissue electrical properties and invasive measurements There are two all new chapters on bioelectricity along



with an introduction to Geselowitz theory the Maxwell basis of bioimpedance and multivariate analysis as an alternative
Increased emphasis on bioelectricity and potential clinical applications Two all new chapters dealing with electrical
properties of passive and excitable tissue Expanded discussion of finite element modelling and a broad range of applications
Provides a complete all in one reference source for a multidisciplinary complex field Includes many additional figures and all
improved newly drawn illustrations throughout   Antennas and Propagation for Body-Centric Wireless
Communications, Second Edition Peter S. Hall,Yang Hao,2012 Now in a newly updated and revised edition this timely
resource provides you with complete and current details on the theory design and applications of wireless antennas for on
body electronic systems The Second Edition offers readers brand new material on advances in physical phantom design and
production recent developments in simulation methods and numerical phantoms descriptions of methods for simulation of
moving bodies and the use of the body as a transmission channel You also find a completely revised chapter on channel
characterization and antenna design at microwave frequencies This cutting edge volume brings you the state of the art in
existing applications like Bluetooth headsets together with detailed treatment of techniques tools and challenges in
developing on body antennas for an array of medical emergency response law enforcement personal entertainment and
military applications on the horizon The book briefs you on energy propagation around and into the body and how to estimate
performance of on body wireless links and then dives into the nuts and bolts of designing antenna systems that deliver the
goods It covers on body communication channels at microwave frequency bands and at low frequency bands as well as ultra
wideband systems for WPANs and WBANs You get details on body centric UWB antennas and channels as well as advances in
wearable mobile EBG and smart fabric antennas for cellular and WLAN communications Chapters on telemedicine
applications such as remote diagnoses and implantable medical devices cover crucial propagation issues and other obstacles
that need to be addressed Rounding out the coverage is a section on antenna design for body sensor networks and their
emerging military and space applications Packed with hands on guidance from noted experts this volume will be
indispensable for your efforts in designing and improving body centric communication systems   RF and Microwave
Engineering Frank Gustrau,2025-03-18 A comprehensive guide to the fundamentals of radio frequency RF microwave
engineering and the physical aspects of wireless communications Combining physical technical fundamentals with numerical
simulations RF and Microwave Engineering presents a wide range of RF topics with emphasis on physical aspects such as
electromagnetic EM and voltage waves transmission lines passive circuits and antennas The text discusses the propagation
of waves and their representation effects and utilization in passive circuits and antenna structures incorporates various
design examples using circuit and EM simulation software and gives examples of modern RF tools to show how methods can
be applied productively in RF engineering practice This revised edition includes new chapters on monostatic and bistatic
radar cross sections RCS horn antennas 5G mobile communications substrate integrated waveguides SIW slot antennas



characteristics of resonators and other topics A list of practice problems is provided at the end of each chapter and a
companion website hosts solutions to the problem sets Written by a highly qualified professor this is the English language
translation of the German original RF and Microwave Engineering includes Transmission line theory and transient signals on
lines covering characteristic line impedances voltage waves idealized lossless lines and cables with low losses impedance
transformation reflection coefficient and Smith chart diagram Waveguides covering coaxial lines including weak losses
parallel wire lines microstrip lines rectangular waveguides substrate integrated waveguides and three wire systems
Scattering parameters covering multiport equations in matrix form special network properties of circuits and the signal flow
method High frequency components and circuits covering line filters couplers power dividers and matching circuits Antenna
concepts and radio wave propagation in complex environments RF and Microwave Engineering is an essential text for
undergraduate and graduate students in electrical engineering courses including microwave engineering basic circuit theory
electromagnetic fields and wireless communications as well as early stage RF practitioners and engineers   Biomedical
Signals and Sensors II Eugenijus Kaniusas,2015-03-03 The book set develops a bridge between physiologic mechanisms and
diagnostic human engineering While the first volume is focused on the interface between physiologic mechanisms and the
resultant biosignals this second volume is devoted to the interface between biosignals and biomedical sensors That is in the
