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Creativity

“That’s probably the 
highest currency [in 
science]” 

Stephen Chu 



Creativity



“Writing is the art of 
applying the ass to the 
seat.” 

Dorothy Parker 
      1893-1967



Creativity



Divergent vs. Convergent Thinking
• Convergent Thinking - Putting 

multiple pieces together in 
order to obtain the correct 
solution. 

• Divergent Thinking - Finding 
multiple uses for the same 
object.

Joy Paul Guilford 
(1897-1987)
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Types of Creativity

Albert Rothenberg

What types of creativity 
produce results in Science?



Janussian Process



Homospatial Process
• The creativity associated with imagining two 

distinct physical entities occupying the same 
location in space.

Pierre-Gilles de Genens (Noble Prize 1991)



Sep-Con Articulation
• Short for Separation/Connection 

• Connecting Separate Ideas, while keeping the tension of 
what differentiates them clear. 

• By deviating from the customary approach - you 
produce a connection between two ideas, which 
simultaneously brings forth their differences.

Jennifer Doudna (Nobel Prize 2020)
CRISPR-CAS9



Comedians

Emo Philips



Unlocking Personal Creativity

• Creativity requires discomfort. 

• It is natural not to want to experience 
discomfort — to take the tried and truth 
path. 

• Being creative is an active choice.



Unlocking Personal Creativity

Tina Seelig
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Tina Seelig



Turn Off Self-Censorship



“Once you free your mind 
about a concept of 
Harmony and of music 
being correct, you can do 
whatever you want.” 

Giorgio Morder



Create Distance









Motivation and Drive
• Creativity comes from a combination of 

focused attention and unfocused 
attention.  

• Perseverance in science requires working 
hard on ideas when you don’t know 
whether they will work out.





Motivation and Drive
Thankfully I’ve never gotten writer’s block. 
The way I think of it is that my father worked 
at a sweater knitting factory for 35 years 
and he never got “factory block”. Sometimes 
the words and ideas don’t come as easily as 
you’d like, but you do what you can.

Joe Posnanski
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How do we develop productive creativity?



Adding an Element of Divergence



Adding an Element of Divergence



Pulsar Wind Nebulae
1.) A Spinning Pulsar Accelerates e+e- in its magnetosphere, with an efficiency of around 10%. 

2.) These electrons are accelerated to TeV or PeV energies in the termination shock of the pulsar 
wind. 

3.) The wind continues to push back the interstellar medium (advection), leading to a pulsar wind 
nebula that has a scale that corresponds to the size of the pulsar. 

4.) As the pulsar loses power, this wind is less able to push the ISM back, and the pulsar wind nebula 
shrinks and disappears. 

5.) The remaining electrons will efficiently diffuse out of the pulsar, but will be too dim to observe. 

6.) The timeframe for this is around 100 kyr, so we should only see very small very dim things around 
old pulsars.
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TeV halos
1.) A Spinning Pulsar Accelerates e+e- in its magnetosphere, with an efficiency of around 10%. 
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Slow Diffusion!



1.) Write down a physical model — with multiple steps, that you 
don’t think is quite right. 

2.) Circle all of the areas where you can break the model - add in a 
“divergence” 

3.) Do these work?

Practice



Importance of Environment

Tina Seelig



Importance of Environment

• Organizations are built 
to mitigate risk. 

• Hierarchical structures 
that punish mistakes 
will punish creativity.



Importance of Environment



Tactics vs. Strategy

1.) Tactics - What to do when 
there is something to do. 

2.) Strategy - What to do when 
there is nothing to do.
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Importance of Environment
1.) If you are a group leader that mocks bad ideas - you are 
inhibiting science. 

2.) If you are a collaboration that mocks other results, you are 
preventing your group from being creative. 

3.) If you are a collaboration that aims to never publish an 
incorrect result - you are not doing good science.



Good science is correct. 

Good scientists are provocative.


