Data-Driven Modeling of the Cosmogenic
’Li Background in the JUNO Experiment

Tao Huang, Chengfeng Yang
Sun Yat-sen University (SYSU)
The 12" Annual Meeting of HEP Branch of CPS
17 July 2026 | Guangzhou, China

huangt229@mail2.sysu.edu.cn Tao Huang (Sun Yat-sen University)



Muon-induced °Li background in JUNO
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Challenges
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O Challenge

*» low S/B before veto leads to large statistical uncertainty

% Accurate prediction of the residual °Li after veto is challenging

s Aggressive muon vetoes reduce background at the cost of IBD
live time
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Solutions
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O Our Idea
1. Separate muon into 3 categories 2. Apply a 2D likelihood fitting

¢ Promote S/B and live days % Accurate estimation of Li’ rate

% Enable a data-driven veto strategy ~ *%* Provide a method to predict residual Li°

huangt229@mail2.sysu.edu.cn Tao Huang (Sun Yat-sen University)



JUNO Preliminary. July 2026 |

x hpte-stage fit: Li9/He8 + B12 + flat time, simultaneous POS/NEG POS - NEG Eomt. 1At] € [130,1305] ms
2 45 :_direct inputs: h2_absdt_dist_pos / h2_absdt_dist_neg POS data z F
£ | range: [0.130, 2.005] s, [0.000, 32.000] m 4 NEG data E 00 + POS - NEG = 6400  86.0
3 40[—N.,,=6504.2, Ng,,=0.0, B,,;=19076.0, B,,,=19076.0 .ooooee Li9+He8 term (POS) 5 E e Ihep Li9 shape scaled to 6400
o I £,=1.000 fixed, dev/ndf=1.064 e EK:}QT(POS; cos 5 20—
35[—Li9/HeB ExG floated here T Hatbacnoind Neo) S E .H
- Total (POS) 200— - .{1'}"}1% .{.
30— 1505 H ot '}:E.'}‘
25 - iy,
E 00— :
20 = &lf@'}' '}&%&@
15— B oa 'i'i'i&;i@
- E m
10 fpras®™s a0 saastete no onsr o 1) 0 ' ' : ' L
= 1
— m
= & ] Tw”'-:m;,.. g B e g st
= g L L S S o 8
M IR R PRI B DU TT R, S Lt DE 'f‘
-2 15 1 05 0 5 1 15 2 7 1 & ) 10 1
Signed time since muon, t (s) E prarmpr [MeV]
Near ExG: A=0.243, 0=0.103, x,=0.164 Prompt energy spectrum matches well with DYB
1S [~ bkg template = local NEG raw normalized, fixed for POS+NEG
E 14000 [~ B12 disabled in late stage —4— POS data
S I Li9/He8 ExG floated here —+— NEG data
8 LR L|9+HQ8 dist (POS)
12000(— L e Pos) Selection Criteria 9Li Rate Estimation (day-")
A ¥ | P P P Background (NEG)
10000 — Total (POS)
- Preliminary 54.4 + 0.8 (stat)
8000}|—
6000 — After SPN veto 4.0 = 0.3 (stat) = 0.2 (sys)
4000 —
20001 After SPN + Muon veto 1.7 £ 0.3 (stat) £ 0.2 (sys)
oL e retessmeseens, nena SN
-6 4 2

6
Signed d,;, (m)

¢ Finally, our method suppresses the °Li rate from ~ 54.0 cpd to 1.7 cpd,
while losing ~ 6% of IBD efficiency

¢ If you are interested in the fitting model, welcome to visit my poster
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