
      Big Questions?
 

                S. James Gates, Jr.
                      07 March 2020
	















      

  Dreams Fulfilled
         











      
A Dream Machine: Atlas 
         



      
A Dream Machine: CMS 
         



      
A Dream Fulfilled: The Higgs 
         



      
   A Higgs Production & 
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 Dreams Unfulfilled
         











													
				

				
		

						
					



 
  



													
				

				
		

						
					

				
		

						
					

	With	the	dates	of	discovery	and	the	masses	of	the	neutron	and	W	
boson	as	benchmarks,	one	can	crudely	estimate	the	rate	at	which	
humanity	is	progressing	in	its	ability	to	detect	massive	particles…
about	1.5	GeV/c2	per	year.	
	
“Thus,	if	Nature	is	kind	enough	to	provide	light	superpartners,	one			
		might	still	expect	about	a	century	to	pass	before	a	superparticle	is		
		directly	observed.”		
	
“Much	more	likely,	evidence	for	supersymmetry	will	emerge	by		
		indirect	means.	Such	evidence	might	be	provided	by	precision		
		measurements	of	the	rates	of	change	of	coupling	constants,		
		anomalies	in	lifetimes	or	branching	ratios	in	decays	of	known		
		particles,	and	so	forth.	”	
	
			–  Physics	Today,	
							59N6	(2006)	54.																																																													
	
				



													
				

				
		

						
					

				
		

						
					

		
	
	
	
			“SUSY,	I	strongly	believe,	will	in	the	end	be	figuratively		
					like	Mark	Twain	who	is	often	misquoted	as	having		
					said,	"The	reports	of	my	death	have	been	greatly		
					exaggerated.”	
	
					–  SJG	2008	in	Waves	and	Packets:	
																https://multibriefs.com/briefs/nsbp/
extrapage.html	
	

What’s SUSY (if anything) Got To Do With It? 



 
  



 
  



 
  



 
  





 
  



What’s SST (if anything) Got To Do With It? 
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Spacetime	Currents	
	
Gauge	Group	currents	
	
	
	
	
	
Family	Currents	



      

  The Stern-Gerlach           
           Legacy
         



Degree	of	Freedom	=	2	
	



q 

                       

   Spin implies that electrons act like 
magnets that can only point at certain    
  angles relative to their direction  
                       of motion.  
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Spin implies that      = 3/2 particles have a “spin vector” that can  
         only point at certain (but more) angles relative to their  
                                    directional motion.  
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      Big Question:

What did the Stern-
Gelach experiment 
really tell us about our
Universe?

                              
	



      Big Question:

Are group-like 
structures beyond the
Lorentz Group and the
Compact Lie Groups
Relevant for the Laws
of our Universe?

                              
	



      Big Question:

What is the maximal
extent of Wigner’s 
observation about the 
relation of particles to 
representation theory in 
mathematics?

                              
	



    It is my belief that 
these are all the same,
if not closely related 
questions, and humanity 
must continue to query 
Nature for answers.

                              
	



On the observational side, 
the community will bring 
the energy frontier 
together with the precision 
frontier in unprecedented 
ways.
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A Comparison 







													
				

														
																

				

						
					



							

		
											
		
	



							

		
											
		
	



							

		
											
		
	





							



							





On the formal side, the tools will likely 
consists (over well-established ones):
(1.) algebraic topology,
(2.) graph theory,   
(3.) information theory, 
(4.) computer-aided-conceptualization, and
(5.) possibly evolutionary theory.
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        Corporations and countries are in a race to build       
             Quantum Computers based on electronic spin! 
 



“Learning	to	use	coding	is	
		like	putting	on	the	maths	
		version	of	the	Iron	Man	
		suit.”		
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2,147,483,648	Bosonic	&	2,147,483,648	Fermionic	Degrees	of	Freedom	




