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C. Degrande, H. Li [2303.10493]

Several operators generate 
maximal energy growth

, WH and ZH
T. Corbett, A. Martin [2306.00053]

Mild effect due to SM-suppressed 
interference

Dim-6

Dim-8

https://inspirehep.net/literature/2644215
https://inspirehep.net/literature/2664563
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R. Bellan, S. Bhattacharya, G. Boldrini, F. Cetorelli, P. Govoni [2303.18215]

Stay tuned, more to come!

https://inspirehep.net/literature/2647728


SMEFT in the mirror:
CP violation
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R. Barrué, P. Conde-Muíño, V. Dao, R. Santos [2308.02882]

F. Bishara, ANR, et al [2004.06122]

Not a surprise!

Other diboson channels are also great CPV probes
N. Clarke Hall, et al [2209.05143]

MadMiner

https://inspirehep.net/literature/2686037
https://inspirehep.net/literature/1791136
https://inspirehep.net/literature/2150461
https://github.com/madminer-tool/madminer


CPV in the top-Higgs interaction
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A. Bhardwaj, C. Englert, D. Gonçalves,  A. Navarro [2308.11722]

See also H. Bahl’s talk at LHC Higgs WG

https://inspirehep.net/literature/2690423
https://indico.cern.ch/event/1276727/contributions/5629090/
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EW (Yukawa) diagrams important contribution

Improvement with differential information

R. Aoude, H. El Faham, F. Maltoni, E. Vryonidou [2208.04962]

https://inspirehep.net/literature/2134281


Quantum Entanglement
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-069/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-069/


Top Entanglement in SMEFT at NLO
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C. Severi, E. Vryonidou [2210.09330]

Differential spin correlation measurements at Run 3
≈

All the current top data

https://inspirehep.net/literature/2166788


Entanglement for Diboson ( 𝑾+𝑾−,𝑾+𝒁, 𝒁𝒁 )
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R. Aoude, E. Madge, F. Maltoni, L. Mantani [2307.09675]

P : purity

https://inspirehep.net/literature/2678490


Towards better
(Machine Learned) 

observables
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R. Gómez Ambrosio, J. ter Hoeve, M. Madigan, J. Rojo, V. Sanz [2211.02058]

S. Chen, A. Glioti, G. Panico, A. Wulzer [2308.05704]

See M. Madigan’s talk this afternoon

https://inspirehep.net/literature/2176694
https://inspirehep.net/literature/2686868
https://indico.cern.ch/event/1296757/contributions/5657806/


Flavour on top
of the energies
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R. Aoude, F. Maltoni, O. Mattelaer, C. Severi, E. Vryonidou [2212.05067]

Toy fit of current top data

https://inspirehep.net/literature/2613286


Top operators bounded from low energies
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F. Garosi, D. Marzocca, A. Rodriguez-Sanchez, A. Stanzione [2310.00047]

See also A. Biekoetter’s talk at LHC Higgs WG

https://inspirehep.net/literature/2705185
https://indico.cern.ch/event/1276727/contributions/5644655/


FCC-ee will probe 3rd generation operators
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L. Allwicher, C. Cornella, G. Isidori, B. Stefanek [2311.00020]

https://inspirehep.net/literature/2716276


Theory constraints on fits
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See previous talks by A. Helset and S. Das Bakshi

https://indico.cern.ch/event/1296757/contributions/5656692/
https://indico.cern.ch/event/1296757/contributions/5656694/
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W. Altmannshofer, S. Gori, B. Lehmann, J. Zuo [2303.00781]

Dim.-6 Sum Rules help experimental bounds

G. Remmen, N. Rodd 
[2010.04723]

https://inspirehep.net/literature/2637931
https://inspirehep.net/literature/1822243


Theory constraints and higher orders
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Capped positivity and dim.-8 in VBS
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Q. Chen, K. Mimasu, T. Wu, G.-D. Zhan, S.-Y. Zhou [2309.15922]

See M. Riembau’s talk tomorrow

https://inspirehep.net/literature/2703888
https://indico.cern.ch/event/1296757/contributions/5660696/


Global fits
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The                     framework
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T. Giani, G. Magni, J. Rojo [2302.06660]

● Open-source and easy-to-use 
python package for EFT global fits

● Validated against ATLAS framework.

