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Today we are going to look at techniques to revise and polish technical manuscripts. 



Rewriting often takes more time than writing.  As you are planning your timeline for 
completing your paper, build in sufficient time for getting feedback from others and 
revising the manuscript.  

The probability that a first-draft paper, ripped off the printer 30 ns before the 
deadline, will be acceptable work asymptotically approaches 0. 
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Think of the process as zooming in on the manuscript.
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I have learned that you can talk and talk and talk to physicists, but if you really want to get 
their attention, show them an equation.  Hence the Elliott editing equations given above.

In Eq. 1, t is the time it actually takes to edit a manuscript, h is the number of hours you 
think any idiot should be able to do it in, and  is not necessarily trivial.

Equation 2 is the expression for the time it takes to edit a paper that has multiple 
authors, where t is the time it actually takes, h is the number of hours you think it should 
take, a is the number of authors, and , again, is not necessarily trivial.
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The first pass is from the macroscopic (section) level—look at the science.

• Are the main points clearly identifiable and given appropriate emphasis? 

• Do figures and tables support and enhance the main points? 

• Is the narrative coherent—is there a clearly defined progression from background to 
hypothesis to method to results to conclusions? 
TIP: Cut and paste the first sentence of each paragraph into a new document. Read it 
aloud. Does it adequately tell your story? Are there gaps or omissions?
See http://people.physics.illinois.edu/Celia/Lectures/Paragraphs.pdf for tips on how 
to build effective paragraphs to incorporate an organic, logical structure in your 
writing. 

• Have you supplied sufficient background so that the reader can understand the 
significance of your work? Have you provided appropriate context through adequate 
referencing of prior work?

• Have you made your case? Have you justified your assumptions, anticipated reader 
questions and objections, and supported your arguments?

• Is it clear what you have contributed? 
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Provide summary statements at the end of each major section of the paper.  

The old speaker’s rule is “Tell them what you’re going to tell them. Tell them. Tell 
them what you told them.” That advice is just as valid for paper and reports.  Take if 
from a mother—telling somebody something important three times is not overkill. 
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As defined by Ernest Gowers and quoted by Bryan Garner in Garner’s Modern 
American Usage, abstractitis is writing that is so abstruse that even the writer does 
not know what he or she is trying to say. 

While Gowers in this case was talking about the U.S. Internal Revenue Code, he 
could easily have been describing many physics papers.   

Gowers’ use of a 68-word sentence is a rant for another day. 
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Next, zoom in to the mesoscopic (intermediate) level—look at the words.

• Is the language clear and unambiguous?

• Have you defined all acronyms and technical jargon that may be unfamiliar to 
your audience?

• Have you used the simplest word to unambiguously convey your meaning?
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Semantics—the indirect relation between words and meaning; note that words 
have different connotations in different contexts; e.g., “displacement.”
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This section is not about those short, pithy, Anglo-Saxon words we say when we 
bump our heads or drop something on our feet.  It is about the short, pithy, Anglo-
Saxon words that cause ambiguity in scientific writing and send Ms. Particular into
low-earth orbit.
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Here’s another example:

“Single photons can represent quantum systems of d states (qudits) by occupying d
different modes [10–13]. The projection of two such photonic qudits of d>2 onto a 
maximally entangled state is impossible without the use of auxiliary photons. This is 
because only two particles are involved, while the Schmidt number of the projected 
state is larger than 2 [30].”

Presumably, this this means “everything I said in the previous two sentences.” 

Ms. Particular (with the approval of the author)* would revise thus:

“Single photons can represent quantum systems of d states (qudits) by occupying d
different modes [10–13]. The projection of two such photonic qudits of d>2 onto a 
maximally entangled state is impossible without the use of auxiliary photons. 
Because only two particles are involved, additional photons are required when the 
Schmidt number of the projected state is larger than 2 [30].”

*The author always trumps the editor. Sad but true.
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Scientists often use “with” as a sloppy substitute for the more precise “having” or 
“using.” 

Using an all-purpose “with” indiscriminately may lead to an ambiguous statement 
that is difficult for a reader to interpret correctly. 
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Unless you really mean “along with” or “simultaneously with” or “associated with,” 
don’t use with; use having or using.
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That is used to introduce restrictive clauses—subordinate clauses that are integral to 
understanding the meaning of a sentence.

Which is used to introduce nonrestrictive clauses—subordinate clauses that introduce 
additional, interesting, ancillary information that is not integral to the meaning.

Which clauses are always set off from the rest of the sentence using commas.  Think of the 
commas as handles; they allow you to lift the nonrestrictive clause out of the sentence 
without changing its meaning.

If you can remove the dependent clause and still have the remaining sentence make sense, 
the clause is nonrestrictive. Introduce it by which and set it off with comma-handles.

If the removal of the clause changes the meaning of the sentence or leaves it senseless, 
the clause is restrictive and should be introduced with that (no commas).

For a more comprehensive discussion of which and that (you know you want it), see 
http://people.physics.illinois.edu/Celia/MsP/WhichisThat.pdf.
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Assigning human traits or abilities to animals or inanimate objects is known as 
anthromorphism and is considered a flaw in scientific writing. 

