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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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Top-down (model-dependent): define new theory, match with EFT, enjoy

Bottom-up (model-independent) approach: build complete basis with
light d.o.f. (?), fit all coefficients with experiments



'RG running

Only light fermions, gluons and
photons (1709.04486)

) v o
SMEFT (ZpO' er) SOB;JJ/ ! Operator mixing
(0 > > (05

LEFT (l_a/“/l) Flu Threshold matching
Y3 (N

1 (0D



'RG running

| S-flavor EFT

Top integrated out

Only light fermions, gluons and
photons (1709.04486)

SMEFT (ch“yerj Complete one-loop RGE in SMEFT Lo ator mixing
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Assume all fermions massless except the top —> need two more to form a closed set under RGE
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Pheno guidelines

LEF SMEFT
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1 - Assume initial condition for each A: C;(A) =1, Cj(A) =0

2 - RGE running from heavy scale to weak scale

3 - Match SMEFT with LEFT including one-loop

4 - Compute NP effects in observables as function of A
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Theory Initiative

da, = (251 £59) x 10~
BMW lattice
da, = (113 4+ 68) x 10~
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\ \\ (g—2), favoured

— C1,u(N)=1
— Co,u(N)=1
— C3,u(N)=1
— Csu(N)=1
Cs,u(/\)=1
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Top-down approach
or

How effective is EFT?

1 - Two-Higgs Doublet Model

2 - Scalar LeptoQuarks
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2HDM

Two scalar doublets with hypercharge +1
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Decoupling limit No mixing, only mass terms
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2HDM

Two scalar doublets with hypercharge +1
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Decoupling limit__ No mixing, only mass terms
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2HDM

(g-2) dominated by two-loop Barr-Zee diagrams (llisie: 1502.04199)

!O:{h,HO,"} Y

One-loop: chirally suppressed
Two-loop enhanced by heavy mass

Dominated by leading logs



2HDM

(g-2) dominated by two-loop Barr-Zee diagrams (llisie: 1502.04199)
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2HDM

Higgs decay at one-loop from neutral heavy scalar
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Scalar LQ A complete review: 1603.04993

S, =(8,1,1/3) R, =(3,2,7/6)

Ls, | iy @2 51200 4 yRR gl 1abg 4 ¢ Lr, 1"y @RYI™D + y50 @RS g +hoc.

By Fierz transformation, will generate
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Scalar LQ A complete review: 1603.04993

S, =(8,1,1/3) R, =(3,2,7/6)

Ls, ! yij @@ Sp1°00 + yRR g©' 5,12°d +h c. Lr, " Y55 @R3P + IR gRS "2 +h.c.
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By Fierz transformation, will generate
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Scalar LQ Calculated in: 2008.02643
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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

O4,prst — (Zgger) Cik (qut) OS,prst — (E%O-,UJ/GT‘) Cik (q—fguyut)

2 - RGE mixing will generate both observables

| | - G yic
/ _ Bs! G

_ | |

_ — -

No mixing at one loop with G
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