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By Fred W Mclafferty Interpretation Of Mass Spectra 4th Edition
Provides comprehensive coverage of the interpretation of LC–MS–MS mass spectra of 1300 drugs and pesticides Provides a general
discussion on the fragmentation of even-electron ions (protonated and deprotonated molecules) in both positive-ion and negative-ion modes
This is the reference book for the interpretation of MS–MS mass spectra of small organic molecules Covers related therapeutic classes of
compounds such as drugs for cardiovascular diseases, psychotropic compounds, drugs of abuse and designer drugs, antimicrobials, among
many others Covers general fragmentation rule as well as specific fragmentation pathways for many chemical functional groups Gives an
introduction to MS technology, mass spectral terminology, information contained in mass spectra, and to the identification strategies used for
different types of unknowns
The rise of physical methods lies at the heart of the transformation of chemistry over the second half of the 20th century, says Rienhardt
(history of science, U. of Regensburg, Germany). He analyzes a sample of individual research programs and strategies that illustrate this
change. Only companies and people are indexed.
Applied Spatial Data Analysis with R, second edition, is divided into two basic parts, the first presenting R packages, functions, classes and
methods for handling spatial data. This part is of interest to users who need to access and visualise spatial data. Data import and export for
many file formats for spatial data are covered in detail, as is the interface between R and the open source GRASS GIS and the handling of
spatio-temporal data. The second part showcases more specialised kinds of spatial data analysis, including spatial point pattern analysis,
interpolation and geostatistics, areal data analysis and disease mapping. The coverage of methods of spatial data analysis ranges from
standard techniques to new developments, and the examples used are largely taken from the spatial statistics literature. All the examples can
be run using R contributed packages available from the CRAN website, with code and additional data sets from the book's own website.
Compared to the first edition, the second edition covers the more systematic approach towards handling spatial data in R, as well as a
number of important and widely used CRAN packages that have appeared since the first edition. This book will be of interest to researchers
who intend to use R to handle, visualise, and analyse spatial data. It will also be of interest to spatial data analysts who do not use R, but who
are interested in practical aspects of implementing software for spatial data analysis. It is a suitable companion book for introductory spatial
statistics courses and for applied methods courses in a wide range of subjects using spatial data, including human and physical geography,
geographical information science and geoinformatics, the environmental sciences, ecology, public health and disease control, economics,
public administration and political science. The book has a website where complete code examples, data sets, and other support material
may be found: http://www.asdar-book.org. The authors have taken part in writing and maintaining software for spatial data handling and
analysis with R in concert since 2003.
Understanding Mass Spectra: A Basic Approach, Second Editioncombines coverage of the principles underlying mass spectralanalysis with
clear guidelines on how to apply them in a laboratorysetting. Completely revised from the first edition, an updated andunified approach to
mass spectral interpretation emphasizes theapplication of basic principles from undergraduate organic,analytical, and physical chemistry
courses. A detailed overview of theory and instrumentation, this usefulguide contains step-by-step descriptions of interpretativestrategies and
convenient lists and tables detailing theinformation needed to solve unknowns. Other features includereal-world case studies and examples,
skill-building problems withclearly explained answers, and easy-to-follow explanations of theimportant mathematical derivations.
The second edition of Gas Chromatography and Mass Spectrometry: A Practical Guide follows the highly successful first edition by F.G.
Kitson, B.S. Larsen, and C.N. McEwen (1996), which was designed as an indispensible resource for GC/MS practitioners regardless of
whether they are a novice or well experienced. The Fundamentals section has been extensively reworked from the original edition to give
more depth of an understanding of the techniques and science involved with GC/MS. Even with this expansion, the original brevity and simple
didactic style has been retained. Information on chromatographic peak deconvolution has been added along with a more in-depth
understanding of the use of mass spectral databases in the identification of unknowns. Since the last edition, a number of advances in GC
inlet systems and sample introduction techniques have occurred, and they are included in the new edition. Other updates include a
discussion on fast GC and options for combining GC detectors with mass spectrometry. The section regarding GC Conditions, Derivatization,
and Mass Spectral Interpretation of Specific Compound Types has the same number of compound types as the original edition, but the
information in each section has been expanded to not only explain some of the spectra but to also explain why certain fragmentations take
place. The number of Appendices has been increased from 12 to 17. The Appendix on Atomic Masses and Isotope Abundances has been
expanded to provide tools to aid in determination of elemental composition from isotope peak intensity ratios. An appendix with examples on
"Steps to follow in the determination of elemental compositions based on isotope peak intensities" has been added. Appendices on whether
to use GC/MS or LC/MS, third-party software for use in data analysis, list of information required in reporting GC/MS data, X+1 and X+2 peak
relative intensities based on the number of atoms of carbon in an ion, and list of available EI mass spectral databases have been added.
