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Outline (Lecture I)

e LEFT concepts

Intro to SCET Done on the Board
SCET degrees of freedom

e SCET1, momentum scales and regions

¢ Field power counting in SCET

e Wiilson lines, W, from oft shell propagators
® (Gauge Symmetry

¢ [Hard-Collinear Factorization

® cg. Deep Inelastic Scattering



Outline (Lecture 11)

e Review from Lecture I
Done on the Board

e SCET Lagrangian ( See the lecture notes below
plus the summary slide. )

e Hard Operator Examples

® Sudakov Resummation from RGE

o Soft-Collinear Factorization

e One-loop Matching Example

e e'"e  — dijets & Factorization












SCET] summary

usoft & collinear modes
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Symmetries: Gauge Invariance Vv

Reparameterization Invariance (RPI) n' < <> nt

7L, Tl Dbreak Lorentz invariance, restored within collinear cone
by RPI, three types
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Sudakov Logs & RGE (Renormalization Group Equations)

UV renormalization in SCET
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Solve This on
Homework #3
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Ultrasoft - Collinear Factorization
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Moves all usoft gluons to operators, simplifies cancellations



Field Theory gives the same results pre- and post- field
redefinition, but the organization is different

Ultrasoft - Collinear Factorization: also W, — Y, W,V
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usoft-collinear factorization is

simple in SCET
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One-Loop Matching Calculation IR: p* = p° # 0
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One-Loop Matching Calculation IR: p* = p* # 0
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One-Loop Matching Calculation
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One-Loop Matching Calculation
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Once we know how this works, there is a much easier way to get this answer.

Result for C is independent of our choice of IR regulator. Use dim.reg. for IR too.
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calculation with this regulator
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Non-perturbative Factorization:
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Perturbative Factorization:  for multi-scale problems

beam hard jet pert. soft QCD
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