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Why this setting

B in trilinear Higgs self coupling A3 one of the last things in the
SM, that is not measured (precisely) (Currently O(100%))
[ATLAS, 2024; CMS, 2019])

B using SMEFT the main change can be described by the
coefficient of Oy = (HHT)3
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Why this setting

looking at the process eTe™ — ZH this operator enters at
NLO [Dawson et al., 2025] — projected precision ~ O(20%)
ete™ — tt couplings not restricted very well by measurements
currently and are predicted by many BSM models, also enters
at NLO

Question: Would the presence of contributions to these
couplings spoil the measurement of the trilinear Higgs

coupling in lepton colliders?
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SMEFT - trilinear Higgs coupling

V(h) = m2h? + k3 ASMA3 + kg A3M A4 (1)
Triliniear Higgs coupling A3 in the following parametrised by

A3 2v4 3v?

=B - =z 2
0K3 e A2m%CH+ A2 <CHD CHD>, (2)
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SMEFT - trilinear Higgs coupling

2v4 3v? 1
SKk3 = CH+ —5 (CHD = 4CHD) ;

N2m? A
On = (H'H)*,
Ono = (HTH)O(H™H)
Owup = [H'D,H|?, (3)

with O = 9,0".
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SMEFT - trilinear Higgs coupling

Neglect Oy and Opp in the following (highly contrained by
electroweak precision observables):

2v4
Oky = — CH
N2m?
Op = (H'H)?
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SMEFT - ete™ — tt interactions

The SMEFT operators modifying eTe™ — tt interactions are:

[053)]1133 (617,01) (337" q3)

[(953)]1133 (v, 1) (G370 43)

[Ogel3s11 = (37" q3)(E1v.€1) (4)
[On1133 = (Laypula)(F37" u3)

[Oeul1133 = (E1vue1)(T37" u3)
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SMEFT setting

So in general restrict: 541 Coefficients

u [C,(ql)]1133, [C,(;)]1133. [Ciu]1133, [Cqel3311, [Ceu]1133
mCy
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SMEFT setting

So in general restrict: 541 Coefficients

u [C,(ql)]1133, [C,(;)]1133. [Ciu]1133, [Cqel3311, [Ceu]1133
mCy

= need more than ete™ — ZH to restrict this parameter space
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Observables at Tree Level

Tree level effects in:

B Ry R: (Ra = o(eTe” ~a3) )) [Greljo et al., 2024]

Zq:u,d,s,c,b a(e+e—~>a§)

B and Drell-Yan (pp — ete™) [Allwicher et al., 2023]
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Observables at 1-Loop

Operators entering at Loop level in

B ete” — ZH (main effect for eett-operators through
RG-effects) [de Blas et al., 2019; Celada et al., 2024]

B Electroweak Precision Observables (EWPOs eg. Z/W-pole
observables) [de Blas et al., 2019; Bernardi et al., 2022;
Blondel and Janot, 2021; LEP-Collaboration et al., 2004;
Maura et al., 2025a]
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Restricted Regions
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Restricted Regions
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Restricted Regions
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Restricted Regions
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Restricted Regions
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Fitting the coefficients to the data/data projections

= Current EWPOs
-+ Drell-Yan (HL-LHC)

sk 1 ® + Future EWPOs

®+ Ry, Ry, R, Ry and e*e™ — ZH (FCC-ce)
All above, but without e*e™ — ZH

10 B

% Marginalized over all other Coefficients
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Triliniear Higgs Coupling

B cett-coefficients restricted enough to get a good picture on
the trilinear higgs coupling?
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Triliniear Higgs Coupling

B cett-coefficients restricted enough to get a good picture on
the trilinear higgs coupling?

B yes!

o3P =0.169 — dry ot =0.172

Srye e Ra — 0,176
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UV Assumptions

B top- and electrophilic hypothesis to get the eett-interactions
(U(2) in quark sector with a third generation dominance and
U(1)e in the lepton sector)
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UV Assumptions

B top- and electrophilic hypothesis to get the eett-interactions
(U(2) in quark sector with a third generation dominance and
U(1)e in the lepton sector)

B opens up space for more operators:

e 2 scalar operators ([(’),(:3”]1133, [(95:(3“]1133)

o5 folur—quark og)erators ([(95,1,)]3333, [(95,?]3333, [O.u]3333,
(0% 3333, [O]3333)
e 3 four-lepton operators ([Ocel1111, [Ole]1111, [On]1111)

B do not contribute to ee~ — ZH observable (in me =0
limit), but in the other considered observables
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UV assumptions - dx3

ORFP =0.169 — oxgE AN UVoPs & 003

B comparable with 25 % with a U(2)° symmetry with a
dominance of the 3rd generation [Maura et al., 2025b]
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Conclusion

B No problem to measure BSM eett-interactions and the
trilinear Higgs self coupling at the same time in future
projections (FCC-ee)

B important observables: Rp,, EWPOs and ete™ — ZH

B see paper (in progress): specific UV examples, symmetry
assumptions and a more precise analysis of the parameter
space
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Backup: UV Example

—Ls, = (v&)ySiag jioaly j(v€");S]&6 jurj + h.c. (5)
—Lg, = (Y/QL;)UR;["@/_LT,/URWL(YEZ)URzTéR,iqL,jJr h.c. (6)
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Backup: UV Example

Ine (gl
1 (yé’l )31 (yé’l )31

[C,(ql)]1133 :ZM—; (7)
[Cl(q3)]1133 =— 1(y§f)i;(§ygll)31 (8)
1
(Colrin =5 28 ()

1
(Culs = - 3 RS (10
2
[Cgelzsir = — ;(YEZ)E,(%)/;Z)B’ (11)
2
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