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Introduction/Motivation

g9
Why ZH production? o, LN

® Third largest contribution to H production
cross section

® Study of H — bb

Why SMEFT?

® Can study anomalous Higgs-Fermion
interactions
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@ Can study anomalous Higgs-Gauge-Boson
interactions

Note that a SM Powheg code has recently been published Davies, Schénwald, Steinhauser,
Stremmer 26’
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SMEFT Operators

Om = H'H(Q_Htg) + h.c. Ot = Quo"” T3G,,, Hig + h.c.
O = H1HG &
O = (1H D H) " ).

OS()) - UHT(B#HX@L,YMQL) ’ OHu = (I'HTBNH)(DR’YMUR) 5

O} = (H'BLH)(Qur'y QL) Ong = (IH D , )G
(1) _ iyt _

Higgs Kinetic Terms Oy = (iH (BMH)(QL’YMC]L),
®) _ _

Onp = (HTDMH)*(HTD#H) Onn = (HTH)O(HH) Oy = (’HTB)LH)(CILT”WQL)
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Computation of Born
® Already have analytical SM Born

® SMEFT can introduce new Lorentz structures (in ggG°-vertices) and new vertices.

Cancellation of Triangles

Operators Oy, (’),(4122 and O,(f()? cancel in triangles (Rossia, Thomas, Vryonidou 23’):

H(k4)\ g(kz) H(ky) o(ka)

Q(kl)

® Thus no new diagrams or Lorentz structures need to be computed
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Computation of the Born Amplitude

Modification of Box Diagrams
) Modification of Triangle Diagrams
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Modifications Htt and Ztt, thus:
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Virtual Corrections and Real Radiation

Virtuals in the SM (Selection) Real Radiation

@ Bellafronte, Degrassi, Giardino, Grober, Vitti 22’: ® Use GoSam-3.0 Braun, Campillo,
via Padé[1,1] transverse momentum expansion and Heinrich, Hofer, Jones, Kerner,
Padé[6,6] high energy expansion Lang, Magerya 25’

® Chen, Heinrich, Jones, Kerner, Klappert, Schlenk 21°: ® Can do both: SM and SMEFT
Exact numerical results (PySecDec) for specific with truncation orders

phase-space points and m? = 23/12 m?,
® Davies, Grau, Schénwald, Steinhauser, Stremmer 25’:

Deep expansions in high-energy region and around
the forward limit

Will use Degrassi, Grober, Vitti, Zhao 22’, which is based on
Bellafronte et. al. after validating against numerical results.
Can also be used to study top-mass scheme
uncertainties.
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Comparison between Virtuals in the SM
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Plot taken from BC et. al. 25’
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Virtuals in SMEFT

® We have our analytical virtual. How to obtain SMEFT?
@ We only look at QCD corrections!
® No new insertion of our SMEFT operators possible!

Modification of Boxes

Get same modification as in Born diagrams:
2

Usmerr = Hsm (1 - [CHD = %CHD — CSC); + Cht + Cﬁg - Ctht‘:/g] #)

Modification of Triangles

Get same modification as in Born diagrams: Asyerr = Asm (1 + CHD/‘(—Z>
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Virtuals in SMEFT

Modification of Double-Triangles

® double-triangles with only top-loops:

V% \Y%
ASMEFT,t = ASM,t ( [CHD - ‘CHD - C((% + Cht + CI(LK% Cth f] Vz)
® double-triangles with a bottom-loop:

X = X _1 _ (1) (®)] v
smerT,b = Dsmp ( 1+ |CHo — 5CHD — fm CitH — Crb + Cug + Cig| 7
® double-triangles with one light-quark loop:

X _X (H—[—C — Gy — i — Gy = 2C +20(1)}v_2>
SMEFT,q SM,b Hu Hd He Hs Ha1 Hg2 | A2 ) -

Y%
Agpp = double-triangles with one top and one bottom loop

ASM,t = double-triangles with only top loops
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Virtuals in SMEFT: Loop Induced Operators

The operators are loop-induced in renormalisable weakly coupled UV theories, and thus these are
actually two-loop diagrams.

Higgs-gluon couplings Chromomagnetic Operators

@ "Integrate out" one triangle

& Will modify quark-gluon couplings in
Born-like diagrams

® |ntroduces new qqHg - vertices
g
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PRELIMINARY Results: Higgs Transverse Momentum
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® Bounds are taken from Hoeve, Mantani, Rojo,
Rossia, Vryonidou 25’

® High pr-tail very sensitive to SMEFT

@ K-factors vary a lot
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Linear truncation order (orange) can turn
negative!

@ SMEFT NLO can be mistaken for SM LO
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Conclusion

® |mplemented SMEFT dimension-6 operators combined with NLO QCD corrections to gg — ZH

@ Allows study of SMEFT operators at linear and quadratic truncation order

a K-factors in the presence of SMEFT operators can be smaller than in the SM in the high-pT
region

® SMEFT NLO distribution can be mistaken for LO SM

@ POWHEG-BOX code will be published in due time
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Varying the Box coefficient
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Other Wilson Coefficients
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