first volume the physiologic mechanisms determining biosignals are described from the basic cellular level up to their
advanced mutual coordination level This second volume considers the genesis of acoustic and optic biosignals and the
associated sensing technology from a strategic point of view As a novelty this book discusses heterogeneous biosignals within
a common frame This frame comprises both the biosignal formation path from the biosignal source at the physiological level
to biosignal propagation in the body and the biosignal sensing path from the biosignal transmission in the sensor applied on
the body up to its conversion to a usually electric signal Some biosignals arise in the course of the body s vital functions while
others map these functions that convey physiological data to an observer It is highly instructive how sound and light beams
interact with biological tissues yielding acoustic and optic biosignals respectively Discussed phenomena teach a lot about the
physics of sound and physics of light as engineering sciences and on the other hand biology and physiology as live sciences
The highly interdisciplinary nature of biosignals and biomedical sensors is obviously a challenge However it is a rewarding
challenge after it has been coped with in a strategic way as offered here The book is intended to have the presence to answer
intriguing Aha questions   Electromagnetic Fields and Radiation Riadh W.Y. Habash,2018-10-08 This reference
explores the sources characteristics bioeffects and health hazards of extremely low frequency ELF fields and radio frequency
radiation RFR analyzing current research as well as the latest epidemiological studies to assess potential risks associated
with exposure and to develop effective safety guidelines Compiles reports and investigations from four decades of study on
the effect of nonionizing electromagnetic fields and radiation on human health Summarizing modern engineering approaches



to control exposure Electromagnetic Fields and Radiation discusses EM interaction mechanisms in biological systems
Explorations into the impact of EM fields on free radicals cells tissues organs whole organisms and the population Regulatory
standards in the United States Canada Europe and Asia Pacific Evaluation of incident fields from various EM sources
Measurement surveys for various sites including power lines substations mobile systems cellular base stations broadcast
antennas traffic radar devices heating equipment and other sources Dosimetry techniques for the determination of internal
EM fields Conclusions reached by the Food and Drug Administration World Health Organization and other institutions
  5th European Conference of the International Federation for Medical and Biological Engineering 14 - 18
September 2011, Budapest, Hungary Ákos Jobbágy,2012-02-02 This volume presents the 5th European Conference of the
International Federation for Medical and Biological Engineering EMBEC held in Budapest 14 18 September 2011 The
scientific discussion on the conference and in this conference proceedings include the following issues Signal Image
Processing ICT Clinical Engineering and Applications Biomechanics and Fluid Biomechanics Biomaterials and Tissue Repair
Innovations and Nanotechnology Modeling and Simulation Education and Professional   Circuit Design Considerations
for Implantable Devices Peng Cong,2022-09-01 Implantable devices are a unique area for circuit designers A
comprehensive understanding of design trade offs at the system level is important to ensure device success Circuit Design
Considerations for Implantable Devices provides knowledge to CMOS circuit designers with limited biomedical background
to understand design challenges and trade offs for implantable devices especially neural interfacing Technical topics
discussed in the book include Neural interface Neural sensing amplifiers Electrical stimulation Embedded Signal Analysis
Wireless Power Transmission to mm Sized Free Floating Distributed Implants Next Generation Neural Interface Electronics
  Biomedical Signals and Sensors III Eugenijus Kaniusas,2019-08-14 As the third volume in the author s series on
Biomedical Signals and Sensors this book explains in a highly instructive way how electric magnetic and electromagnetic
fields propagate and interact with biological tissues The series provides a bridge between physiological mechanisms and
theranostic human engineering The first volume focuses on the interface between physiological mechanisms and the
resultant biosignals that are commonplace in clinical practice The physiologic mechanisms determining biosignals are
described from the cellular level up to the mutual coordination at the organ level In turn the second volume considers the
genesis of acoustic and optic biosignals and the associated sensing technology from a strategic point of view This third
volume addresses the interface between electric biosignals and biomedical sensors Electric biosignals are considered
starting with the biosignal formation path to biosignal propagation in the body and finally to the biosignal sensing path and
the recording of the signal The series also emphasizes the common features of acoustic optic and electric biosignals which
