Approaching a Research Paper

APPROACH

The approach represents the line of inquiry the writer wishes to take.  There are several major approaches that can be taken

BIBLIOGRAPHICAL APPROACH
Signifies a broad, general approach to the physics literature in periodical or book form.  Works collectively bearing on a particular subject.  A wide variety of sources are used: serials, periodicals, indexes/abstracts, reviews, conference proceedings/papers, governemnt documents, books, dissertations, theses.

HISTORICAL APPROACH
Current events – scan regular and science sections of the New York Times, also popular periodicals.  Shorter yearly reviews of physics developments can be found in the Yearbooks of the McGraw-Hill Encyclopedia of Science and Technology as well as yearbooks of other major encyclopedias.  Sources for current events are the sources from which will be selected the items of historical tomes yet to be written.

BIOGRAPHICAL APPROACH
Individuals are the makers of scientific history, which is the record of their achievements among their fellows against world backgrounds.  Seek information in encyclopedias, biographical dictionaries, directories for present day scientists (i.e. American Men of Science), individual biographies, collective biographic works  BIOGRAPHY INDEX (1946- , print; 1984 – online), CURRENT BIOGRAPHY (1940- , print).  Also autobiographies, collected work of individual scientist, original papers (Classics in Modern Science, or Readings in the literature of science).  “From individual writings, embodied in collected works or read conveniently in source book form, comes a feeling of participation in the hard original search for new physical data and concepts.

EXPERIMENTAL APPROACH
Includes methods of experimentation, equipment, and techniques, may also include instrumentation, development of instruments, laboratory procedures, measurement.

MATHEMATICAL  APPROACH

Tables of Physical Constants, Handbooks, Mathematical tables,  mathematical physics = theoretical physics.  Development of theoretical physics; also related is quantum theory/relativity = applied mathematics.

EDUCATIONAL APPROACH
The theory and practice of physics teaching; the study and teaching of physical science.  Sources of articles on teaching physics at college level is American Journal of Physics, high school is the Physics Teacher.  Check for other sources in the online OhioLINK indexes APPLIED SCIENCE & TECHNOLOGY, EDUCATION ABSTRACTS or ERIC.

TERMINOLOGICAL APPROACH
To obtain definitions of terms.  Physics dictionaries, science dictionaries, Abbreviations and symbols, translation.

TOPICAL APPROACH
 Reference the Library of Congress subject headings.  
Scholarly Communication

New scientific information, however original and earthshaking, does not become scientific knowledge until it has been communicated, criticized, verified, and remains unfalsified, by other scientists in the same field. The scholarly communication system is the instrument by which the results of individual, private research projects are transformed into scientific knowledge.  

Societies
AIP  (member societies include American Physical Society, Optical Society of America, etc).  IUPAP  is International Union of Pure and Applied Physics (IUPAP)
a world federation of official national representatives which can act and proclaim authoritatively for the profession.  IUPAP aims to obtain agreement on symbols, notations, constants, terminology, and standards.  

Peer Review
primary papers published in scholarly journals have been “referreed or reviewed” by at least two anonymous peers prior to acceptance to publication.  

The Literature of Physics includes
· Journals (primary research and review articles)

· Encyclopedias, Dictionaries, Handbooks

· Textbooks

· Monographs (books or in series) 

· Progress Reports, Annual Reviews

· Conference Proceedings

· Dissertations

· Patent Specifications

· Emphemera (preprints and technical reports)

Primary physics research is published in a large number of different journals in many different languages.  To know the literature of a particular branch of physics is to know where one might perhaps expect to find the best new papers in that field, with perhaps an intuitive feeling for the scholarly style that is likely to be prevalent there.

Primary publications
those that contain the work of contemporary scholars who are contributing to the advancement of the subject.

Secondary resources

not original in content yet provide vital service.  Mainly are indexes, abstracts, monographic series of reviews and advances, and encyclopedias or handbooks.

Books are selective summaries that will rarely contain the latest information in a field.  They can be several years behind current practice at publication.  

90% of the papers that get published do not prove to be of permanent value.  Students and others unfamiliar with the field are guided to the truly significant works through review articles, monographs, or textbooks.  They bring together the results of primary research papers and presenting a unified account of progress in the solution of some particular scientific problem.

Serials or Periodicals are publications that appear in a continuing series of issues, usually at regular intervals, under the same distinctive title.  Periodicals contain the latest work in a given field and cover topics too small to warrant book treatment.

Reviews
Review articles generally synthesize important research into a connected account of scientific progress.  They assist the physicist to assimilate current material relevant to her subject field.  Two main titles are Reviews in Modern Physics and Reports on Progress in Physics.  Specialized reviewing series often have the words “Advances”, “Progress”, or “Annual Review” leading their titles.  The American Journal of Physics often features readable and informative review articles.

