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Our phenomenological scenario



We propose a new vector mediator.

scattering

The sterile fermion is produced via up-
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Let us simplify the analysis with some assumptions

LY 2 Vi xr* (85, PL + 8xnPR) Ve + Vi O FY* (85, P + 85 Pr) f + Hec.
7
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Let us simplify the analysis with some assumptions

Lg/FQWl_y (gXLPL+g/(R R Vg + Z gfLPL+ngPR)f+HC
f

- Standard model neutrinos: g, = 0
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Let us simplify the analysis with some assumptions

’Cg/F =2 Wl_y (g)(LPL + gXRPR Vo + Z OfLPL + g.f'RPR)f +He.
f

- Standard model neutrinos: g,, =0

- Left-right fermion couplings equal: g¢, = g¢, = g
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Let us simplify the analysis with some assumptions

e 2 VX (8P + 8xPr) Ve + Vi 0, S7H (87, P+ 2, Pr) f + Hee.
7

- Standard model neutrinos: g,, =0
+ Left-right fermion couplings equal: g¢, = g, = &

- Universal couplingstou, dand e™: g, = g4 = .- = &
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Let us simplify the analysis with some assumptions

LY 2 Vi xr* (85, PL + 8xnPr) Ve + Vi O FV* (85, P + 87 Pr) f + L.
7

- Standard model neutrinos: g,, =0
+ Left-right fermion couplings equal: g¢, = g, = &
- Universal couplings to u, d and e™: g, = g4 = 8.~ = &

- Same with antiparticles
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Let us simplify the analysis with some assumptions

L3 2 Vi X1 (8, PL + e PR) Ve + Vi 2, F7* (87, PL+ 87 Pr) f + Hec.
f
- Standard model neutrinos: g,, =0
+ Left-right fermion couplings equal: g¢, = g, = &
- Universal couplings to u, d and e™: g, = g4 = 8.~ = &

- Same with antiparticles

8v =\ 8x.8f
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We also propose a new scalar mediator. The procedure is the same

\/ LEF 2 Sf(ngPL + ngPR)VOf

+S Z?(gfLPL +ngPR)f
f

+ H.c.

/\\ ReTereNCes
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- After simplifications:

8s =\ 8xL8f
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The COHERENT experiment (see Diana Parno’s talk)

LAr detector Csl detector
(COHERENT collaboration) (COHERENT collaboration)
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Results




Exclusion regions at 90% C.L. (in colour) change

masses (m,,)

with different sterile fermion
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The COHERENT experiment lowers existing bounds in the intermediate MeV

region
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The scalar electron scattering contribution is suppressed with respect to the vec-

tor one
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Let us expand the analysis




We add new effective interactions

£ 2 2L e (xTPv,) (fTuf) + He,,

T
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We add new effective interactions

£ 2 2L ed (x1Pv,) (fILf) + He,

7

={L iy>, y*, y*y°, 0"}
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We add new effective interactions

a

sQ—F
\/_

2 (xT°Pve) (fTuf) + He,

={L, iy>, y*, y*y°, 0"}

- Scalar (S)
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We add new effective interactions

a

sQ—F
\/_

= {I’ iys’ 7’“, y,uys’ UMV}

2 (xT°Pve) (fTuf) + He,

- Scalar (S)

- Pseudoscalar (P)
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We add new effective interactions

a

£ QTF 2 (xT°Pve) (fTuf) + He,
={L iy, 7%, v#y?, o}
- Scalar (S)

- Pseudoscalar (P)
- Vector (V)

— PABLO MURNOZ CANDELA, IFIC (CSIC-UV) — 8



We add new effective interactions

a

sQ—F
\/_

2 (xT°Pve) (fTuf) + He,
={L iy>, y*, y"y°, "}

- Scalar (S)

- Pseudoscalar (P)

- Vector (V)
- Axial (A)
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We add new effective interactions

a

sQ—F
\/_

¢ (xTePLv) (? Faf) + H.c.,

={L iy>, y*, y*y°, 0"}

- Scalar (S)

- Pseudoscalar (P)
- Vector (V)

- Axial (A)

- Tensor (T)
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We take the light mediator limit

£ 2 <L ef (¥T9Pv,) (FTuf) + Hae,

>Q

I ={IL iy°, v*, y*y°, o*”}
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We take the light mediator limit

£ 2 <L ef (¥T9Pv,) (FTuf) + Hae,

I ={IL iy°, v*, y*y°, o*”}

- Mediator mass comparable to momentum transfer
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We take the light mediator limit

£ 2 <L ef (¥T9Pv,) (FTuf) + Hae,
I ={IL iy°, v*, y*y°, o*”}
- Mediator mass comparable to momentum transfer

284

Gie§ — —24
(m2 + |q2)*
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We take the light mediator limit

£ 2 <L ef (¥T9Pv,) (FTuf) + Hae,

I ={IL iy°, v*, y*y°, o*”}
- Mediator mass comparable to momentum transfer

284

Gie§ — —24
(m2 + |q2)*

- Recover previous vector and scalar cross sections of Phys. Rev. D 108, 0550071
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We also analyze LZ, XENONNnT and DUNE-ND

el DUNE
(DUNE

collaboration)

LZ detector B
(LZ collaboration)

XENONNT detector
(XENON collaboration)
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Exclusion regions at 90% C.L. (in colour) change with different sterile fermion

masses (m,,)
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Exclusion regions at 90% C.L. (in colour) change with different sterile fermion

masses (m,,)
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Conclusions
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translation into more complete and specific models
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Conclusions

- The generality of the phenomenological scenario allows for an easy
translation into more complete and specific models

- We have analyzed existing data from LZ, XENONNT and COHERENT
experiments and computed DUNE-ND sensitivities

- CEvNS data from a stopped-pion source can provide competitive bounds on
this scenario, along with other searches, in the intermediate MeV region

- LZ and XENONNT dominate at low energies

- DUNE will be able to provide the strongest constraints in the intermediate
and high MeV region for most of the interactions
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Thank you!
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Csl statistical analysis
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- gp = 11% efficiency + flux

- oy = 25% BRN
- g, = 35% NIN
O3 = 2.1% SSB

- 04 = 5% nuclear radius

Ry =1.234Y3(1 + ay)

M 0'5 = 38% QF
- ag beam timing no prior

- a; CEVNS efficiency
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LAr statistical analysis

Normalization uncertainties:

- 0, = 13% CEVNS

+ 03 =0.79% SS

+ 04 = 32% prompt BRN

- 0g = 100% delayed BRN
Shape uncertainties:

- B, and 8, CEVNS

+ Bs, B and B, prompt BRN



Possible decay channels

Tree-level decays:
i m, > my,
thenm, — Vv,
cfm, <my, _
then m, — v, f f
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