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1. Introduction guoyh@ihep

S i s B Proton Decay (PD) 1s an apparent prediction of Grand Unification

Top muon veto

i, \ =wkess Theories (GUTSs).

I T B So many predicted decay modes, among which p - vK™ has large
S0 AT TN branching ratio in Supersymmetric GUTs.

Steel support structure
optical separation
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R S Zigfgob;h””h; I /W_A 2 B The Jiangmen Underground Neutrino Observatory (JUNO) , which is a

d : — 3;'2215'-"‘3%".2,“;: :, : 1 lar.ge Liquid Scintillator (LS) detecto.r equipped with more than 43k PMTs.
. W ) - ) B With 20 kton exposure mass, JUNO 1s expected to be sensitive to

- ’ ) — }K+ 0l LAB ! searching forp » vK™ .

2. Simulation

B The dominant backgrounds are the Atmospheric neutrinos (AN) B A MC study has been done to analyze the JUNQO’s sensitivity to

and Cosmic Muons. p2vK, with the tool simulation software SNIPER, a Geant4 based
IMeV 10MeV 100Mey 1GeV MC software developed by JUNO collaboration.
- Proton Decay (PD)
Atmospheric neutrinos (AN) ~33k in 10 years. GENIE _> SNIPER _> MC truth
Cosmic Muon
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Production Production Scattering * Ferm1 Motion * 44 years AN CXposSurc o Energy
Neutral * NN correlation (160 k) -
0.30% 9.74% e 20.23% 30.27% : : : * Position
current * Final State Interaction ¢ 16 years cosmic muons . Time
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3. Analysis

M3 types of criteria proposed to find the rarely seen p2vK from the huge amount of BKG based on MC study.

AN and PD candidates Evis Distribution

1. Primary Selection 012 I = roeoomu 2. Delayed Signal Selection
Boce] Related criteria are set to tag a delayed signal:
* Visible Energy Cut latec .
sy s ; gorre:hatecq, éT MTag - a Michel electron
___ . Correlated E CT ¢ t
e Volume Cut 0oz R Hdep ag — aneutron capture
e o = 3. Correlated Position [ )
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3. Time Character Selection ™~ e center ‘e 7~

* Double pulse pile-up 1n Time spectrum 1s a feature of p2vK 1n LS.
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* Reconstruction of the both signals can also help to distinguish. k ® L - .J
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128: The candidates will be selected roughly with the reconstructed information
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* The hit time spectrum will be fitted with : 10“‘{%{ i Hﬁw MLl SRR R . |
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4. Conclusion

B JUNO 1s expected to reach p2vK sensitivity of 8.34 X 1033 years with 10 years exposure (90% C.L.) DOI: 10.1016/j.ppnp.2021.103927
B The studies on signal selection and background estimation 1n this poster could lead to a better sensitivity and the analysis 1s to be finalized.
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