are ostensibly entirely different in terms of their physical nature Readers will learn how these electric magnetic and
electromagnetic fields propagate and interact with biological tissues are influenced by inhomogeneity effects cause



neuromuscular stimulation and thermal effects and finally pass the electrode tissue boundary to be recorded As such the
book helps them manage the challenges posed by the highly interdisciplinary nature of biosignals and biomedical sensors by
presenting the basics of electrical engineering physics biology and physiology that are needed to understand the relevant
phenomena   Physical Principles of Electro-Mechano-Biology Christian Brosseau,2023-09-01 This book covers the
recently developed understanding of Electro Mechano Biology EMB in which the focus is primarily on the couplings between
the electric and mechanical fields The emphasis lies on the analytical and computational aspects of EMB at the cellular level
The book is divided into two parts In the first part the author starts by defining and discussing the relevant basic aspects of
the electrical and mechanical properties of cell membranes He provides an overview of some of the ways analytical modelling
of cell membrane electrodeformation ED and electroporation EP appears in a variety of contexts as well as a contemporary
account of recent developments in computational approaches that can feature in the theory initiative particularly in its
attempt to describe the cohort of activities currently underway Intended to serve as an introductory text and aiming to
facilitate the understanding of the field to non experts this part does not dwell on the set of topics such as cellular
mechanosensing and mechanotransduction irreversible EP and atomistic molecular dynamics modelling of membrane EP The
second and larger part of the book is devoted to a presentation of the necessary analytical and computational tools to
illustrate the ideas behind EMB and illuminate physical insights Brief notes on the history of EMB and its many applications
describing the variety of ideas and approaches are also included In this part the background of the first principles and
practical calculation methods are discussed to highlight aspects that cannot be found in a single volume
  Electromagnetic Fields in Biological Systems James C. Lin,2016-04-19 Spanning static fields to terahertz waves this
volume explores the range of consequences electromagnetic fields have on the human body Topics discussed include
essential interactions and field coupling phenomena electric field interactions in cells focusing on ultrashort pulsed high
intensity fields dosimetry or coupling of ELF fields into biological systems and the historical developments and recent trends
in numerical dosimetry It also discusses mobile communication devices and the dosimetry of RF radiation into the human
body exposure and dosimetry associated with MRI and spectroscopy and available data on the interaction of terahertz
radiation with biological tissues cells organelles and molecules   Microwave Materials Characterization Sandra
Costanzo,2012-11-14 Microwave Materials Characterization is an edited book discussing recent researches on basic and
innovative measurement techniques for the characterization of materials at microwave frequencies in terms of quantitative
determination of their electromagnetic parameters namely the complex permittivity and permeability It is divided into two
parts Part 1 including original contributions on advanced techniques for the characterization of dielectric materials and Part
2 devoted to the microwave characterization of biological tissues
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This not only saves you money but also reduces the environmental impact associated with book production and
transportation. Furthermore, Basic Introduction To Bioelectromagnetics books and manuals for download are incredibly
convenient. With just a computer or smartphone and an internet connection, you can access a vast library of resources on
any subject imaginable. Whether youre a student looking for textbooks, a professional seeking industry-specific manuals, or
someone interested in self-improvement, these digital resources provide an efficient and accessible means of acquiring
knowledge. Moreover, PDF books and manuals offer a range of benefits compared to other digital formats. PDF files are
designed to retain their formatting regardless of the device used to open them. This ensures that the content appears exactly
as intended by the author, with no loss of formatting or missing graphics. Additionally, PDF files can be easily annotated,
bookmarked, and searched for specific terms, making them highly practical for studying or referencing. When it comes to
accessing Basic Introduction To Bioelectromagnetics books and manuals, several platforms offer an extensive collection of
resources. One such platform is Project Gutenberg, a nonprofit organization that provides over 60,000 free eBooks. These
books are primarily in the public domain, meaning they can be freely distributed and downloaded. Project Gutenberg offers a
wide range of classic literature, making it an excellent resource for literature enthusiasts. Another popular platform for Basic
