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•  Comparison with J/ψ interesting 

Open charm  

•  Other theoretical drivers? 
–  Input welcome! 

•  Experimentally challenging 
–  Cross section few tens of nb 
–  Small branching ratios 
–  Identification of the exclusive channel 
–  Large backgrounds 
–  etc 

•  Often done by displaced vertices and good kaon identification  
–  Displaced vertices difficult in fixed target 
–  Charged kaon ID is limited in GlueX (TOF, in the future a very forward DIRC) 

•  Can we do something at GlueX now? 
–  In the future, can we also do nuclei? 



R. Schumacher, Open Charm Photoproduction at GlueX, March 2008 
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PNT: Cross section relatively large 
Branching ratios and backgrounds? 



R. Schumacher, Open Charm Photoproduction at GlueX, March 2008 



An idea: 

•  Look at γp -> D0 Λc
+ -> (Ks

0 + X)inclusive (Λ + pions)exclusive 

•  Ks
0 and Λ identified from invariant mass in their decays to 2π and pπ, 

respectively (both charged and neutral branched can be detected) 

•  Inclusive tagging of a Ks
0 from the D0 reduces background but retains 

good branching ratio (BR) 

•  Both Ks
0 and Λ are very narrow (perhaps a few MeV in the detector), 

greatly reducing random background 

•  Additional cuts on the Λc invariant mass and missing mass, which whould 
be selected around the D0 mass (Eγ obtained from taggeer) 

•  Lots of particles, but GlueX has very good acceptance and kinematic fitting! 

•  Can it work? Maybe!? 



Branching ratios for D0 going K0 + X 

•  Large BR for tagging a D0 with a K0 (and in particular, Ks
0 decaying 

into two pions)  



Branching ratios for D0 to specific Ks
0 channels small 



Branching ratios for Λc
+ going to Λ and pions 

•  About 9% total BR for Λ + 1-4 pions 



Branching ratio for Λc
+ going to K0 (and pions) 

•  The p+Ks
0 could also be an alternative to Λ+pions 



K. Abe et al, PRD 32 (1985)  

Background 

•  With cuts on the narrow invariant masses of Ks and Λ, the main background 
comes from the inclusive channel (cross section 1 µb at 20 GeV) 

•  This is compared with ~10 nb for D0 Λc
+, or about a factor of 100 

•  With another factor of 50 from BR, this gives a factor 5000 integrated over 
all Λc

+ invariant masses and missing (D0) masses – a wide 2D phase space 

•  Would need a study with GlueX resolutions to see background under the peak! 



Open charm on nuclear targets? 

•  Without vertexing and kaon ID even the proton is tricky, but maybe 
some nuclear measurements of interest could be more inclusive? 

 
 
•   Theory input needed! 



Backup 


