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I. Theory progress

• Use Ks, interference, take ratio 
to K->πvv… [Avital Dery’s talk]  




• Need K->μ+μ- ,10^13 stat?


• Measure CKM w/o B-physics


• Trigger new exp activities
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Eliminating - related uncertainty|Vcb |

23

A. J. Buras and E. Venturini, 
[arXiv:2109.11032]

Use four basic CKM parameters:

Tension between inclusive and exclusive 
determinations of :|Vcb |

|Vcb |B→Xc
= (42.16 ± 0.50) ⋅ 10−3

|Vcb |B→D(*)ℓν = (39.36 ± 0.68) ⋅ 10−3

Independent of any SM parameters other than ,  .λ mt
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-  INTERFERENCEKS KL

Time dependent rate: AD, M. Ghosh, Y. Grossman, S. Schacht, 
JHEP 07 (2021) 103, [arXiv:2104.06427]
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II. New experimental ideas

• What’s more to be done for SM?


• connection with Lattice. • If happens, rough timeframe?

• Use NA62 setup w/o upstream part 
[Radoslav Marchevski’s talk]


• Large KL, KS, Λ 




• Simultanous KL&Ks beam inspired by 
NA31/48 
[Lau Gatignon’s talk]


• K0=0.25(K++3K-)  831.03.2022 Aiming for New Heights With Kaons

Signal yield for 1019 POT/year

Yield for interference events can`t reliably be computed yet
Depends heavily on the beam setup (incident angle + collimation) and the strong phase

Expected number of interference decays in 0 – 6@S ~ 500 – 2000 events/year (no selection)

Signal eAciency ~ 15% B 75 – 300 events/year (aCer full selection)

Optimization of the beam line essential to determine if the sensitivity is suAcient

The <ducial volume of the experiment is larger than the <rst 6FS (FV ~ 60m)

Large number of KS, KL and F decays in the 60m FV (setup from previous slide):
KL ~ 4x1013 decays/year

KS ~ 3x1013 decays/year

F ~ 1x1013 decays/year

O(1014) KS/KL decays can be collected over 5 years of data–taking
Opportunities to measure and search for very rare KL decays (KLB I0l+l-, KLBµe)

In summary, the KS and KL decays per ‘nominal year’ as a function of production angle could be:

Summary of rates

L.Gatignon
, 31-03-
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Prod. Angle (mrad) KS KL

0 7.0 1014 1.1 1014

2.4 5.1 1014 9.7 1013

12 1.5 1013 3.3 1013

Assuming BR (KL → µ+µ-) ~7 10-9 and BR(KS → µ+µ-) ~ 5.2 10-12, one expects at 12 mrad per year
some 80 KS → µ+µ- decays and 2 105 KL → µ+µ- decay for a beam length of 9 metres. 
Clearly shortening the KS beam as much as possible is important, as well as the optimisation of the 
beam, detector and analysis acceptance! 



III. Relevant New Physics

• Light NP (unique for Ks) 
Eg. light NP [Diego’s talk] 
K0-> X1 X2  violating GN bound.  
How about for Hyperon?


• Heavy NP [Joachim Brod’s talk]


• BSM unique for Hyperon? [Brod’s talk]  
Axial current? 
Dark baryon, asymmetric dark matter.


• Leptoquark? [Avital’s talk]


• Majorana neutrino mass  
[Andrzej Buras’s comment]


• more ideas? 

• …

IV. Exp challenges, more ideas&channels

• Synergy with HLLHC (high granularity)


• KS, hyperon at future LHCb?


• Other than K→μ+μ-?


• p pbar collision at rest for mixed Ks/KL 
[Augusto’s comme] 
 

Improve KL→π0l+l-
Measure KS→π0l+l-  precisely (1%? muon is better)

LHCb can contribute to KS