Introduction To Bioelectromagnetics books and manuals is Open Library. Open Library is an initiative of the Internet Archive,
a non-profit organization dedicated to digitizing cultural artifacts and making them accessible to the public. Open Library
hosts millions of books, including both public domain works and contemporary titles. It also allows users to borrow digital
copies of certain books for a limited period, similar to a library lending system. Additionally, many universities and
educational institutions have their own digital libraries that provide free access to PDF books and manuals. These libraries
often offer academic texts, research papers, and technical manuals, making them invaluable resources for students and
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researchers. Some notable examples include MIT OpenCourseWare, which offers free access to course materials from the
Massachusetts Institute of Technology, and the Digital Public Library of America, which provides a vast collection of digitized
books and historical documents. In conclusion, Basic Introduction To Bioelectromagnetics books and manuals for download
have transformed the way we access information. They provide a cost-effective and convenient means of acquiring
knowledge, offering the ability to access a vast library of resources at our fingertips. With platforms like Project Gutenberg,
Open Library, and various digital libraries offered by educational institutions, we have access to an ever-expanding collection
of books and manuals. Whether for educational, professional, or personal purposes, these digital resources serve as valuable
tools for continuous learning and self-improvement. So why not take advantage of the vast world of Basic Introduction To
Bioelectromagnetics books and manuals for download and embark on your journey of knowledge?
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eBooks on your computer, tablet, or smartphone. How do I avoid digital eye strain while reading eBooks? To prevent digital
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enhancing the reader engagement and providing a more immersive learning experience. Basic Introduction To
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Basic Introduction To Bioelectromagnetics. Where to download Basic Introduction To Bioelectromagnetics online for free?
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CLS Owners Manual.pdf Before you rst drive o , read this Operator's. Manual carefully and familiarize yourself with your
vehicle. For your own safety and a longer operat- ing ... Owner's Manuals Your Mercedes-Benz Owner's Manual is your go-to
resource for operating your vehicle. Browse and download manuals based on your vehicle class and year. Mercedes Benz
CLS350 • Read this manual carefully for important safety information and operating instructions before using ... Mercedes
Benz CLS350. Repair Manuals & Literature for Mercedes-Benz CLS350 Get the best deals on Repair Manuals & Literature
for Mercedes-Benz CLS350 when you shop the largest online selection at eBay.com. Mercedes CLS 350 Replacement Parts &
Manuals, Clearance, FAQs. Fun Creation Inc. Mercedes CLS 350. Item # 1265. Owner's Manual: Mercedes CLS 350 (PDF).
Genuine 04-07 Mercedes-Benz CLS-Class CLS350 ... Genuine 04-07 Mercedes-Benz CLS-Class CLS350 CLS500 CLS550
Owners Manual Set ; Quantity. 1 available ; Item Number. 126127549565 ; Year of Publication. 2006 ; Make. CLS350 Load
Sense Sectional Mobile Valves The new Eaton CLS load sensing sectional mobile valve is a pre and post compensated mobile
valve with a highly versatile design. This modularity is. 0 Mercedes-Benz Cls350 Owners Manual Book Guide ... 0 Mercedes-
Benz Cls350 Owners Manual Book Guide OEM Used Auto Parts. SKU:73123. In stock. We have 1 in stock. Regular price $
59.49 $ 17.15 Sale. Owner's Manuals Owner's Manuals. Discover your owner's manual. Navigate on the online manual or
download the Owner's Manual PDF for fast access whenever you need it. Mercedes Benz CLS350 Kids Ride-On Car ... -
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TOBBI To find more surprise! User Manual www.tobbi.com. Page 2 ... ELA Grades 6–12 - SpringBoard - College Board
Beginning in grade 6, SpringBoard English Language Arts students develop and refine skills in critical thinking, close
reading, writing in various genres, and ... SpringBoard English Language Arts Grade 6 SpringBoard English Language Arts
Grade 6 · Buy New. $22.79$22.79. FREE delivery: Friday, Jan 5 on orders over $35.00 shipped by Amazon. Ships from:
Amazon. Sold ... SpringBoard_ELA_Grade6_Flipb... ELA Grade 6. 1. Table of Contents. 6. Unit 1: Stories of Change. 28. Unit
2: The Power of Change. 116. Unit 3: Changing Perspectives. 186. Unit 4: The Final Act. SpringBoard English Language Arts,
Grade 6 ... SpringBoard English Language Arts, Grade 6, Consumable Student Edition, c. 2021, 9781457312922,
1457312921 · Buy New. $45.23$45.23. FREE delivery: Friday, Jan 5. SpringBoard Language Arts - Grade 6 The Grade 6
Curriculum Map Excel spreadsheet covers all four core ELA Grade 6 units, and each unit begins with a one-page summary
that allows teachers to ... sec_E_SB_ELA_G6.pdf ... English. Language Arts. GRADE 6. STUDENT EDITION. SAMPLE. Page 2.
