
  
    
    

    
  
  
    
    
  
    Browse Course Material
    
      [image: ]
    
  

  


  	
  
    
      
        
          Syllabus
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Calendar
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Readings
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Lecture Notes
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Assignments
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Projects
        
      
    
    
  

  
  

  
  









    
  
    
      [image: ]
    
  

    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructor
            

          
            




	
    Prof. Iain Stewart
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Physics
  




          

        

         
        
        
          
            As Taught In
          

          
            Spring
            
              2006
            
          

        


        
          
            Level
          

          
            
              
                Graduate

              
            
          

        

        
      


      
    

  




  






  
    Topics
  

  	









  
  
    
  
  
  
    Science



	
    
      
      
        
      
      
      
        
        Physics
    

    	
        
          
          Particle Physics
      
	
        
          
          Quantum Mechanics
      
	
        
          
          Theoretical Physics
      


    
  









  




  
    Learning Resource Types
  

  
    
      
        
          


  
    notes
    Lecture Notes
  




        

      
        
          


  
    assignment
    Problem Sets
  




        

      
    

  





  


  
    Download Course

  





    






  
    
      menu
    
    
      
        [image: MIT OpenCourseWare]
      
    

    
      	
  
  
    
      search
    
  

	
          Give Now
        
	
          About OCW
        
	
          Help & Faqs
        
	
          Contact Us
        


    

  





  
    
      
        
          [image: MIT OpenCourseWare]
        
      

    

    
      
  
  
    
      search
    
  

      
        GIVE NOW
        [image: ]
      
      about ocw
      help & faqs
      contact us
    

  




    
    
    


  
    
    8.851 | Spring 2006 | Graduate
    

    
      Strong Interactions: Effective Field Theories of QCD
    

  





    
      
        
          
            
              
                
  
    [image: ]
    Menu
  



              

              
                


  
    More Info
  


              

            

          

        

      

      
          
          
  
    


  	
  
    
      
        
          Syllabus
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Calendar
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Readings
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Lecture Notes
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Assignments
        
      
    
    
  

  
  

  
  


	
  
    
      
        
          Projects
        
      
    
    
  

  
  

  
  






  




        

        
          
            
              
                
                  
                    

  
  
    
      
      Lecture Notes

    

  



  
    The following lecture notes cover the lectures on Soft-Collinear Effective Theory. The lecture notes make reference to several papers, the citations for which appear below the table. For a single file containing all of the notes, download the Notes on Soft-Collinear Effective Theory. (PDF)

	

Lec #
	

SUBtopics
	

references





	

22
	

Introduction, Degrees of Freedom, Scales, Expansion of Spinors, Propogators, Power Counting (PDF)
	

[2], [3]





	

23
	

Construction of Currents, Lagrangian Multipole Expansion, Labels, Grid in Detail (not in notes) (PDF)
	

[2], [3], [10]





	

24
	

SCET_I Lagrangian, Gauge Symmetry, Reparameterization Invariance (RPI) (PDF)
	

[3], [1], [6]





	

25
	

More RPI, Ultrasoft-Collinear Factorization, Hard-Collinear Factorization, Infrared Divergences, Matching, Running (PDF)
	

[4], [1], [2], [3]





	

26
	

DIS, Soft-Collinear Interactions (PDF)
	

For DIS see [8]
For Soft-Collinear Interactions see [4]






	

27
	

SCET_II, Power Counting Formulae, Examples, Define a Jet (PDF)
	

Fro SCET_II see [4], [7], [10]
For Power Counting see [5]

For examples see [8], [9], [4]

For Jets see [4], [11], [12]






The links below are to abstracts of the corresponding scientific papers.
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[4] Bauer, Christian W., Dan Pirjol, and Iain W. Stewart. “Soft-Collinear Factorization in Effective Field Theory.” Physical Review D65 (2002): 054022.

[5] Bauer, Christian W., Dan Pirjol, and Iain W. Stewart. “Power Counting in the Soft-Collinear Effective Theory.” Physical Review D66 (2002): 054005.

