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CDF	MW	vs	mtop	

7 σ (sigma) difference from Standard Model theory 
(exceeds 5 sigma scientific threshold for discovery) 

Fig. 1 
from paper 
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Synopsis	

§  The	W	boson	mass	is	sensitive	to	new	laws	of	nature	through	
quantum	fluctuations	

§  New	measurement	is	twice	as	precise	as	previous	measurements	

§  MW	=	80433.5	±	9.4	MeV		

§  Significant	difference	from	Standard	Model	calculation	of 									 		
MW	=	80,357	±	6	MeV	

	
-  significance	of	7.0σ		(>5σ	is	considered	scientific	discovery)			
	
-  The	Higgs	boson	is	not	the	end	of	the	story	
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The	Higgs	is	Not	Enough		
Verdict	from	the	Heavyweight	W	boson	

Ashutosh	Kotwal	
Duke	University	



2022	Status	of		MW	vs	Mtop	

Standard Model 
Theory calculation  
after 2012 Higgs 
discovery 

Science	376,	170	(April	7,	2022);	DOI:	10.1126/science.abk1781		
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My	Next	Research	Project	
	
	

Detect	Dark	Matter	Production	at	Large	Hadron	Collider	(LHC)	
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Dark	Matter	Production	at	Large	Hadron	Collider	(LHC)	

Explains Dark Matter production by the Big Bang in the Universe 
 
I have designed a silicon chip that uses Artificial Intelligence to  
identify this process at the LHC   

 Published in Nature Scientific Reports 11, 18543 (2021)



Operates 100 times faster than latest computers
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https://physics.duke.edu/news/capturing-secrets-universe-silicon-chip 
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