Others such as the ones on derivatization, isotope peak patterns for ions with Cl and/or Br, terms used in GC and in mass spectrometry, and
tips on setting up, maintaining and troubleshooting a GC/MS system have all been expanded and updated. Covers the practical instruction
necessary for successful operation of GC/MS equipment Reviews the latest advances in instrumentation, ionization methods, and
quantitation Includes troubleshooting techniques and a variety of additional information useful for the GC/MS practitioner A true benchtop
reference A guide to a basic understanding of the components of a Gas Chromatograph-Mass Spectrometer (GC-MS) Quick References to
data interpretation Ready source for information on new analyses
Modern mass spectrometry - the instrumentation and applications in diverse fields Mass spectrometry has played a pivotal role in a variety of
scientific disciplines. Today it is an integral part of proteomics and drug discovery process. Fundamentals of Contemporary Mass
Spectrometry gives readers a concise and authoritative overview of modern mass spectrometry instrumentation, techniques, and
applications, including the latest developments. After an introduction to the history of mass spectrometry and the basic underlying concepts, it
covers: Instrumentation, including modes of ionization, condensed phase ionization techniques, mass analysis and ion detection, tandem
mass spectrometry, and hyphenated separation techniques Organic and inorganic mass spectrometry Biological mass spectrometry,
including the analysis of proteins and peptides, oligosaccharides, lipids, oligonucleotides, and other biological materials Applications to
quantitative analysis Based on proven teaching principles, each chapter is complete with a concise overview, highlighted key points, practice
exercises, and references to additional resources. Hints and solutions to the exercises are provided in an appendix. To facilitate learning and
improve problem-solving skills, several worked-out examples are included. This is a great textbook for graduate students in chemistry, and a
robust, practical resource for researchers and scientists, professors, laboratory managers, technicians, and others. It gives scientists in
diverse disciplines a practical foundation in modern mass spectrometry.
There is a popular belief that the pharmacological properties of heroin draw users inexorably towards regular dependent use and personal
degeneration. However, there is evidence that some people manage long-term use without falling into chaotic, or even dependent, using
patterns. These users tend to be excluded from studies of drug use, which typically draw participants from treatment services or from the
criminal justice system, and little is known either about the risks that they face or the methods they use to manage their heroin use. This
report is based on a study of users who manage their long-term heroin use. It documents the users' perception of their heroin use as nonproblematic and outlines how they controlled the drug - such as not-injecting, limiting the days on which they used heroin and not buying the
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drug if they did not have the money - and their reasons for controlling its use. The report also discusses the circumstances surrounding the
users' initiation into drug use, particularly heroin, and examines the influence of cultural, social and economic factors on their habit.
Occasional and controlled heroin use suggests that sustained heroin use does not necessarily lead to dependency and, where it does, it does
not always cause major problems. The authors argue that much public and policy understanding of heroin use in grounded in inaccurate and
narrow stereotypes and suggest that the techniques used by non-problematic heroin users could be used to inform conventional treatment
services for those with drug problems that are out of control.
An extensive compilation of articles by leading professionals, this reference explains the fundamental principles of mass spectrometry as they
relate to the life sciences. Topics covered include spectroscopy, energetics and mechanisms of peptide fragmentation, electron capture
dissociation, ion-ion and ion-molecule reactions, reaction dynamics, collisional activation, soft-landing, protein structure and interactions,
thermochemistry, and more. The book empowers readers to develop new ways of using these techniques.
Introduction -- Elemental formulas -- Radical ions -- General appearance of the spectrum -- Series of even-electron ions -- Identification of
neutral fragments -- Postulation of ion structures -- Mechanisms of unimolecular ion decomposition reactions -- Molecular structure
postulations -- Solutions to unknowns -- Appendix : Standard interpretation procedure -- Elemental composition -- Molecular ion abundances
versus compound type -- Series of common fragment ions -- Common neutral fragments -- Metastable ion nomograph -- Common oddelectron fragment ions.
