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)ij ūR iR2i⌧2Lj + (yR
R2

)ij Q̄iR2eR j + h.c.

R̃2 = (3,2, 1/6) �(yL
R̃2

)ij d̄R iR̃2i⌧2Lj + h.c.

S1 = (3̄,1, 1/3) (yL
S1
)ij Q̄

C
i i⌧2S1Lj + (yR

S1
)ij ū
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)ij ūR iR2i⌧2Lj + (yR
R2

)ij Q̄iR2eR j 0

R̃2 = (3,2, 1/6) �(yL
R̃2

)ij d̄R iR̃2i⌧2Lj 0

S1 = (3̄,1, 1/3) (yL
S1
)ij Q̄

C
i i⌧2S1Lj + (yR

S1
)ij ū
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TRIPLE-LEPTOQUARK INTERACTIONS 1
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TABLE I: Scalar leptoquark multiplets and their interactions with the SM quark-lepton pairs.
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)ij ūR iR2i⌧2Lj + (yR
R2

)ij Q̄iR2eR j + h.c.

R̃2 = (3,2, 1/6) �(yL
R̃2

)ij d̄R iR̃2i⌧2Lj + h.c.

S1 = (3̄,1, 1/3) (yL
S1
)ij Q̄

C
i i⌧2S1Lj + (yR

S1
)ij ū
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FIG. 1: One-loop level diagrams contributing to p ! ⇡0e+ (left panel) and p ! ⇡+⌫̄ (right panel) in scenario (d) of Table ??.
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ddueē⌫ p ! ⇡+e+e�⌫̄ p ! ⇡+⌫̄

duue⌫⌫̄ p ! e+⌫⌫̄ p ! ⇡0e+

duueeē p ! e+e+e� p ! ⇡0e+

uuuee⌫̄ p ! ⇡�e+e+⌫ –

(d) S3-S3-R
⇤
2-H
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ddueē⌫ p ! ⇡+e+e�⌫̄ p ! ⇡+⌫̄

duue⌫⌫̄ p ! e+⌫⌫̄ p ! ⇡0e+
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duueeē p ! e+e+e� p ! ⇡0e+

(f) S3-S̃1-R
⇤
2-H

⇤
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)ij ūR iR2i⌧2Lj + (yR
R2

)ij Q̄iR2eR j + h.c.

R̃2 = (3,2, 1/6) �(yL
R̃2

)ij d̄R iR̃2i⌧2Lj + h.c.

S1 = (3̄,1, 1/3) (yL
S1
)ij Q̄

C
i i⌧2S1Lj + (yR

S1
)ij ū
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CONCLUSIONS 

The one-loop level topology that yields two-body 
proton decays via triple-leptoquark interactions is 
always more relevant than the tree-level topology if 
and when these two coexist.  

This study also provides complete classification of 
triple-leptoquark interactions.  
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