Here is another example of anthromorphism:

“The substrate tells the YBCO how to align during growth.”

What’s going on here is really much more complicated than this simple sentence 
implies, and good scientific writing should communicate exactly what is happening, 
not some parable that substitutes for the facts.   

While such simplification might be acceptable when writing a popular article for a 
general audience, it has no place in most scientific writing. 
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Getting rid of the ones should make your writing more concise and direct—always a 
goal in good writing. 
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In the correction, note that the UV in the original is changed to uv (AIP Style 
Manual), and light is added to clarify .  If UV is actually an acronym for something 
besides ultraviolet, more readers than Ms. Particular may be confused. 

The verb tense was also changed in the edit so that both clauses were written in 
the past tense.  Toujours witless consistency! 

“In addition,…” is only marginally better than “Also,…” and will be dealt with 
accordingly.
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If you really mean “one data point,” say “one data point.”  But beware of basing 
much of an argument on it.
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What is very large to you may be only moderately large to one reader and 
enormous to somebody else.  Don’t expect a reader to divine what’s in your mind 
and assign the correct size to a qualitative description.

Take Mark Twain’s advice:

“Substitute "damn" every time you're inclined to write "very;" your editor will 
delete it and the writing will be just as it should be.”  
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This example has caused a good deal of angst to Ms. Particular, who could argue 
either way.  (Such contrariness comes as no real surprise to people who know 
Ms. Particular. )

On one hand, the photons were probably initially counted, which would give the 
nod to fewer than.  On the other hand, percentages are calculated, not counted, 
which would argue for less than.  

Ms. Particular has a preference for less than, because it sounds better. 
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The “Clue” example will be replaced with a proper physics one in the next edition. 
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Modifiers that emphasize or intensify the absolute (surely, absolutely, completely) 
are grammatically correct but should be used judiciously.

Modifiers that indicate less than the absolute (almost, nearly, perhaps, not entirely, 
in some respects, not quite) are correct but wimpy.
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And it’s ALWAYS “compared with” in science writing.
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Science writers should also beware of factual, as it has two meanings in English: 
(1) of or relating to facts, and (2) true. 

My analysis might be factual (i.e., an interpretation of facts) and completely 
erroneous (untrue). 
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In the immortal words of Master Yoda, “Do or do not. There is no try.”

And there is no hope in science.
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Editors have a deep and abiding aversion to due to. Scientists should too, because 
it’s sloppy. 
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Careless writers often use due to as a shorthand to compress complex causal 
relationships into one easy six-character phrase.  Avoid this temptation.  
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exceptions as rules. But adhering to these rules will go a long way toward your goal 
of clear, unambiguous communication. 
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One way to avoid sloppy syntax is to write shorter sentences and control your 
modifiers.  We’ll see how and why in a minute…
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Only is a limiter, and usually what is being limited is some condition, not the action
of the verb.
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We’ll look at how to apply each of these editing techniques next. 
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Write short sentences—fewer than 25 words.

Avoid long strings of nouns used as adjectives—“mean field anisotropic 
superconducting reverse bias toroid magnet” (or MASRBTM, to its fans)

Observe the “three-preposition” rule.* If you have a sentence that contains more 
than three prepositional phrases, rewrite it before it wanders off to die.

Writing shorter paragraphs will also help your reader follow the logic of your 
narrative.  For more information on how to write strong paragraphs, see

http://people.physics.illinois.edu/Celia/Lectures/Paragraphs.pdf.

*With thanks to Stephanie Teich-McGoldrick of Sandia National Laboratories, 
who first introduced me to the three-preposition rule.
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One of the pitfalls of using the passive voice is the tendency by amateurs to maroon 
the verb at the end of the sentence.  Avoid this practice. 
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Ideas expressed as positives are almost always easier to process and grasp quickly. 
Readers must undergo a second step of deciphering ideas presented as negatives; 
they have to backtrack to figure out what something is, if you tell them what it is 
not. Don’t make your readers work this hard. 
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Train yourself to spot “It is...” and “There are...” sentences and rewrite them in the 
passive voice, which puts the important point first in the sentence (“front loads”).  
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Ideally, a pronoun should refer to the noun immediately preceding it.  Don’t make 
the reader go back several sentences to determine what “it” you mean.  By the 
same token, you may not use a pronoun until you have first used the noun to which 
the pronoun refers. 
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The dial doesn’t care…
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Many English words derived from Latin change verbs into the nominative form by 
adding –tion, –ment, and –ance suffixes to the verbs.  Thus act (v.) becomes action
(n.), arrange (v.) becomes arrangement (n.), and perform (v.) becomes 
performance. 

An easy way to improve the conciseness and vigor of your writing is to be on the 
alert for these nouns and change them back into the verbs they came from. 
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If you talk for four pages about a “solar collector” and suddenly introduce a “solar 
absorber” on Page 5, a careful reader will wonder if something qualitatively 
different is being described.
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Notes:
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