About The College Board ... SpringBoard English Language Arts. Research and Planning Advisors. Springboard ela grade 6
This product includes the following: • 4-day lesson plan for Springboard Activity 1. 6 – 7th Grade ELA • PowerPoint
presentation &amp; PDF - both with all ... SpringBoard English Language Arts 6 TE (CA)(TE)(P) by ... Textbook and beyond
SpringBoard English Language Arts 6 TE (CA)(TE)(P) by Bishop, [1457304694] - 2017 SpringBoard English Language Arts
Grade 6 California ... ELA Curriculum and Resources - SpringBoard - College Board A comprehensive look at SpringBoard's
English Language Arts curriculum. Hear from teachers and students on how SpringBoard prepares students for college
success ... Springboard 6th grade ela Browse springboard 6th grade ela resources on Teachers Pay Teachers, a ... Workbook.
It also has a link to CPALMS for each standard to help with ideas ... St. Gregory Palamas and Orthodox Spirituality This
volume provides a solid introduction to the Eastern monastic/hermitic (hesychasic) tradition. The first, and best section,
covers Evagrius, Macarius, ... St Gregory Palamas and Orthodox Spirituality This richly documented and lavishly illustrated
study of Orthodox spirituality traces the development of "Orthodox mysticism" from the desert fathers through ... St. Gregory
Palamas and Orthodox Spirituality This study of Orthodox spirituality traces the development of Orthodox mysticism from the
desert fathers through the patristic tradition to Byzantine ... St. Gregory Palamas and Orthodox Spirituality - Softcover St
Gregory Palamas, a fourteenth-century Byzantine saint and Church Father, incorporated traditional Eastern monastic
spirituality into a comprehensive ... St. Gregory Palamas and Orthodox Spirituality His understanding of hesychasm, the
monastic movement centered on solitude and unceasing prayer, is grounded in an incarnational theology: When spiritual
joy ... St. Gregory Palamas and orthodox spirituality Mar 5, 2021 — St. Gregory Palamas and orthodox spirituality. by:
Meyendorff, John, 1926-1992. St. Gregory Palamas and Orthodox Spirituality... This study of Orthodox spirituality traces the
development of Orthodox mysticism from the desert fathers through the patristic tradition to Byzantine ... St. Gregory
Palamas and Orthodox Spirituality This study of Orthodox spirituality traces the development of Orthodox mysticism from the
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desert fathers through the patristic tradition to Byzantine hesychasm ... St. Gregory Palamas and the Tradition of the Fathers
by FG Florovsky · Cited by 63 — Gregory's theological teaching was to defend the reality of Christian experience. Salvation is
more than forgiveness. It is a genuine renewal of man. And this ... Saint Gregory Palamas Nov 3, 2022 — Saint Gregory
Palamas. “The mind which applies itself to apophatic theology thinks of what is different from God. Thus it proceeds by
means of ...