[6] Manohar, Aneesh V., Thomas Mehen, Dan Pirjol, and Iain W. Stewart. “Reparameterization Invariance for Collinear Operators.” Physics Letters B539 (2002): 59.

[7] Bauer, Christian W., Dan Pirjol, and Iain W. Stewart. “On Power Suppressed Operators and Gauge Invariance in SCET.” Physical Review D68 (2003): 034021.

[8] Bauer, Christian W., Sean Fleming, Dan Pirjol, Ira Z. Rothstein, and Iain W. Stewart. “Hard Scattering Factorization from Effective Field Theory.” Physical Review D66 (2002): 014017.

[9] Bauer, Christian W., Dan Pirjol, and Iain W. Stewart. “A proof of factorization for B -> D pi.” Physical Review Letters 87 (2001): 201806.

[10] Manohar, Aneesh V., and Iain W. Stewart. “The Zero-Bin and Mode Factorization in Quantum Field Theory.” 2006.

[11] Bauer, Christian W., Aneesh V. Manohar, and Mark B. Wise. “Enhanced nonperturbative effects in jet distributions.” Physical Review Letters 91 (2003): 122001.
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Lee, Christopher, and George Sterman. “Universality of Nonperturbative Effects in Event Shapes.” 2006.


  




                  

                

                
                  
  [image: ]
  [image: ]



    


  
    
      Course Info
    

  

  
    
      
        
        
          
          
            Instructor
            

          
            




	
    Prof. Iain Stewart
  




          

        

         
        
          
          
            Departments
          

          
            




	
    Physics
  




          

        

         
        
        
          
            As Taught In
          

          
            Spring
            
              2006
            
          

        


        
          
            Level
          

          
            
              
                Graduate

              
            
          

        

        
      


      
    

  




  
    






  
    Topics
  

  	









  
  
    
  
  
  
    Science



	
    
      
      
        
      
      
      
        
        Physics
    

    	
        
          
          Particle Physics
      
	
        
          
          Quantum Mechanics
      
	
        
          
          Theoretical Physics
      


    
  









    




  
    Learning Resource Types
  

  
    
      
        
          


  
    notes
    Lecture Notes
  




        

      
        
          


  
    assignment
    Problem Sets
  




        

      
    

  





    


  
    Download Course

  


  




                
              

            

          

        

      

    


    

    
    	
        	
            	
					
						
							[image: MIT Open Learning]
						
						
							
								Over 2,500 courses & materials
							

							
								Freely sharing knowledge with learners and educators around the world. Learn more
							

						

					

            	

				
					
	
		
			[image: facebook]
		
	

	
		
			[image: instagram]
		
	

	
		
			[image: x (formerly twitter)]
		
	

	
		
			[image: youtube]
		
	

	
		
			[image: linkedin]
		
	




				

        	

    	

		
		
			
            	
					
						
							© 2001–2024 Massachusetts Institute of Technology
						

						
							Accessibility
						

						
							Creative Commons License
						

						
							Terms and Conditions
						

					

            	

				
					
						
						Proud member of: 
						
							[image: Open Education Global]
						
						

					

				

        	

		


		
			
	
		
			[image: facebook]
		
	

	
		
			[image: instagram]
		
	

	
		
			[image: x (formerly twitter)]
		
	

	
		
			[image: youtube]
		
	

	
		
			[image: linkedin]
		
	




		


		
			© 2001–2024 Massachusetts Institute of Technology
		

	




  

  

  


  
    
      
        
          [image: ]
          
            You are leaving MIT OpenCourseWare
          

        

        
          close
        
      

      
        Please be advised that external sites may have terms and conditions, 
        including license rights, that differ from ours. MIT OCW is not responsible 
        for any content on third party sites, nor does a link suggest an endorsement 
        of those sites and/or their content.
      

      
        
            Stay Here
        
        
          Continue
        
      

    

  




  

  



  



  


    
    
    

    
    
    





  


