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High energy physics and hadron physics 
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§  We are looking into both the partonic dynamics at the short 
distance, as well as the nucleon structure at long distance 

QCD Factorization 



How many distributions are needed 

§  In order to fully characterize the proton structure, how many 
parton distribution functions are actually needed 
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Good textbooks 

§  Understand C, P, T discrete symmetry properties of  the 
correlation function 
§  Most textbooks on quantum field theory will give discussion (somewhat 

limited) on this topic, such as Peskin, Sterman 

§  If  you want extensive discussion, see this book 
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One example: Sivers function 

§  Sivers function: an asymmetric parton distribution in a 
transversely polarized nucleon (kt correlated with the spin of  the 
nucleon) 

§  Naïve time-reversal-odd, and its existence requires a phase 
(generate through interactions) 
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fq/h↑(x,k⊥, �S) ≡ fq/h(x, k⊥)−
1

M
f⊥q
1T (x, k⊥) �S · (p̂× k⊥)

Spin-independent Spin-dependent 

SIDIS = DY_

_= 

f⊥,DIS
1T (x, k⊥) = −f⊥,DY

1T (x, k⊥)



The history of  Sivers function 
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