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G Motivation: SM Neutrino EFT (SMNEFT)

© Asymmetries in future lepton colliders
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Masses in the standard model (SM)

Gauge symmetry breaking
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@ But it needs to be extended to
include neutrino masses!
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Seesaw Mechanism (Type |)

@ Incorporate sterile N; g

L, = —Tyl,1e¢*Njg — 5(Ni,g)"CM;N; g + h.c.
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SMNEFT: our dim6 simplified benchmark scenario

e EFT with N and SM fields
L=Lom+Ly+L5+L0+.

@ Discard the mixing term in the renormalizable lagrangian:
L, D ngmed;*l\lj,,q -0~ Upn—0

@ Consider only one massive heavy N (N = Ng) with a Majorana
mass: it is a Majorana particle!

@ Only dim 5 interaction with ONE N is OF) = N s Nfq ¢7¢:
reabsorb contribution to My in N physical mass my and discard ANN term

@ Gain intuition!

o0
1 d
Lot = Loy + dz_:G <W ;QJOJ = h.C.)
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Effective operators with Majorana N

New interactions: dim = 6

Standard Bosons (SVB)
Owng = (¢'¢)(LiNG) ag) (Q(Li/{u-/) SCALAR
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Effective operators with one
Majorana N (dim=6)

o ) . Tree-level generated :
. @ Oy = (0T D) (N )
w W,

o OduNl (A" up) (Nl
P = y Ohag = (LiN)e(Qjd)
o T e Orwre O = (Quui)(NLy)
: ! e N Ogig = (QiN)e(L;d))
L/_\fouvu (LiN)e(L;h)

u,d d,i et v

@ 4 — f operators with Majorana fields need renormalizable completion to
be implemented in FeynRules model

[1] F. del Aguila PLB (2009) 0806.0876, Liao PRD(2017) 1612.04527, Bhattacharya PRD(2016) 1505.05264
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Bounds on the couplings af})
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Forward-backward asymmetry in B — uv~ (Belle Il) 12

3

Y oy R
0, *r
- ‘\—— -- %‘ 2+
d\l O‘S dT \\ E’l»sf
Ny
AL — N(cos §>0)—N(cos §<0) : 1
FB — N(cos 6>0)+N(cos 6<0)
' ' z my [SGEV] ¢ °
- B
@ ALY <0inSM G = 1 m,
FB < cos(0) = 5y \znE, —

o A’;geﬁ: (mN,aV,s,T):aT: W
L B B B

Cos(8)

1 12 14 1.6 18 2 22 24 26
E, [GeV]

[2] LD Eur.Phys.J.C 80 (2020) 2006.11216
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Forward-backward asymmetry in B — uv~ (Belle Il) 12
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[2] LD Eur.Phys.J.C 80 (2020) 2006.11216
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Asymmetries in future et e~ colliders: work in progress!

ete” = vujj ﬁ
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See also: S.Banerjee PRD(2015) ILC, Wei Liao and Xiao-Hong Wu PRD(2018) CEPC
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Asymmetries in future et e~ colliders: work in progress!
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Asymmetries in future et e~ colliders: work in progress!

e*e-upjj av,s7=0.2 no cut
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Asymmetries in future et e~ colliders: work in progress!

ete-upjj av,s7=0.3 no cut
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Asymmetries in future et e~ colliders: work in progress!
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Asymmetries in future et e~ colliders: work in progress!

What about leptons-only?
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Asymmetries in future e*

e colliders:

work in progress!
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Final thoughts

@ SMNEFT: model independent info on new physics
(beyond mixing!) contributions to N phenomenology

@ Forward-Backward asymmetries can help discover (or rule out)
effective interactions

@ They are complementary to displaced observables
@ Lots of parameter space to-be explored yet!

i Thanks for your attention!

L CLEELES
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SMNEFT: (Backup)

@ EFT with N and SM fields
L=Loy+L,+L0+L8+

@ Non-renormalizable operators (dim > 5) [1]:

o /- o 7
Of/sv) _ Z %Lu ¢* ¢! Ly + hc. (Opp)
17z

o
(5) Z( N¢)UN Nfg ¢'é+ h.c. (Onnw)

5) (anB)jj © .
Ong =, A Nig o Nfg B* + h.c. (Onng)
I#]
[1] See: Graesser PRD(2007) 0704.0438, Aparici (PRD 2009) 0904.3244 and Caputo (JHEP 2017) 1704.08721

Lucia Duarte (UdelaR - Uruguay) NuCo 2021 29/7/2021 17/18



Dim= 6 operators: (Backup)
renormalizable implementation

N
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_____ e O
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he.} ( Soalor- (y,f(o%w«r\

See also: G. Cottin 2105.13851 N ?3 d N '/g
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