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Lightest spin-1/2 baryons 
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Lightest spin-3/2 baryons 
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LHCb data 



J Tandean 18 Dec 2018 8 

S+
  pm+m 

- 

The decay amplitude consists of short-distance & long-distance parts. 

The SM short-distance contribution arises mainly from Z-penguin and box 
diagrams 

    

 

It's described by the effective Hamiltonian 

 

 

 

 

Buchalla et. al, 1996 
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It's described by the effective Hamiltonian 

 

 

 

Hadronic matrix elements 

 

 

The SM SD contribution alone yields a branching fraction of order 10‒12  

much smaller than the measured value, ~ 2 x 10‒8  He, JT, Valencia, 2005 

Buchalla et. al, 1996 
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S+
  pm+m 

- 

Lyagin & Ginzburg, 1962 
Bergstrom, Safadi, Singer, 1988 

He, JT, Valencia, 2005 

The LD contribution leads to significant uncertainties in the predicted rate. 
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Differential rate of  S+
  pm+m 

- in SM 

  DG'/dq2 

                  
white 
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Branching fraction of  S+
  pm+m 

- in SM 



J Tandean 18 Dec 2018 13 

S+
  pm+m 

- amplitude 

 

 

 

 

SM contributions 

 

 

 

 

 

 

Observables may be constructed which are sensitive to terms in the 
amplitude not dominated by LD contributions 

Such observables are then sensitive to SD effects beyond the SM. 
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Muon asymmetries in  S+
  pm+m 

- 
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Large muon polarization asymmetry in SM                     

LD contributions dominate P
T 
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Branching fraction & asymmetries of  S+
  pm+m 

- in SM 

examples   

 

 

 

 

  

 

 

 

 

 

The asymmetries expected to be tiny in the SM can serve as probes of NP effects 

These asymmetries are (approximate) null tests of the SM. 
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Enhanced asymmetries in of  S+
  pm+m 

- due to new physics 

B ~ B
SM 

B ~ B
SM 

B ~ 2B
SM 

B ~ 2B
SM 
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Other rare hyperon decays as NP probes 

Lepton-flavor-violating decays 

 S+  pe±m   

 W-  X-pe±m  

 . . . 

 

Decays with missing energy 

 S+  p c (c)  

 W-  X-
 c (c)  

 . . . 
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Conclusions 

Rare hyperon decays can serve as potentially sensitive probes of physics 
beyond the SM. 

These decays can offer useful information on new physics which is 
complementary to that from the kaon sector.  

For  S+
  pm+m 

-, although the observables in the SM involve significant 

uncertainties, some of the muon asymmetries are predicted to be tiny in 
the SM and therefore can be sensitive to BSM physics, which may be 
testable at LHCb. 


