
 
 

Anthony Duncan 
	
  
	
  
	
  

Statement 
 

and 
 

Readings   



The Analyticity Principle in 20th Century Physics: From the Kramers Dispersion 
Formula to Dual Amplitudes and Strings 

 
 
 

Anthony Duncan 
Department of Physics and Astronomy, University of Pittsburgh 

Pittsburgh, PA, USA 
 
 
 

Abstract 
 
Two	
  formulas	
  of	
  great	
  historical	
  resonance	
  in	
  twentieth	
  century	
  theoretical	
  physics-­‐	
  the	
  
Kramers	
  dispersion	
  formula	
  of	
  1924,	
  the	
  immediate	
  precursor	
  of	
  Heisenberg's	
  matrix	
  
mechanics,	
  and	
  the	
  Veneziano	
  dual	
  amplitude	
  of	
  1968,	
  the	
  direct	
  ancestor	
  of	
  the	
  Nambu–
Goto–Nielsen	
  string-­‐	
  are	
  continuously	
  connected	
  by	
  a	
  conceptual	
  strand	
  of	
  enormous	
  
importance.	
  The	
  requirement	
  of	
  analyticity	
  of	
  quantum-­‐mechanical	
  amplitudes,	
  intimately	
  
related	
  to	
  the	
  demands	
  of	
  causality,	
  as	
  a	
  constraint	
  on	
  fundamental	
  physics,	
  is	
  perhaps	
  
second	
  only	
  to	
  the	
  emergence	
  of	
  the	
  local	
  gauge	
  symmetry	
  principle	
  in	
  guiding	
  the	
  
development	
  of	
  modern	
  microphysical	
  theories	
  from	
  relativistic	
  quantum	
  field	
  theories	
  to	
  
string	
  theory.	
  In	
  this	
  talk,	
  some	
  of	
  the	
  important	
  signposts	
  along	
  the	
  path	
  connecting	
  these	
  
two	
  seminal	
  formulas	
  will	
  be	
  discussed.	
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