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Outline 

• Discussion of the Golden modes   


• Role of LHCB: 
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Rare Kaon decay program at LHCB

Rare n Strange 2017: strange physics at LHCb
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PDG Prospects

KS ! µµ < 9⇥ 10�9 at 90% CL (LD)(5.0± 1.5) · 10�12 NP < 10�11

KS ! µµµµ � SM LD ⇠ 2⇥ 10�14

KS ! eeµµ � ⇠ 10�11

KS ! eeee � ⇠ 10�10

KS ! ⇡0µµ (2.9± 1.3) · 10�9 ⇠ 10�9

KS ! ⇡+⇡�e+e� (4.79± 0.15) · 10�5 SM LD ⇠ 10�5

KS ! ⇡+⇡�µ+µ� � SM LD ⇠ 10�14



KL,S ! µµ



Gaillard Lee

KL->µµ

B(KL ! µ+µ�)exp = (6.84± 0.11)⇥ 10�9

KL ! �� |exp known

Dispersive calculation: Re A, Im A



A(KL ! 2�?)O(p4) = A(KL ! ⇡0 ! 2�?) +A(KL ! ⌘8 ! 2�?)
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We do not know the sign of A(KL ! ��)

Kaon Decays in the Standard Model

Vincenzo Cirigliano (Los Alamos), Gerhard Ecker, Helmut Neufeld (Vienna U.), Antonio Pich, Jorge Portoles, refs therein




27.14

�(KL ! µµ)

�(KL ! ��)
⇠ |ReA|2 + |ImA|2

|�SM
short| = 1.96(1.11� 0.92⇢̄)

KL->µµ

Absorptive calculation

model independent

0.98± 0.55 = |ReA|2 = (���(M⇢) + �short � 5.12)2

Subtracting from expt. the Absorptive contribution


Isidori Unterdorfer 04


GD Espriu 86

GD Isidori Portoles





Magically comes LHCB 
measuring             <latexit sha1_base64="FdjtCBYZGvwyKB6pF0E3w/b6SvE=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCq5Ckta27ohvBTUX7gCaEyXTSDp08mJkINfRL3LhQxK2f4s6/cdJWUNEDFw7n3Mu99/gJo0Ka5odWWFldW98obpa2tnd2y/reflfEKcekg2MW876PBGE0Ih1JJSP9hBMU+oz0/MlF7vfuCBc0jm7lNCFuiEYRDShGUkmeXr7ybqAjY+iEaV6eXjGNs2bdPrWhaZhmw67Wc2I3anYVWkrJUQFLtD393RnGOA1JJDFDQgwsM5FuhrikmJFZyUkFSRCeoBEZKBqhkAg3mx8+g8dKGcIg5qoiCefq94kMhUJMQ191hkiOxW8vF//yBqkMmm5GoySVJMKLRUHKoHo0TwEOKSdYsqkiCHOqboV4jDjCUmVVUiF8fQr/J13bsOpG7bpWaZ0v4yiCQ3AEToAFGqAFLkEbdAAGKXgAT+BZu9cetRftddFa0JYzB+AHtLdP7eCSpg==</latexit>

KS ! µµ
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KLMostly    decays outside fiducial volume      



KS->µµ





Gaillard Lee



KS->µµ
Ecker Pich ‘90

Short Distance
10�5|=(V ⇤

tsVtd)|2 ⇠ 10�13SM

NP 10�11 allowed

No  CP conserving Short Distance due to Furry Theorem

Gaillard Lee

few

5⇥ 10�12LD 20% TH err
Dispersive treatment of KS → γγ and KS → γl+l− 

Gilberto Colangelo, Ramon Stucki, and Lewis C. Tunstall 

Summarizing

SD??
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CPLEAR Flavor tagging



}



Can we study K0(t)? 
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K0 �K
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pp ! K0K�X

pp ! K⇤+X ! K0⇡+X

GD , Kitahara

1707.06999 PRL
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KAONS: RICH POTENTIAL

HIKE





Conclusion

• LHCB has a chance to test short distance physics in a 


• Golden Channel complementing NA62 and KOTO



Prospects

• Global tests lepton flavour universality violation


• Scalar and tensor couplings 
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K+ ! ⇡+l+l�
<latexit sha1_base64="9vyeERXAVdfwdRibNKAQMFYQpak="></latexit>

LFUV test aµµ+ � aee+

GD Iyer Mahmoudi Neshatpour 2206.14748 

Crivellin, GD, Hoferichter, Tunstall ‘16 

GD Iyer Mahmoudi Neshatpour  



NA62 16-22 
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(13.0)+3.3
�3.0 ⇥ 10�11
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KL->µµ: our sign ignorance 

We  know the sign
We do not  know the sign

Isidori Unterdorfer
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