When identifying compounds using mass spectrometry, you no longer have to use circular reasoning and work backwards from the answer.
Using the new Rational Numbers Excel Add-In described in this book, the mathematical and graphical powers of Excel can now be applied to
analyzing mass spectral data obtained using LCMS (liquid chromatography-mass spectrometry). This Excel Add-In is designed to help
identify small molecules from less-than-perfect mass spectral data. All data must be accurate mass fragmentation data with a minimum
accuracy of +/- 5 mDa, which has become common recently. This book is not concerned with the technical or experimental aspects of ion
formation, mass selection or mass measurement; it deals primarily with the analysis of accurate mass fragmentation data of small singlycharged analytes. In this book, there are no fragmentation rules, chemical drawings of hypothetical fragment ions, or quantum mechanics.
This book is also not an attempt to review the literature of computational approaches to mass spectral interpretation. This book is basically
the author's perspective about a different approach that can help chemists, not just mass spectrometrists, to identify analytes quickly from
LCMS data generated using electrospray ionization. When a limited set of data is basically converted into graphical representations with a
few scores, it is important to understand the underlying operations and heuristic assumptions that are being made. First, there is a brief
description of partitioning (Chapter 1). Three properties of atoms and combinations of atoms (mass, isotopic frequency, and valence) that are
critical to mass spectrometry are described in Chapter 2. These three properties, base rates, and other considerations can then be used to
find plausible subfragment masses while excluding many spurious masses (Chapters 3 and 4). In Chapter 5, combinations of plausible
subfragment masses are systematically generated and checked to find mathematical partitions of the molecular weight. The best partitions
are partitions of the molecular weight which also have combinations of subfragments that can explain many of the more intense fragment
ions. These sets of partitions are sets of subfragment masses which are not aligned in space at this point. In Chapter 6, permutations of these
combinations of subfragment masses are systematically generated and checked against truth tables to find spatial alignments of the
subfragments in modular structures that are consistent with the mass spectral data. Up to this point, all operations in the Excel Add-In were
done using masses (numbers); in Chapter 7, the subfragment masses are converted into sets of complementary subfragment formulas.
Chapter 8 of this second edition is a new chapter that considers relationships between these subfragment formulas and corresponding
substructures in molecules. Substructure searching, introduced in Pubchem Compound after the first edition of this book was published, will
also be illustrated. Scoring is discussed in Chapter 9. Basic data considerations are described in Chapter 10. In Chapter 11, some examples
of using the Excel Add-In are described in some detail.
Recent developments in analytical instrumentation have had an enormous influence on forensic analysis. The mass spectrometer is now an
integral part of every forensic laboratory, resulting in greater analytical accuracy, more reliable identification, and lower detection limits. As the
instrumental method of choice among forensic analysts, the mass
The latest edition of a highly successful textbook, MassSpectrometry, Third Edition provides students with a completeoverview of the
principles, theories and key applications of modernmass spectrometry. All instrumental aspects of mass spectrometryare clearly and
concisely described: sources, analysers anddetectors. Tandem mass spectrometry is introduced early on and thendeveloped in more detail in
a later chapter. Emphasis is placedthroughout the text on optimal utilisation conditions. Variousfragmentation patterns are described together
with analyticalinformation that derives from the mass spectra. This new edition has been thoroughly revised and updated and hasbeen
redesigned to give the book a more contemporary look. As withprevious editions it contains numerous examples, references and aseries of
exercises of increasing difficulty to encourage studentunderstanding. Updates include: Increased coverage of MALDI andESI, more detailed
description of time of flight spectrometers, newmaterial on isotope ratio mass spectrometry, and an expanded rangeof applications. Mass
Spectrometry, Third Edition is an invaluableresource for all undergraduate and postgraduate students using thistechnique in departments of
chemistry, biochemistry, medicine,pharmacology, agriculture, material science and food science. It isalso of interest for researchers looking
for an overview of thelatest techniques and developments.
This book is ideal for use in a one-semester introductory course in physical chemistry for students of life sciences. The author's aim is to
emphasize the understanding of physical concepts rather than focus on precise mathematical development or on actual experimental details.
