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Spoilers
• Small set of operators in SMEFT describes the observables


• Correlations via one-loop RGE 


• Chirally enhanced matching conditions at one-loop


• Pheno analysis can give hints on model building


• Tree-level matching + running can capture the dominant effects of NP
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(New) full theory EFT
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W?

Bottom-up (model-independent) approach: build complete basis with 
light d.o.f. (?), fit all coefficients with experiments
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Top-down (model-dependent): define new theory, match with EFT, enjoy
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Operator mixing

Threshold matching
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Operator mixing

Threshold matching

Complete one-loop RGE in SMEFT
(Jenkins et al.: 1312.2014, 1310.4838, 1312.2014)

One-loop SMEFT matching into LEFT
(Dekens, Stoffer: 1908.05295)
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Pheno guidelines
LEFT SMEFT

3 - Match SMEFT with LEFT including one-loop 

2 - RGE running from heavy scale to weak scale

4 - Compute NP effects in observables as function of 
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Picture from Fodor’s talk

<latexit sha1_base64="mIPOV+lsOH9wiRPWc4D9c+IP5K8="></latexit>

�aµ = (113± 68)⇥ 10�11

<latexit sha1_base64="B7Z+BbfphqTZsurU8P3lOCCStcM="></latexit>

�aµ = (251± 59)⇥ 10�11

Theory Initiative

BMW lattice



12

���� ��� ��� ��� ���

���

�

�

�

Λ (���)

|δ
� μ
|×
��

-
�

(�-�)μ ��������

���� ��� ��� ��� ���
��-�

��-�

����

�

Λ (���)

|κ
μ�
-
�|

���

��-���

���

�1,μ(Λ)=1
�2,μ(Λ)=1
�3,μ(Λ)=1
�4,μ(Λ)=1
�5,μ(Λ)=1



13

Top-down approach


or


How effective is EFT?

1 - Two-Higgs Doublet Model 

2 - Scalar LeptoQuarks 
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Tree-level matching to SMEFT
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2HDM
(g-2) dominated by two-loop Barr-Zee diagrams (Ilisie: 1502.04199)
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Scalar LQ
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By Fierz transformation, will generate

Tree-level matching to SMEFT
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Summary
• Small set of operators in SMEFT describes the observables


• Correlations via one-loop RGE 


• Chirally enhanced matching conditions at one-loop


• Pheno analysis can give hints on model building


• Tree-level matching + running can capture the dominant effects of NP
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Backup
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Assume all fermions massless except the top —> need two more to form a closed set under RGE

2 - RGE mixing will generate both observables

1 - Four-fermion operators have chiral enhancement at one-loop
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No mixing at one loop with 
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