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Double soft theorem

Geometric double soft theorem (two soft scalars)
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Geometric double soft theorem (two soft fermions)
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Simple replacement

Pa - (@1 — q2) = [q1]Palq2)
Derda, AH, Parra-Martinez ‘24 Chen et.al. ‘14
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Standard Model Effective Field Theory

Encode heavy new physics in effective operators
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Table 3: Bosonic even-parity dimension-six operators in the SMEFT. The first column is

the notation of Ref. [26], and the second column is the notation used in this paper.



Standard Model Effective Field Theory

Renormalization Group Equations

C
LsveEFT = LM + Z EOZ- + ...

1-loop UV divergence from boson loop
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Standard Model Effective Field Theory

Renormalization Group Equations

C
LsveEFT = LM + Z EOZ- + ...

1-loop UV divergence from boson loop
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Curvature shows up

Y = R (D,2)" (D, 2) + F.,V 5t
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Standard Model Effective Field Theory

Renormalization Group Equations

C
LsveEFT = LM + Z FOi + ...

1-loop UV divergence from boson loop
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Curvature shows up

Y = R (D.Z)"(D,2)" + F,V,t!
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SMEFT RGE to dimension 8
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Renormalization Group Equations

C
LsveEFT = LM + Z EOZ- + ...

1-loop UV divergence from fermion loop
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Renormalization Group Equations

C
LsveEFT = LM + Z EOZ- + ...

1-loop UV divergence from fermion loop
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Curvature shows up
Vo = B? (D) (Dy8)! + F2, (V. )P,
General covariant derivatives
DMy, = DMy, —T51(D,¢) Mz, — T3 1(Dyu¢p)” Mps
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Standard Model Effective Field Theory

Renormalization Group Equations

C
LsveEFT = LM + Z FOi + ...

1-loop UV divergence from fermion loop
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SMEFT RGE to dimension 8
Curvature shows up
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Geometry of field space

Surprising simplicity! Ay = Rigji534 + Rijri524

lim »An—l—l — van

. L
Universal relations! q—0

Hidden structure! Double copy: Galileon theory = (NLSM)"2

Practical calculations RGE for Standard Model Effective Field Theory