● Large LHC dataset, now includes 
exact EWPOs

● Support for HL-LHC and FCC-ee
projections is around the corner. SMEFiT Coll., ‘24

https://inspirehep.net/literature/2632000
https://lhcfitnikhef.github.io/smefit_release/


Automating the matching - global fits connection
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J. ter Hoeve, G. Magni, J. Rojo, ANR, E. Vryonidou [2309.04523]

Matchmakereft
[2112.10787] 

[2302.06660] 

match2fit

See S. Das Bakshi’s talk

[2309.04523]

https://inspirehep.net/literature/2696156
https://gitlab.com/m4103/matchmaker-eft
https://gitlab.com/m4103/matchmaker-eft
https://lhcfitnikhef.github.io/smefit_release/
https://inspirehep.net/literature/1994988
https://inspirehep.net/literature/2632000
https://indico.cern.ch/event/1296757/contributions/5656694/
https://github.com/arossia94/match2fit
https://inspirehep.net/literature/2696156
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J. ter Hoeve, G. Magni, J. Rojo, ANR, E. Vryonidou [2309.04523]

Matchmakereft
[2112.10787] 

[2302.06660] 

match2fit

See S. Das Bakshi’s talk

● Automated interface with 1-loop matching support.

● Open-source interface in the form of a Mathematica package.

[2309.04523]

https://inspirehep.net/literature/2696156
https://gitlab.com/m4103/matchmaker-eft
https://gitlab.com/m4103/matchmaker-eft
https://lhcfitnikhef.github.io/smefit_release/
https://inspirehep.net/literature/1994988
https://inspirehep.net/literature/2632000
https://indico.cern.ch/event/1296757/contributions/5656694/
https://github.com/arossia94/match2fit
https://inspirehep.net/literature/2696156


The paths ahead

● Ramp up the exploration of rare processes.

● Initial exploration of CPV effects, we need NLO corrections.

● Dim-8 should be incorporated in tools for systematic studies.

● Automated tools to incorporate theoretical constraints in pheno analysis.

● Systematic way to evaluate EFT validity (clipping method extension).

● Close to full understanding of 1-loop RGE effects. 2-loop RGE?

● More cooperation between theory groups and with experimentalists.
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A. Dedes, et al [2302.01353]See M. Ryczkowski’s talk tomorrow

https://inspirehep.net/literature/2629463
https://indico.cern.ch/event/1296757/contributions/5656448/


Thanks for your attention!
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Contact:

Alejo N. Rossia

HEP Theory Group – Dept. Of Physics and Astronomy

E-mail: alejo dot rossia at manchester dot ac dot uk

http://www.hep.man.ac.uk/

http://www.hep.man.ac.uk/


Appendix: Other interesting papers
● Hide and seek: how PDFs can conceal New Physics
● A global analysis of the SMEFT under the minimal MFV assumption
● Double insertions of SMEFT operators in gluon fusion Higgs boson production
● Exploring SMEFT Couplings Using the Forward-Backward Asymmetry in Neutral 

Current Drell-Yan Production at the LHC
● Electroweak input schemes and universal corrections in SMEFT
● The importance of flavor in SMEFT Electroweak Precision Fits
● Anomalies in global SMEFT analyses: a case study of first-row CKM unitarity
● Quantum fitting framework applied to effective field theories
● A global analysis of axion-like particle interactions using SMEFT fits
● Resolving the flavor structure in the MFV-SMEFT
● Impact of high invariant-mass Drell-Yan forward-backward asymmetry 

measurements on SMEFT fits
● Generic Tests of CP Violation in High pT Multilepton Signals at the LHC and Beyond
● SMEFT analysis with LHeC, FCC-eh, and EIC DIS pseudodata
● SMEFT probes in future precision DIS experiments
● To Profile or To Marginalize -- A SMEFT Case Study
● Classifying the CP properties of the ggH coupling in H+2j production
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https://inspirehep.net/literature/2678787
https://arxiv.org/abs/2311.04963
https://inspirehep.net/literature/2611522
https://inspirehep.net/literature/2715747
https://inspirehep.net/literature/2657687
https://inspirehep.net/literature/2648225
https://inspirehep.net/literature/2716244
https://inspirehep.net/literature/2120602
https://inspirehep.net/literature/2678780
https://inspirehep.net/literature/2611049
https://inspirehep.net/literature/2642426
https://inspirehep.net/literature/2616003
https://inspirehep.net/literature/2678210
https://inspirehep.net/literature/2667587
https://inspirehep.net/literature/2138880
https://inspirehep.net/literature/2693930


Appendix: Other interesting papers
● Returning CP-Observables to The Frames They Belong
● Effective Field Theory descriptions of Higgs boson pair production
● EFT, Decoupling, Higgs Mixing and All That Jazz
● Search for the anomalous ZZZ and ZZγ gauge couplings through the process e+e- > 

ZZ with unpolarized and polarized beams
● Study of HZZ anomalous couplings by angular differential cross sections
● Associated production of Higgs and single top at the LHC in presence of the SMEFT 

operators
● SMEFT at NNLO+PS: Vh production
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https://inspirehep.net/literature/2684203
https://inspirehep.net/literature/2648841
https://inspirehep.net/literature/2640028
https://inspirehep.net/literature/2633075
https://inspirehep.net/literature/2181837
https://inspirehep.net/literature/2180463
https://inspirehep.net/literature/2721101

