
Dear Editor,  
 
The LHC machine and experiments have performed tremendously well providing a wealth of information about 
the behavior and properties of elementary particles at the electroweak scale and beyond.  This has been an 
unprecedented success beyond all expectations including one of the most significant scientific results in history -
- the discovery of the Higgs boson.  However, the interpretation of data requires careful thought.   
 
Recently, the LHCb and CMS experiments announced the observation of the decay of Bs mesons into muon-
antimuon pairs.  If we naively take these measurements in combination these results in a decay rate which is 
compatible with the prediction of the Standard Model of particle physics.  This is a remarkable measurement 
since the probability of a Bs to decay into this pair of muons is a few parts in one billion.  Some physicists have 
argued that these results imply that the idea of supersymmetry - which is a broad framework for physics beyond 
the Standard Model and potentially solves the main problems of the Standard Model itself - is in trouble, see e.g.  
http://www.bbc.co.uk/news/science-environment-23431797.   
 
The basic idea behind this argument is the reason why these decays of Bs mesons are so rare: that they decay 
due to quantum processes which involve "loops of Standard Model particles".  Essentially, quantum mechanics 
predicts that the Bs meson can convert into another pair of Standard Model particles which then "annihilate" into 
the muon-antimuon pair.  Such processes are rare since they require this improbable chain of events to occur.  
So, in principle, if there are new particles beyond the Standard Model (such as in supersymmetry), the Bs meson 
could decay into muons via loops of these new particles.  Hence, the probability of such decays might be 
different if these new particles exist.  However, what these observations really imply for supersymmetry requires 
careful consideration.   
 
Generally, if the masses of the new particles are increased, the probability for the Bs meson to convert into them 
goes down rapidly due to the uncertainty principle.  Furthermore, one should (obviously) also take the rest of the 
LHC data into account.  In particular, the observed mass of the Higgs boson provides important clues in this 
regard.  If we interpret the observed Higgs boson within the framework of supersymmetry, its mass of 126 GeV 
(or about 134 proton masses) suggests a mass scale for the new particles predicted by supersymmetry.  This is 
because quantum effects, very similar to those responsible for the Bs decays to muons, involving loops of new 
particles have a strong impact on the mass of the Higgs boson.  If one calculates these carefully and compares 
them to the observed Higgs mass, they suggest that the masses of new supersymmetric particles is in the 
region of several to tens of TeV or about five to ten thousand proton masses.  With such high masses, the 
contribution of new particles to the Bs decays to muons is negligible compared with the Standard Model.  Hence, 
the existing Higgs boson and Bs data is not in conflict with supersymmetry.   
 
The mass scale of several to tens of thousands of proton masses has been considered by physicists from a 
variety of different points of view, see e.g.  http://arxiv.org/abs/hep-ph/0306127 and http://arxiv.org/abs/hep-
ph/0409232 and is actually suggested by string theory (see http://arxiv.org/abs/arXiv:0801.0478 and 
http://arxiv.org/abs/arXiv:1204.2795).  These theories are broadly still consistent with all LHC data as are many 
other models of new physics.   
 
In conclusion, the observation of such rare particle decays is a remarkable achievement but does not imply that 
supersymmetry is in trouble.  We may have to wait for the results of the next LHC run before drawing any strong 
conclusions about supersymmetry.   
 
Sincerely,  
 
Bobby Acharya  
Trieste, Italy 
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