
Factorization
Davison E. Soper

University of Oregon

The University at Buffalo, November 2015



Factorization

2



3



4



5



6



The parton distribution 
functions
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How can factorization be 
right?
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This analysis is mostly from J. C. Collins, D. E. Soper and G. F. Sterman,
 “Soft Gluons and Factorization,” Nucl. Phys. B 308 (1988) 833.

See also J. C. Collins, D. E. Soper and G. F. Sterman,
“Factorization for Short Distance Hadron-Hadron Scattering,”
Nucl. Phys. B  261 (1985) 104.

See also G. T. Bodwin,
“Factorization of the Drell-Yan Cross-Section in Perturbation Theory,”
Phys. Rev. D 31 (1985) 2616.

An explicit calculation was presented in W. W. Lindsay, D. A. Ross and C. T. Sachrajda,
“On the Cancellation of Long Distance, Nonfactorizing Contributions 
to the Drell-Yan Cross-section,''
Nucl. Phys. B 214 (1983) 61.

A one loop argument was presented in J. C. Collins, D. E. Soper and G. F. Sterman,
“Factorization for One Loop Corrections in the Drell-Yan Process,”
Nucl. Phys. B 223 (1983) 381.



What happens to collinear 
gluons?
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Integration regions
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Decomposition into two 
parts
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An unintuitive claim
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Analysis of the A-jet
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Apply Grammer-Yennie 
approximation

37



38



39



Conclusion
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