
Life	before	QCD:	S	matrix	theory	

Postulates	concerning	S	matrix:	
•  Lorentz	invariance	
•  unitarity	
•  analyticity	
•  crossing	



Lorentz	invariance	



Unitarity:	optical	theorem	



Crossing	



Pomeranchuk	Theorem	
For	asymptotically	constant	cross-sections	(expected	in	the	60’s)	:	

one	can	prove	using	dispersion	
relation:	

For	cross-sections	
growing	with	energy	
one	prove	that:	



Froissart-Martin	Bound	

for	the	LHC	energies	~	4	barns	
while	exp.	~	120	mb	



Total	cross-section	
If	the	amplitude	is	predominantly	imaginary:	
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