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EPTOQUARKS
DATA




MAIN IDEA

CONSTRAIN LOW MASS SCALAR
LEPTOQUARKS ([10% — 10*] GEV)
USING COHERENT DATA!




—————————————————————————————————————————————————————————
PROTON DECAY

Leotoquark may cause the proton decay:.

— Usually, they have masses around the GUT scale to prevent it
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Leotoquark may cause the proton decay:.
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“diquarks” vertices are the problem!

Are there Leptoquarks that do not exhibit these vertices?




SEARCHING
FOR DIQUARK
VERTICES
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—————————————————————————————————————————————————————————
OUR CHOICE

We minimally extend the Lagrangian to include the relevant interactions
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—————————————————————————————————————————————————————————
OUR CHOICE

We minimally extend the Lagrangian to include the relevant interactions

CASE 1: R, CASE 2: R,

R . .
LD —g;idg RyL) + h.c = LD —g;jug RyL) + h.c =

—i . —1 . —I i 25/3 i iA2/3
= —y;; (leLefAi/ S_d pvingY 3) = —yij (u PN — U Py Ay )

Additionally, we assume A, , to couple only with the first generation of quarks to avoid the

constraints from Flavor Changing Neutral Currents



CEvVNS & LEPTOQUARKS

Through FIERZ
TRANSFORMATIONS we
obtain the following effective
Lagrangian

g2
L~ — m (l/)Ny“PRle)(VVuPLV)
[thasaV — A AXIAL
STRUCTURE!




CONSTRAINTS
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In this case, we assume A to
couple with v, and v, with the
same coupling.

Other scenarios were

considered!



CONCLUSIONS

Tk gou fo

We use Coherent Elastic Neutrino-Nucleus Scattering data to
constrain scalar Leptoquarks in wide mass range
We consider Scalar Leptoquarks that does not present
”diquarks” coupling

— they do not contribute to proton decay

Our constraints are competitive with the ones coming from

LHC, IceCube, LEP, and DIS.
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CONSTRAINTS SHAPE

CEvNS cross section is
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CEvVNS & LEPTOQUARKS

PRD 107 (2023) 5, 055039

Through FIERZ o Nesp. - Noak,
TRANSFORMATIONS we - === N
L ——— NAl -
obtain the following effective M | emmm—ml [T N
A, B
L i ~
agrangian *cé I i
D)
y? s
L~ — —Zm (l/}Ny#PRle)(VVuPLV) 1 T s 1
IthasaV — A AXIAL
STRUCTURE! Ot | | . . . i
10 15 20 25 30