Subsequently, only basic skills of differential and integral calculus are required for understanding the equations. The end-of-chapter problems
have both physiochemical and biological applications.
Interpretation of Mass SpectraInterpretation of Mass SpectraMass SpectrometryPrinciples and ApplicationsJohn Wiley & Sons

Interpretation of Mass Spectra, say the authors, "aims at correlating ion dissociation mechanisms on a much broader
scale, with emphasis on basic attributes such as ionization energies, proton affinities, and bond dissociation energies".
They stress that the most important part of learning how to interpret unknown mass spectra is to practise doing it. "Prof.
McLafferty's text has become a classic for classroom or self study concerned with interpreting mass spectra in order to
discern molecular structures or identities of compounds." International Journal of Mass Spectrometry
Experts agree that the nation would benefit if more young people "turned on" to the sciences. This book is designed as a
tool to do just that. It is based on Opportunities in Chemistry, a National Research Council publication that incorporated
the contributions of 350 researchers working at the frontiers of the field. Chemistry educators Janice A. Coonrod and the
late George C. Pimentel revised the material to capture the interest of today's student. A broad and highly readable
survey, the volume explores: The role of chemistry in attacking major problems in environmental quality, food production,
energy, health, and other important areas. Opportunities at the leading edge of chemistry, in controlling basic chemical
reactions and working at the molecular level. Working with lasers, molecular beams, and other sophisticated
measurement techniques and tools available to chemistry researchers. The book concludes with a discussion of
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chemistry's role in society's risk-benefit decisions and a review of career and educational opportunities.
Introduce your students to the latest advances in spectroscopy with the text that has set the standard in the field for more
than three decades: INTRODUCTION TO SPECTROSCOPY, 5e, by Donald L. Pavia, Gary M. Lampman, George A.
Kriz, and James R. Vyvyan. Whether you use the book as a primary text in an upper-level spectroscopy course or as a
companion book with an organic chemistry text, your students will receive an unmatched, systematic introduction to
spectra and basic theoretical concepts in spectroscopic methods. This acclaimed resource features up-to-date spectra; a
modern presentation of one-dimensional nuclear magnetic resonance (NMR) spectroscopy; an introduction to biological
molecules in mass spectrometry; and coverage of modern techniques alongside DEPT, COSY, and HECTOR. Important
Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
Mass Spectrometry is an ideal textbook for students and professionals as well as newcomers to the field. Starting from
the very first principles of gas-phase ion chemistry and isotopic properties, the textbook takes the reader through the
design of mass analyzers and ionization methods all the way to mass spectral interpretation and coupling techniques.
Step-by-step, the reader learns how mass spectrometry works and what it can do. The book comprises a balanced
mixture of practice-oriented information and theoretical background. It features a clear layout and a wealth of high-quality
figures. Exercises and solutions are located on the Springer Global Web.
Covering a wide-ranging facet of a “gold-standard” targeted mass spectrometry (MS) method for the consistent detection
and accurate quantification of preselected proteins in complex biological matrices, Selected Reaction Monitoring Mass
Spectrometry (SRM-MS) in Proteomics: A Comprehensive View describes: The knowledge-based development of highly
efficient SRM methodology including assay workflow, selection of proteins, peptides, transitions and its validation, and
quality assessment Available bioinformatic tools – for both pre-acquisition method development and post-MS acquisition
data analysis and data repositories Various relative and absolute quantification techniques SRM-MS’ widespread
applications in biomarker development and in clinical studies, as well as in the analysis of various posttranslational
modifications (PTMs) Current challenges and contemporary trends to overcome those difficulties In addition, it features
the historical development of modern-day mass spectrometry with its vivid applications and also covers basic MS
instrumentation, ionization techniques, and various proteomics approaches. Comprehensive discussion, extensive
references at the end of each chapter, and the list of review articles in the bibliography offer invaluable resources for
advanced readings. Researchers from the undergraduate to postgraduate level and beyond in both academic or industry
settings studying and working on mass spectrometry and/or proteomics will benefit from this book.