Letters Journals – rapid publication of very brief reports of outstanding and essentially revolutionary new discoveries. Also serve as a medium for the publication of quite short communications, not necessarily of great significance, but sufficiently self-contained to be useful to specialists in that field.  There is a pressure to get into print quickly and sometimes clarity and completeness of proof suffer.

Conference papers/proceedings
Shortened or inferior versions of work that is about to be or has been published elsewhere together with some invited papers which pretend to review the current situation but mainly convey the personal opinions of the speaker concerning the relative merits of his own and other people’s contributions to the subject.

Dissertations/Theses

Popular literature
Journals like Scientific American are immensely valuable to any person who wants a general picture of the present state of some distant branch of their own subject, or who would like to know, in simple terms, about a new discovery.

Indexes and Abstracts are the research databases that allow the physicist to find articles or books of interest that would otherwise remain unknown to her.  They are the tools that allow the  physicist find the needle in the haystack.  Indexing services collect bibliographic information on papers and other forms of literature and provide access to them through relational databases.  Abstracting services provide concise summaries (either author provided or written by an expert in the employ of the service) of items listed in the database.

Ephemera - Grey literature is material not available through regular channels.  Examples are report literature, technical notes and specifications, some conference proceedings and preprints, translations, official publications, supplementary publications and data, trade literature, etc.  Other characteristics of grey literature include poor print quality, limited print runs, poor layouts, and poor bibliographic information.  Government documents are sometimes a form of grey literarature - in the US alone, the NTIS, NASA, and DOE release 70,000 documents annually.

Preprints – the bastard progeny of priority neurosis and reproductive technology. Uncriticized scientific work.

Physicists use a library for one of seven reasons:

1. to find a single definition, value or property

2. to begin work on a new topic

3. to find more literature on a topic

4. to find the most recent literature on a topic

5. to follow up earlier published research

6. to find a particular work from a full reference

7. to find a particular work from a partial or inaccurate reference

1.  Quick Reference queries

Specialized dictionaries, handbooks, tables

2.     Beginning a new topic

Authoritative and scholarly overviews of topics

Encyclopedias, review articles, pearl growing

After doing some preliminary reading on a subject, start a list of likely headings to search.  Work with recent volumes first.  The search can be stopped when enough information has been found or when a comprehensive review article adequately summarizing prior research has  been discovered.  Record selected entries on separate slips of paper or cards as you go.

3.  Finding more literature on a topic

Library catalogs, indexes/abstracts, pearl growing

Classification schemes allow browsing by bringing together close on the shelves works which are related in subject matter.  Library of Congress classification is not Hierarchical – it is enumerative.  Whole numbers and their subdivisions have no recurrent meaning.  Since LC is not hierarchical, placement of works in the scheme can not be intuited.  Use of the index of subject heading is required.  LC cataloging and the catalog in a library leads one to books and periodical titles.  To access articles within journals, use indexing and abstracting services.

4.  Finding the most recent literature on a topic

Current Awareness Services – finding the  most recent work on a topic

SPIN and Advance SPIN is a bibliographic database published by AIP.  12 years of abstracts for 80 major American and Russian physics & astron journals. Includes General Physics Advance Abstracts and Physical Review Abstracts - searchable individually or collectively. Advance SPIN is a database of abstracts awaiting publication.

5.  Following up earlier published research
Science Citation Indexes, librarians

6. Finding a work from a full reference

Library catalogs, ILL, requesting, union lists, librarians

7.  Finding a work from a partial or inaccurate reference

Problems can arise from journal abbreviations, incomplete author names, or incorrect 

titles.  Consult a reference librarian for assistance.

Indexes
Most periodicals include annual author/title/sometimes subject

indexes in the last issue of each volume.  Publishers can also produce comulative indexes.  

While indexing and abstracting media identify individual articles,

Abstracts
Brief summaries of articles

Physics Abstracts = INSPEC (Information Service in Physics, Electrotechnology, and Control

Applied Science and Technology Index
High Physics content.  An article may receive several relevant subject headings.

in physics, after the first few years, the most seminal works are generally not cited at all because it is assumed that people are familiar with them.”

Physics Abstracts (INSPEC):  started in 1898.  Most widely used of all the English language abstracting/indexing services.  Excellent coverage of published literature from all countries and in all languages.  Also includes coverage of ‘report’ literature.  Useful for both current awareness and retrospective searching. Each abstract includes:

· language of original

· identification number

· author(s), including affiliations

· bibliographic citation of source

· abstract

· number of references

· subject indexing terms (may be several)

· keywords from titles

· names of elements, compounds are also indexing terms

Broad classes of Physics:

· Mechanics

· Thermodynamics and Heat

· Electricity and Magnetism

· Optics

· Solid State Physics

· Molecular Physics

· Atomic Physics

· Nuclear Physics

· Particle Physics

· Quantum Physics

· Relativistic Physics

· Conservation Laws

· Fundamental Forces and Fields

