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Effects of RGEs in the SMEFT
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Effects of RGEs in the SMEFT
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SMEFT contribution to Higgs observables
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Mixing structure
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Impact of scale choice on distributions

SM and EFT cross-sections computed with MadGraph and SMEFT@NLO (u, =1TeV)
\
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Impact of scale choice on distributions

SM and EFT cross-sections computed with MadGraph and SMEFT@NLO (u, =1TeV)

/Scale choices A Ctg(Ho) =1
 Dynamical scale ( event-by-event variation ) 107 = N P TE RV
Fixedscale (ug - u) _ =My
S No running (pe=u=1TeV) y 2 1072 == — u=1TeV
O
S =
Variation (up to) 2 1077 m—
Ickl- p—
pp — 1 (1 -
I I —
S —
B cepug) =1 10% 20% S o —_
g Quadratic term -
B cpelug) =1 20% 35% L0
o o o ._80.8 _—_
SN ce(pg) =1 30% 50% 5 —
Variation consistent with the self-running of ° 200 4(;;)? [Ge\?(]jo 500 H000

the coefficients (same for tth)

Giuseppe Ventura )



Impact of scale choice on distributions

SM and EFT cross-sections computed with MadGraph and SMEFT@NLO (u, =1TeV)
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Mixing effects in loop-induced processes
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Mixing effects in loop-induced processes
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Impact of RGEs on bounds : current data

Toy fit of differential p¥ spectrum to inclusive data from ATLAS and CMS* (p¥ > 200 GeV)

[Constraints extracted at y, =1 TeV ]

Marg. | p dynamical pw= Mg p=1TeV
Cty [-21.00,50.15] | [-19.56,46.98] | [-21.17, 53.69)
Co | [-0.095,0.092] | [-0.085,0.081] | [-0.10, 0.095]
CiG -0.68, 0.69)] [-0.70, 0.65] | [-0.77, 0.49]

*[arXiv: 2006.13251, arXiv: 2111.08340]
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Enhanced constraints for c;, and ¢,

Different behaviour for c;., biggest
variation when running is activated




Impact of RGEs on bounds : current data
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Impact of RGEs on bounds : HL-LHC

Toy fit with projected uncertainties for inclusive p¥ spectrum, ¢ ¢ h differential cross-section and

HH cross-section [arxiv: 1902.00134]

HL'—LI*-I Proj.
Marginalised | g dynamical | u= Mg | p =1 TeV (no running)
Cty -2.02,2.24] | [-1.95, 2.18] -1.69, 1.59]
CoG -0.012, 0.012] | [-0.012, 0.012] -0.010, 0.0083)]
[ Ci 0.25, 0.21] | [-0.26, 0.22] -0.13, 0.11] ]
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Bound for ¢;; widened by a factor of 2

when running is activated




HH production and impact on Higgs self-interaction
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HH production and impact on Higgs self-interaction

3
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Conclusions

« We studied the effects of running and mixing of SMEFT operators
for single and double Higgs production

« The study revealed a major role of mixing in loop-induced
observables

* Toy fit showed an impact on correlations between Wilson
coefficients
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for single and double Higgs production
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coefficients
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Running of the couplings
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Differential distributions: Hj
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Differential distributions: tth
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doyn/dMuy [pb/GeV]

Differential distributions: hh
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Backup: more plots about mixing
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