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September 2019 CMS Preliminary

L T S R @ 7 TeV CMS measurement (L < 5.0 fb™

= S T T @ 8 TeV CMS measurement (L < 19.6 fb™)

: B o 13 TeV CMS measurement (L < 137 fb™)
S A - - Theory prediction

Z L Z CMS 95%CL limits at 7, 8 and 13 TeV
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All results at: http://cern.ch/go/pNj7
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B. Grzadkowski et al, JHEP 1010 (2010) 085
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.\‘ E ". In the IOOPZ (
: same as SM S
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Additional gamma

g0 T4, ) p G},
and colour algebra (@ J2 G
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Evanescent operators: O = (ay"T*u) (t7,T*t)

pI q p3 pPI q p3
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YEyY 4P PR @ V7Y, Pr = E + (16 — 4ag)y" Pr ® 7, Pr
V" PR ® 111 Pr = —E + [4 — (12 — 4a)e]y" Pr @ 7, Pr

Extra R2 (gauge invariant)
Change the UV matching
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SM:
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SMEFT:
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+ modification of quarks-gluon vertex (chromo)
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NLO: @
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+ 4-tops to top pair prod.,...

- Fit & correlations
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R. Alonso, E. Jenkins, A. Manohar, M. Trott, JHEP 10 (2013)
087, JHEP 01 (2014) 035, JHEP 04 (2014) 159
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Status



- NLO for tree-level processes/LO for loop-induced

- dimension-4 BSM at first

- MadGraphd aMC@NLO: one-loop computation + PS

e Y > . () . )
. - o T > - _f_."‘
— - -~ M._

- FeynRules: Model tree-level vertices and UV/R2
counterterms

- UV+basis reduction, check R. Alonso, E. E. Jenkins,

A. V. Manohar, M. Trott, JHEP 1404 (2014) 159
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» SM counterterms for EW
- Anomalous gluon interaction:

- V. Hirschi, F. Maltoni, |. Tsinikos, E. Vryonidou,
JHEP 07 (2018) 093

» Higgs gluon interaction: like SM heavy top limit for
H prod but for HH (A. Buchalla et al, JHEP 09
(2018) 057), ...
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CD et al. (Phys.Rev.D 91 (2015) 034024) (FCNC)

 Non-trivial: Chromomagnetic
- 1//2q03 like SM
. w?@*D like SM but

-+ axial anomaly : gg > Z > tt, gg>gz,uu>gz,... few
fo/TeV4 but larger when not properly taken into
account
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Outlook



- LHC is entering the precision era

- EFT is multi-channel/observable (even more at one-
loop)

- Global fit with a large number of parameters/
multiple data

- Interplay between PDF and EFT

- Interplay between EFT and SM parameters
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