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• Writing is/should be an integral part of 
research, not a separate activity

• It is efficient to focus research on getting 
the information needed for the paper, 
rather than on wandering randomly in 
intellectual phase space.

• Do NOT do the research, then write the 
paper! Use the writing to manage the 
research.



In science, one writes for many 
audiences

• Peers/editors, for peer-reviewed journals
– Different fields/people/journals are different

• General audiences, for whom TV is always an alternative
– Scientific American
– Popular writing
– Newspaper

• Faceless bureaucrats, for government reports (NRC, …)
• Hostile, skeptical, or indifferent referees, for proposals 

and reports
• ….and so on



Prose for a scientific paper
“We present a top-down technique that generates patterned 
arrays of gold nanowires of uniform, controllable length, width,
and height, and describe a systematic study of the dependence 
of the surface plasmon resonance on the geometry of these 
wires.  This fabrication technique combines photolithography, 
thin-film metal deposition, and thin-film sectioning.  The cross-
section of these nanowires is determined by the thickness of 
the deposited metal film, and by the thickness generated by 
sectioning, and can be as small as 10 nm × 30 nm.  The surface 
plasmon resonance of individual wires is determined by the 
geometry and size of their cross-sections.  The plasmon
resonance peak of a given nanowire shows a red shift with the 
increase of the aspect ratio of its cross-section, in agreement 
with simulations based on the Finite-Difference Time-Domain 
method.”

(Prepared for, and rejected by, Nature.)



Prose for a coffee-table book



“On the Surface of Things” Frankel and 
Whitesides



Prose for a government Report





Writing the paper should be an integral part of 
research, not a separate activity

• As soon as there is real result, make an 
outline

• Refine the outline drafts, and paper drafts, as 
research continues

• Tentative outline Outline Working paper 
Submitted manuscript is a continuous 

process.
• Focus the research on getting the 

information needed for the paper.
• Do NOT do the research, then write the 

paper!



Most experimental papers in 
science follow a template

• Title
• Authors
• (Abstract: for abstracting services)
• Introduction: Crucial in understanding “why?”
• (Experimental Design)
• Results and Discussion
• Conclusions
• Experimental Section
• (Acknowledgments)
• References
• Supplemental Material: More and more of the paper



• eTransport in Organic Materials
• Objective: New function
• Organic electronics: OLEDs, memory, microprocessors
• Molecular electronics: the hope for very small processing units
• (e.g., molecules), perhaps with new function (defined by IV response)
• Boundary conditions: ultimately should be something that one can use
• in devices (memory, microprocessors, displays, sensors, actuators)
• Current State
• No solid body of theory to use in building materials
• Interfaces; 1D vs 3D;
• Substantial uncertainty about reproducibility of many data in
• molecular electronics
• History
• Justification
• "end of Moore's Law"
• Low-cost electronics
• Fundamental: physics of eT
• Organics offer the potential of much more detailed engineering
• of electronic structure than semiconductors
• Two different threads
• OLEDs: major progress
• Electronics:  Initial excitement, but very little of the work
• has been reproduced, and much is believed to be irreproducible
• What is the problem?
• Conclusions to date:
• Tunneling
• Hole transport
• Open Questions
• Are there unusual/useful effects?
• What is the mechanism/s of eT?
• How to think about hole transport
• Can one design organic matter to give desired effects?
• New Tools
• Conventional
• STM, junctions fabricated by standard Si microfab technology
• New
• Our focus: Hg drop and SAMs
• Characteristics
• Plusses and minuses
• Others
• Hg drop in siloxanes on Si
• What else?
• Our Results
• Tunneling
• Role of Defects
• Influence of Structure: R2S vs RSH; Different metals--no unusual
• effects:  SAMs are a layer of "fat"
• Metrology: beta; J
• Your work on colloids?
• Effects reported in the literature
• Future
• SAMs are models; Colloids? Stable organometallics?
• Upper junction

Outlines: 

Just Scribble it down! 

First: ideas

Then: organization



Outlines
Title: ELECTRON TRANSPORT IN MONOLAYER FILMS OF ORGANIC 
MOLECULES

INTRODUCTION

Objective: New function
Organic electronics: OLEDs, memory, microprocessors
Molecular electronics: the hope for very small processing units

(e.g., molecules), perhaps with new function (defined by IV 
response)

Boundary conditions:
Ultimately should be something that one can use
in devices (memory, microprocessors, displays, sensors, actuators)

Current State of field
No solid body of theory to use in building materials
Interfaces; 1D vs 3D;
Substantial uncertainty about reproducibility of many data in 

molecular electronics



Early-Stage 
Outline: 

Objective: 
Agreeing on 

structure and 
content.



Middle-Stage 
Outline/paper

Objective: 
Getting the 

science right --
efficiently!



Late-Stage 
Paper

Objective: 
getting the 
prose and 

presentation of 
data right



Graphics!

• “A picture is worth a thousand words”
dramatically understates the opportunity.





The Second Task: Catching the 
Attention of a Potential Reader

• You have only the first two or three sentences to 
catch the attention of a reader. Don’t waste them 
on generalities and background.
– The title is crucial. (“How to make water run uphill”)
– The introductory paragraph is crucial
– Good pictures are crucial
– So, what about the rest of the paper?

• If you do the research, and write the paper, and 
no one reads it, why did you do it?



Introduction to The Introduction:
The Saalfeld Criterion

• Assume you have all the money you 
want, and more

• Assume your research goes better than 
you could have expected

• Who cares? 
– Don’t confuse “fundamental” and 

“useless”



The Introduction
• The first paragraph

1. What you did: principal result
2. Why you did it: motivation
3. Who cares?: importance

• Statement of the problem
• Background and prior work

– Be generous in acknowledging prior work. It’s the 
right/ethical thing to do. Also, it was done by your 
referees!

• Your approach
• The principal result(s): guide the reader—it can be 

dangerous when people think for themselves.
-----------
• Experimental Design (?)



Results and Discussion
• These are the scientific core, but they vary 

with the details of the research.
• “Short”, “non-redundant”, “grammatical”, 

“clear”, “explicit”, “informative”, are good 
adjectives.

• Put the most important results first.
• Leave out the history of your struggles.
• Shorter is always better. 
• Make it short. Take out words.
• Short, short, short.
• Short. Clear.



Conclusions
• The “conclusions” section is not an abstract. 

If you’ve said it once in the body of the 
paper, you don’t have to say it again.

• It should put the work in context, and look at 
it from 30,000 ft
– What? Why? Who cares? Why should they care?
– Plusses and Minuses
– Comparisons with other results/methods
– Significance
– Do you have a new perspective on the problem? 

(Use the active voice, and personal tone.  “We 
believe that…” is useful if used in moderation.



Grammar and Logic are 
Inseparable

Reference
• Active voice: “We analyzed…”, rather than “The data 

were analyzed…
• This (noun): “This demonstrated that….”
• Dependent clauses: “A and B and C and D, 

illustrating that ….”

If it is difficult to read, the reader stops reading.

It’s all in Strunk and White, “The Elements of Style”



The three (or four) stages of a 
project

1. (Identifying the problem)
2. Defining the scientific problem
3. Solving the problem 
4. Selling the solution

If no one reads it, why bother to 
do it?



Will it all be different in the future?

• The “Supplemental” in peer-reviewed 
journals

• Electronic publishing
• The tsunami of information
• Google vs “the Book”
• Definition of problem Research Quality 

control Dissemination/distribution 
(Discovery)/Use

• Group/Mission Research vs Single-
investigator/Peer Reviewed Research

• Blogging




