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There are even more!
FH, arXiv:2205:XXXX
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The angular spectrum

Strongest dependence on

Possibility to 
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more precisely?
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No measurement without cuts

Compare to Sherpa
FH, arXiv:2205:XXXX

● Remains polynomial
● Cut can be varied 

A cut of 3               realistic 
Phys.Rev.D 104 (2021) 11, 112011
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● We are interested in fully 
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● Experiment has to deal with 
final state radiation and 
additional cuts

R. van Tonder, PhD Thesis, 2021
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Finally: Some Radiation (FSR)

Check if simulations and 
corrections by experiments 
capture FSR correctly     ✅

● Simulation with PHOTOS
● Merging of electrons with 

hard-collinear photons

● Sizeable di erences
● FSR a ects spectrum 

asymmetrically

Cutting on
improves situation
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Lepton identification

● Leptons need to reach 
respective subsystems

● Transv. momentum of 
300 MeV and 500 MeV

Cut on

● Shifts           for electrons by 6%
● Shifts           for muons by 20%

         Unfolding the distribution?



Conclusions & Outlook

Conclusions:
● Belle II has the unique ability to study 

angular observables in inclusive decays

● Angular observables provide additional 
information on nonperturbative parameters

● A cut on the invariant mass of the 
lepton-neutrino system is advantageous

● Final state radiation is under control

● Experimental analyses need to carefully 
correct for lepton identification 
requirements

Outlook:
● Inclusive decays can cross-check tensions 

with the SM in exclusive decays

● Measurement of the forward-backward 
asymmetry could be done already

● Need higher order radiative corrections to 
take full advantage of a measurement

● Can we do this for the tau?
Need mass e ects in the calculation

● Are there additional observables that could 
benefit CKM element determinations?

Paper out later today!