The study of fire debris analysis is vital to the function of all fire investigations, and, as such, Fire Debris Analysis is an
essential resource for fire investigators. The present methods of analysis include the use of gas chromatography and gas
chromatography-mass spectrometry, techniques which are well established and used by crime laboratories throughout
the world. However, despite their universality, this is the first comprehensive resource that addresses their application to
fire debris analysis. Fire Debris Analysis covers topics such as the physics and chemistry of fire and liquid fuels, the
interpretation of data obtained from fire debris, and the future of the subject. Its cutting-edge material and experienced
author team distinguishes this book as a quality reference that should be on the shelves of all crime laboratories. Serves
as a comprehensive guide to the science of fire debris analysis Presents both basic and advanced concepts in an easily
readable, logical sequence Includes a full-color insert with figures that illustrate key concepts discussed in the text
This book has been written to meet the needs of students for biotechnology courses at various levels of undergraduate
and graduate studies. This book covers all the important aspects of plant tissue culture viz. nutrition media,
micropropagation, organ culture, cell suspension culture, haploid culture, protoplast isolation and fusion, secondary
metabolite production, somaclonal variation and cryopreservation. For good understanding of recombinant DNA
technology, chapters on genetic material, organization of DNA in the genome and basic techniques involved in
recombinant DNA technology have been added. Different aspects on rDNA technology covered gene cloning, isolation of
plant genes, transposons and gene tagging, in vitro mutagenesis, PCR, molecular markers and marker assisted
selection, gene transfer methods, chloroplast and mitochondrion DNA transformation, genomics and bioinformatics.
Genomics covers functional and structural genomics, proteomics, metabolomics, sequencing status of different
organisms and DNA chip technology. Application of biotechnology has been discussed as transgenics in crop
improvement and impact of recombinant DNA technology mainly in relation to biotech crops.
Die Interpretation von Massenspektren erlernt man am besten durch Praxis. Mit dieser Überzeugung hat McLafferty die Originalausgabe
dieses Buches in mehrere erfolgreiche Auflagen geführt. Schritt für Schritt, anhand zahlreicher Beispiele, führt er den Leser zum Verständnis
von Massenspektren und Massenspektrometrie. So schafft dieses Buch die Grundlage für das Verständnis und die optimale Nutzung einer
Methode, die als eine der wichtigsten in der analytischen Chemie gilt.
Unifies the complex welter of techniques used for chemical separations by clearly formulating the concepts that are common to them. The
mass transport phenomena underlying all separation processes are developed in a simple physical-mathematical form. The limitations and
optimum performance of alternative separation techniques and the factors enhancing and limiting separation power can thus be described
and explored. Generously illustrated and contains numerous exercises. Long awaited in the scientific community, it breaks new ground in
understanding separation processes.
The 7th Edition of Gary Christian's Analytical Chemistry focuses on more in-depth coverage and information about Quantitative Analysis (aka
Analytical Chemistry) and related fields. The content builds upon previous editions with more enhanced content that deals with principles and
techniques of quantitative analysis with more examples of analytical techniques drawn from areas such as clinical chemistry, life sciences, air
and water pollution, and industrial analyses.
Completely revised and updated, this text provides an easy-to-read guide to the concept of mass spectrometry and demonstrates its potential
and limitations. Written by internationally recognised experts and utilising "real life" examples of analyses and applications, the book presents
real cases of qualitative and quantitative applications of mass spectrometry. Unlike other mass spectrometry texts, this comprehensive
Page 3/4

Online Library By Fred W Mclafferty Interpretation Of Mass Spectra 4th Edition
reference provides systematic descriptions of the various types of mass analysers and ionisation, along with corresponding strategies for
interpretation of data. The book concludes with a comprehensive 3000 references. This multi-disciplined text covers the fundamentals as well
as recent advance in this topic, providing need-to-know information for researchers in many disciplines including pharmaceutical,
environmental and biomedical analysis who are utilizing mass spectrometry
Mass spectrometry is fast becoming an indispensable field for medical professionals. The mass spectrometric analysis of metabolites and
proteins promises to revolutionize medical research and clinical diagnostics. As this technology rapidly enters the medical field, practicing
professionals and students need to prepare to take full advantage of its capabilities. Medical Applications of Mass Spectrometry addresses
the key issues in the medical applications of mass spectrometry at the level appropriate for the intended readership. It will go a long way to
help the utilization of mass spectrometry in medicine. The book comprises five parts. A general overview is followed by a description of the
basic sampling and separation methods in analytical chemistry. In the second part a solid foundation in mass spectrometry and modern
techniques of data analysis is presented. The third part explains how mass spectrometry is used in exploring various classes of biomolecules,
including proteins and lipids. In the fourth section mass spectrometry is introduced as a diagnostic tool in clinical treatment, infectious
pathogen research, neonatal diagnostics, cancer, brain and allergy research, as well as in various fields of medicine: cardiology,
pulmonology, neurology, psychiatric diseases, hemato-oncology, urologic diseases, gastrointestinal diseases, gynecology and pediatrics. The
fifth part covers emerging applications in biomarker discovery and in mass spectrometric imaging. * Provides a broad look at how the medical
field is benefiting from advances in mass spectrometry. * Guides the reader from basic principles and methods to cutting edge applications. *
There is NO comparable book on the market to fill this fast growing field.
