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“CONVENTIONAL” TWO-BODY PROTON DECAY
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“UNCONVENTIONAL” PROTON DECAY
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TREE- AND LOOP-LEVEL TOPOLOGIES
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PROTON DECAY VIA TREE-LEVEL TOPOLOGY
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PROTON DECAY VIA LOOP-LEVEL TOPOLOGY
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WHICH ONE IS MORE RELEVANT?"
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SCALAR LEPTOQUARK PRIMER

LQ multiplets (A) g-¢-LQ interactions F=3B+ L
Ry = (3,2,7/6) |—(yg,)ijUriR2im2L; + (Y&, )ij QiR2er; 0
Ry = (3,2,1/6) —(y$,)ij driRoim2 L; 0
S1=(3,1,1/3) | (y§,)i; QFim2S1L; + (y&,)ij Uz, S1€R —2
S3 = (3,3,1/3) (y&,)i; QF ima(7 - S5)L; —2
S1=(3,1,4/3) (y5 )ij dziSier, —2
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TRIPLE-LEPTOQUARK INTERACTIONS
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TRIPLE-LEPTOQUARK INTERACTIONS
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TRIPLE-LEPTOQUARK INTERACTIONS

k-A-A-A" AMA-A-A"-H
\ / ~ ~ ~ 0
N\ \AQ AQ// / RQ_R2_ST ) Ro-Ro-Ro-H*
N\ / _ B . . ©
/{\ Y 4 RQ—RQ—S;; Sl‘Sl‘RQ‘H
e &
| Ro-Ry-S% S1-Ss-Ri-H
|
A9 Sy-Sy-Ri-H

~ &
o S1-81-Ry-H*
A S3)R27R2751751

~ &
e S5-S1-Ri-H*
AQ 5;4/3,5;1/3,53)_2/3,]%;5/3,R;2/3,R;2/3,R2_1/3, Sf'4/3, S;rl/:a

I ©
*S. Kovalenko and I. Schmidt, Phys. Lett. B 562, 104-108 (2003). 51-91-Ry-H*
“H.V. Klapdor-Kleingrothaus, Ernest Ma, Utpal Sarkar, Mod. Phys. Lett. A 17 (2002) 2221. - &
&A. Crivellin and L. Schnell, Comput. Phys. Commun. 271 (2022), 108188, S1-93-R5-H*
@T. Hambye and J. Heeck, Phys. Rev. Lett. 120, no.17, 171801 (2018).
©Jonathan M. Arnold, Bartosz Fornal, Mark B. Wise, Phys. Rev. D 87 (2013) 075004. Sg—Sg—R;—H* &



TRIPLE-LEPTOQUARK INTERACTIONS
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TRIPLE-LEPTOQUARK INTERACTIONS
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TRIPLE-LEPTOQUARK INTERACTIONS
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CASE STUDY
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CASE STUDY
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TREE-LEVEL TOPOLOGY
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LOOP-LEVEL TOPOLOGY
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CASE STUDY
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CASE STUDY
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CONCLUSIONS

The one-loop level topology that yields two-body
proton decays via triple-leptoquark interactions 1s
always more relevant than the tree-level topology 1f
and when these two coexist.

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