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Background ( Motivation )

・ NMSSM expects very light mass Higgs boson which 
might be less than twice the mass of the charmed quark.  

・ Depending on tan(b) and another mixing term cos(qA) 
(=between the newly added singlet & the rest)
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Minimal Super Symmetric Model (MSSM)
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Sometimes written as “” , 
and it is free parameter



Next-to-Minimal Super Symmetric Model 
(NMSSM)
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Data Set & Event Selection

Data :   225M J/y, collected in 2009 

Channel :  J/y -> gA0,   A0-> +- ( final state: 1 gamma+di-muon) 

Event Selection :

-- charged track ( |Vz| < 10.0 cm,  |Vxy| < 1.0 cm,  |cos(q)|<0.93 )

-- gamma candidate ( E > 25 MeV (barrel),  E > 50 MeV(endcap),  0<t<14 )

-- angle separation between tracks&gamma : 20 deg.

-- Muon identification 

E
cal/p < 0.9   , 0.1 < E

cal < 0.3

ΔtTOF (diff of TOF and expected time)< 0.26 ns

Require MUC depth:   (-40.0+70*p/(GeV/c)) cm for 0.5<p<1.1,   or 40.0 (p>1.1)

four-constraint (4C) kinematic fitting

|cos(q)hel
| < 0.92  ( angle between direction of muon & direction of J/y, in A0 rest frame ) 



“non-peaking background”

“peaking background”

“Reduced mass” distribution and 
background components

e e g    

“mred is equal to twice the muon momentum in the A0 rest frame and is easier to model 
near threshold than the dimuon invariant mass. “ (from the paper)
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PDF & Fitting 

Signal PDF :  sum of two Crystal Ball functions

Background PDF ( non-peaking ) : 
polynomial functions 

Background PDF ( peaking ) ρ : 
“Cruijff” function

Background PDF ( peaking ) 
f2(1270)/f0(1710) : 
sum of two Crystal Ball functions

Fig2. Plot of the fit to 
the mred distribution

### I(RK) am not familiar with those functions . . .  



Obtained Significance 

“ The distribution of S (significant) is expected to follow the 
normal distribution under the null hypothesis,  consistent with 
the distribution in Fig.4 “ (from the paper)



Upper Limit 



Summary 

・ Search was conducted for a light Higgs boson in the 
radiative decays of J/y , using large data sample taken in 2009.  

・No significant signal and set 90% C.L. upper limit on 
B(J/y->gA0)xB(A0->+-) for 0.212 < MA0 < 3.0 GeV/c2

・The combined limits on cos(qA)*sqrt(B(A0->+-) ) for 
BESIII & BABAR favor that the A0 is to be mostly singlet. 