Field Ionization Mass Spectrometry focuses on developments in field ionization (FI) mass spectrometry and describes its applications in
physical chemistry, with emphasis on mass spectrometric problems. Physico-chemical problems as well as problems of chemical analysis are
considered based on issues such as the probability of field ionization; field dissociation and charge distribution; kinetics of ion decomposition
in high fields; negative ions; surface diffusion; activation of FI emitters; and elucidation of the structures of organic compounds. This book is
comprised of four chapters and begins with a short review on some of the most important directions of research in FI mass spectrometry. Two
main fields of research are discussed: physico-chemical investigations and quantitative analysis or structural determination of organic
substances. The next chapter is devoted to focusing and non-focusing sources of FI and covers topics such as methods for production of FI
tips and thin wires, together with the use of tips and carbon filaments as FI emitters. The last two chapters focus on the application of the FI
mass spectrometer to physico-chemical problems and to quantitative analysis of homologous series of organic substances such as alkanes,
alkenes, alkynes, amines, and alcohols. This monograph is intended primarily for chemists and mass spectrometrists.
This volume features a comprehensive set of protocols featuring a range of both old and new technologies that can be used to analyze drugs
of abuse, including prescription drugs, new psychoactive substances and psychoactive plants. Chapters guide readers through the
application of color tests, light microscopy-based particle imaging, GC-MS, Raman spectroscopy, capillary electrophoresis, ultra-high
performance LC-tandem MS, DART-MS, MALDI-mass spectrometry imaging, LC-MS/MS and HPLC-ESI-MS/MS to the analysis of abused
drugs in wastewater, hair, urine and plant-derived materials, among other matrices. Written in the highly successful Methods in Molecular
Biology series format, chapters include introductions to their respective topics, lists of the necessary materials and reagents, step-by-step,
readily reproducible laboratory protocols, and tips on troubleshooting and avoiding known pitfalls. Authoritative and cutting-edge, Analysis of
Drugs of Abuse aims to ensure successful results in the further study of this vital field.
This multi-volume work provides comprehensive coverage of the full range of topics and techniques in mass spectrometry. Techniques,
methods and applications are described in detail; including limitations, current problems, and areas in which the method does not succeed
well.
Modern Methods in the Analysis and Structural Elucidation of Mycotoxins presents available methods of analysis and structural elucidation of
mycotoxins by recognized experts in the various disciplines. The approach in each chapter of the book is to present each method initially in
theoretical terms and then to review the method as it specifically applies to the analysis and/or structural elucidation of mycotoxins.
Comprised of 15 chapters, the book's opening chapters deal with screening, sampling, and survey methods for mycotoxins and toxigenic
fungi. This is followed by chapters dealing mostly with methods for structural elucidation, such as NMR and X-ray crystallography and IR and
UV spectroscopy, as well as biosynthetic techniques. Significant chapters consider the analytical methods for mycotoxin analyses, including
enzyme-linked immunosorbent assay system and tandem mass spectrometry. The concluding chapter examines the mycotoxin analytical
problem in taxonomic or ecological terms. This book is of value to food and feed researchers, scientists, and manufacturers who are
interested in product contamination control.
With substantial contributions from experienced industrial scientists and engineers, this work will have real application towards improving
process efficiency and improvement in the trillion-dollar global petroleum industry. It presents an overview of the emerging field of
petroleomics, which endeavors to understand the fundamental components of crude oil. Petroleomics promises to revolutionize petroleum
science in much the same way that genomics transformed the study of medicine not long ago. Asphaltenes are a particular focus, with many
chapters devoted to the analysis of their structure and properties.
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