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Outline 

• Preparation vs. presentation 
• A paper as a research outline 

• Parts of a paper 

• Reading improves writing – resources/quirks 

• Conclusion: Why do we write 
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Preparing vs. presenting 
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Your research Your paper 

Your explanation 



A paper as a research outline  
(Think before you jump) 

• Why is the general problem important 
– Advisor, Recent thesis, NAE /NAS Reports, Spectrum 

• What is the specific challenge and hypothesis 

• Plan your work systematically with narrow focus 
– This week (make a 5-year plan every day) 

• Collecting, analyzing, interpreting the results 
– Discuss, group meeting, BNC seminars, conferences 

• Google page, Mendeley, Evernote as notebooks 
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Biosensor Project 

(1) Reading the  
DNA book 

(2) Learning to detect disease  
at very early stage 

(3) Report 
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Alam’s Recent Blood Test 

• Sodium  135-145  mM/L 
• Potassium  3.5-5.5   mM/L 
• Chloride   100-108 mM/L 
• CO2  22-29  mM/L 
• Glucose  70-99  mg/dL  
   3.8-5.5    mM/L (180 g/M) 
• Creatinine  5-20  mg/dL (113 g/M) 
• pH   5-8   
• WBC  4.5-11.5 k/cumm 
• RBC  4-5  million/cumm 
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Most concentrations are in mM/L.   



Classical sensor 

Could detect disease much faster 

Strategies to Beat the Diffusion Limit 

A new Sensor 
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Biomimetics:  
Droplet on a leaf and coffee stain 
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Lotus effect Coffee ring 
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Supersensitive droplet sensor 
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Artificial lotus leaf 
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 Write the paper as a story 

• What is the general problem (why do we care?) 
– A sense of time and place (history/context) 

Shockley/Shannon/Einstein 
• Why is this particular problem important 

(intrigue) 
• Why has previous efforts failed (suspense) 
• What is the beautiful idea (answer) 
• How does idea solve the problem (exposition) 
• How to generalize the results (invite other to join) 
• What is the 1-line take home (conclusion) 
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Mechanics of Writing 

• Simple, Specific and purposeful writing 
– no sentence need be read twice: keep subject-verb-objects  

closeby, reduce adjectives and adverbs. Use active voice.  
• Rewrite  

– Cut down everything that does not contribute  
– Save successive edits from your advisor 

• Resources:  
– Strunk/White (The Elements of Style), Zinsser (On Writing well) 
– Classic papers in your field 
– Papers that your advisor is proud-of 
– New Yorker, NYTomes: After Deadline, Draft 
– Chekov, Jhumpa Lahiri (My Life’s sentences), D. Tammet 

(Thinking in numbers), Strogarz (Math), Olivia Judson (Biology)  
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Why we write and why we care 
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Message in a bottle Golden record (Voyager) 

Crossing the confines of time … 



Some general advice regarding research 

• Everything I needed to know, I learned in high school and 
college. 
 

• There is no rocket science even in ‘rocket science’.  Divide and 
conquer. 
 

• Research is not stamp collecting; taking many courses does not 
help.  Instead, important to learn by solving problems.  
 

• Nature’s playbook has only a few tricks (e.g., phenomena 
described by 2nd order equations) 
 

• Problem should be timely, but the solution timeless.  
 

• Elegance/quality matters – science is ultimately an Art project. 
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