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Physics Week 

• Busy and fun week
– 10 lectures
– 6 talks
– 7 posters
– 4 panel discussions (including theory)
– 1 tutorial
– (only experimental ones)

• These are very educational for both students and staffs, 
and hopefully also for theorists.

• Since there are so many important talks and the time is 
limited, sorry if I skip your favorite
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• Missing Energy Decays

• Tagging and Other Tools

• Missing Energy Decays at Other Experiments
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Missing Energy Decays

• Neutrinos (or dark matter) in the final states
– Taus can be a source of neutrinos
– Single neutrino → peak at 0 of missing mass squared
– Multiple neutrinos → no peak

• EWP (Gaetano and Elisa)
– b→s, b→s, b→sl
– B→ invisible (2 or 4 or DM)

• Non-EWP (Markus)
– b→cl, b→ul
– B→D(*), B→

– B→, B→

• Sensitive to new physics or CKM parameters
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Analysis Overview of Missing Energy 
EWP decays

• Analysis overview from alpha (tagging) to omega (systematics)
– Three tagging methods, reconstruction, RoE, background suppression, 

efficiency calibration, fit, systematics

– And future perspective

– One missing item is limit setting →Diego’s talk
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Summary of Missing Energy EWP Decays

• Summarize the on-going/published analyses

– B→K(*), B→Xs

– B→K(*), B→K(*)l

– B→K + invisible
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Lecture on Non-EWP Missing Decays

• Informative lecture on analysis overview of (semi)leptonic decays

• Showed current problems

– Lepton Flavor Universality Violation in B→D(*) 3.8 deviation from SM

– inclusive VS exclusive in b→cl and b→ul
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Tagging and Other Tools 

• Crucial for analyses on missing energy decays
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Improvement of MC Modeling and 
Hadronic FEI reconstruction

• 12 exclusive B→D n decays cover 90% of the hadronic FEI efficiency
– Tuning of the decay table improve the calibration factor from 0.82 to 1.06 

• Selection for slow 0 from D*0 too tight for tagging 
– The efficiency is improved by 30% with the same purity

– Avaialble for release-8
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Inclusive Tagging for B→K analysis

• New tagging technique developed for B→K analysis
– Everything optimized for signal 

– Better efficiency while low purity

– Careful checks and calibration are required 

• First evidence for B→K with combination of analysis with hadronic FEI
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Reinterpretation framework and 
application to B→K

• Reinterpretation framework developed

• Provided reinterpretable likelihood for B→K
– To be shown also on HEPdata
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Charm Tagging Tool

• Tagging using recoil mass against charm hadron + fragmentation particles

• Demonstrated at Belle with Ds→l, and D→invisible etc.

• ccFEI under development is 3.5 times better than the tool at Belle

• Very promising for missing energy charm decays!
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Tracking/Photons/Eextra/PID

• Full use of Belle II detector is one of the keys for missing 
energy decays.
– Lectures on Tracking/Photons/Eextra/PID
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Missing Energy Decays at Other Experiments

• Interplay and/or competition
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LHCb : Tough Competitor

• Many particles produced from fragmentation makes analysis harder but 
huge cross section of b quark and vertexing allows better results

– 10 times better limit on B→K*0 than Belle II 

• Run3 with higher lumi and better trigger
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BESIII

• So many results on missing energy decays

– Not only charm (golden D0
→0) but also dark sector

• Another 5+ years of operation should improve the limits

20250916 16

Dayong Wang



KOTO and NA62 : Interplay
• First observation of dineutrino meson decays K+

→+ at NA62
– 3 times larger data expected by 2026

• KOTO will reach to Grossman-Nir bound with 2024-25 data

– Observation of KL → + at KOTO II in 2030’s
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FCC-ee or CEPC

• In 2040’s, new collider should be in operation. 
– Electron-positron Higgs factory is the one of the promising future colliders in terms of 

physics

– operation at Z-pole with high luminosity, copious number of b hadrons are produced.

• Uncertainty of B(B→K) will be 0.5%.
– This is great, but to me,  far future.
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Personal View

• Speakers have demonstrated that 
Belle II has a good capability to 
measure/search for missing energy 
decay modes

– Evidence for B→K, B→

– Anomalies R(D*) 3.8, B(B→K) 2.7

• To address the anomalies observed 
in the missing energy decays R(D*) 
and B(B→K), analysis techniques 
should be further improved.
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Personal View

• We can improve
– Tagging tool/Background suppression

• BDT based FEI → GraFEI→ TrasnFEI? → ????

– MC decay tables
• Background modes involving KS or protons, 

which act as proxies for KL or neutrons

• Measurement of b→c semileptonic gap 
modes

– KL veto
• No KL veto was used at Belle II

• Development on-going and calibration is
needed.

– Detectors
• Better tracking for slow pions

• Better PID
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No Summary for the Summary
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backup
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7 Posters
• B→K*, B→, and B→ K

• Inclusive c decays with FEI

• B→X(3872)K with FEI
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• Radiative return for muon g-2

• Bremsstrahlung Recovery tool 
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