COMMENTS ON

“SUMMARY GUIDE FOR A TECHNICAL REPORT”

1.
Outline
A detailed outline serves as an excellent writing guide.  In composing the outline, make as many subdivisions as possible.  It is easier to eliminate or combine existing subheadings than to insert new ones.  Be sure the outline reflects the emphasis you wish the paper to have.  As you write the paper, the outline may be drastically revised,  but it is nevertheless a good starting point.

2.
Abstract

As stated earlier, the abstract should be a concise and specific summary of the entire paper.  It should be as quantitative as possible and include important results and conclusions.  Including all this in less than 100 words takes careful thought (and probably considerable rewriting).  You should write the abstract after you have written the rest of the paper, even though it appears first.

3.
Introduction
Every scientific paper or technical report should contain at least one or two introductory paragraphs.  The first paragraph of the Introduction is particularly critical, since it plays a major role in determining the reader’s attitude toward the paper as a whole.  It is important enough to warrant considerable time and attention.  The following steps are suggested as a means of accomplishing a good introduction.

a.
Make the precise subject of the paper clear relatively early in the introduction.  
You should assume your reader is someone with essentially your background in 
physics but with no particular knowledge of the experiment you performed.  Thus 
you should include background material only to the extent necessary for the 
reader to understand your statement of the subject of the paper and to appreciate


the scientific reasons for your doing the experiment to  be described.

b.
State the purpose of the paper clearly.  This statement should orient the reader 


with respect to the point of view and emphasis of the report and what he should


expect to learn from it.  A well done introduction will also be of great help to


you in providing a focus for your writing and in drawing your final conclusions


(see below).

c.
Indicate the cope of the paper’s coverage of the subject.  State somewhere in the 
introductory paragraphs the limits within which you treat the subject.  This 
definition of scope may include such topics as whether the work described was


experimental or theoretical (in this particular case, the work is almost certainly


experimental), the exact aspects of the general subject covered by the paper, the 
ranges of parameters explored, etc.

4.  
The Main Body
This part of the paper generally includes a brief discussion of the theory, a description of the experimental apparatus and procedure, a presentation of your data and results, and your conclusions.  Some suggestions concerning each of the sections follow.

a.  
Theory

If the major emphasis of your report is he experimental work which you carried out in the laboratory, then they theory may be a reduced version of that given in the laboratory manual.  If, on the other hand, the report emphasizes some theoretical aspect of the problem, your section on theory may be an expanded version of the theory given in the laboratory manual.  In either case, you should avoid, if possible, simply duplicating the theory given in the laboratory manual.  Do not present the details of usual algebraic manipulation, which the reader can easily duplicate.  Avoid references to the laboratory manual (find another source!).  Note again that the technical report should concentrate on work that you did’ a lengthy discussion of the theoretical work of others is not appropriate, in general.

b.
Experimental Methods

In writing this section you should have in mind a reader who is familiar with typical laboratory apparatus but probably has no intention of repeating your experiment.  Therefore, you should describe your experimental apparatus and the procedures you followed only insofar as it is necessary for him to understand how you made your measurements.  A careful drawing of the apparatus is often useful here.  Keep in mind a person with your background but no knowledge of the specific experiment you are describing.

c.
Presentation of Data

In most cases this part of your report will be very different from your laboratory notebook.  The data should be rearranged in the most concise form possible.  This generally means a presentation of important data n simple tables which include average values and final results.  Avoid presentation of large amounts of raw data, e.g., simply state that the average of 20 measurements was 1.87 sec with a standard deviation of the mean of .08 seconds.  You should strive to make tables self-explanatory, and results should be included in an obvious way so that a minimum of test is necessary.  Graphs and figures can take the place of many words.  (Think of the figures in Scientific American.)  Some form of error analysis should be included with your results, and the uncertainty of the final result clearly stated.

d.
Conclusions

Many students fibnd writing this section the most difficult part of the report.  This often is the result of insufficient thought given to the organization and purpose of the report before writing began.  If the introduction was well thought out, then the conclusions should follow directly from that section.  Remember:  your conclusions should not be simply a summary of the experimental results.  Rather, they should be convictions arrived at on the basis of evidence previously presented.  Make certain that they stem from data presented earlier in the paper and are consistent with your introductory paragraph, in that they fulfill any promise you made to the reader at the beginning as to what your paper would prove.  They should not include findings and deductions for which no previous evidence was offered.  This section will generally expand on the analysis made in the lab notebook.  Avoid vague generalities; be quantitative, precise and specific.  You may want to include suggestions for future work.  If possible, this section of  your paper should end with what is generally called a “graceful termination.”

5.
References and Appendices
At the end of your report there should definitely be a set of references.  In the main body of your report a number should appear whenever reference is made to some outside source of writing.  At the end of the report the references should then be listed with corresponding numbers.  To give a list of references at the end of a report without any specific numbered reference within the text is incorrect.  Such a listing is more properly called a bibliography; in most short technical report writing bibliographies are not given.  Thus, it is suggested you get in the habit of making specific references to outside sources and only occasionally.

The following examples of references come from the AIP (American Institute of Physics) Style Manual (American institute of Physics, New York, New York, 1979).
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8L.S. Birks, Electron Probe Microanalysis, 2nd ed. (Wiley, New York,





 1971), p. 40.





9D. K. Edwards, in Proceedings of the 1972 Heat Transfer and Fluid 




Mechanics Institute, edited by Raymond B. Landis and Gary J. 




Hordemann, Stanford University, Stanford, CA, 1972), pp 71-72

Different authors, same book
10Robert G. Fuller, in Point Defects in Solids, edited by James H.





Crawford, Jr., and Lawrence M. Slifkin (Plenum, New York, 1972), 





Vol. 1, Chap. 2, pp. 103-150; M. N. Kabler, ibid, Vol. 1, Chap 6, pp. 




327-380.

References to unpublished 
11J. Moskowitz, presented at the Midwest Conference on Theoretical

work



Physics, Indiana University, Bloomington, Ind., 1966 (unpublished).





12R. C. Mikkelson (private communication).





13R. T. Swan and C. M. Pitman, Saclay Report No. CEA-R 3147, 1957.





14James B. Danda, Ph.D. thesis, Harvard University, 1965.

Reference to patent

15W. J. Thompson and D. R. Albert, U.S. Patent No. 7 430 020 
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Appendices are commonly found in reports, but they should not be overdone.  That is, you should avoid the use of appendices unless you feel it is very necessary to present some additional material which does not fit into the main body of your report.

