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1. Status of Z-states,

2. Zc-coupling with nucleon-antinucleon channel,

3. Zc-production in pp -d collisions,
 

4. Reconstruction of Zc(3900)→π- J/ψ→l+l-,
 
5. Conclusions.











Couplings with nucleon-antinucleon channel: CCC v.s. Zc

q            qp  q           qp  q         qp

g g g

ccc
q qpcc c

CCC-quarkonium Zc

g g

 q   qp             q qp            q       qp



 pp   8 GeV/c Zc  8 GeV/c 

n  70 MeV/c 

p  70 MeV/c  -



Cumulative probability distribution of PN in deuteron



W distribution of p-n collisions
_
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 Simulation of p-d collisions in PANDAroot (A.Gillitzer)
_

Decay pbardSystem
  1.0   p+  pbarnSystem         DeuteronSpectator 1.0  3.25;
Enddecay
#
Decay pbarnSystem
  1.0   pi+ pi- pi-     PHSP;
Enddecay
#
End

Decay pbardSystem
  1.0   p+  pbarnSystem         DeuteronSpectator 1.0  3.25;
Enddecay
#
Decay pbarnSystem
  1.0   J/psi pi-       PHSP;
Enddecay
#
Decay J/psi
  1.0   mu+ mu-         VLL;
Enddecay
#
End



Simulation of non-resonant  p d→π- J/ψ→μ+μ-

J/ψ with 
track 

splitting

π J/ψ

                                                             Ppbar = 7.05 GeV/c,    1000 events
 
Mass distributions of track pairs            and            track + J/ψ candidates



Simulation of p d→Zc(3900)→π J/ψ→μ+μ-

Inputs & assumptions:

M(Zc) = 3890 MeV  (Ppbar= 7.05 GeV/c)
 

 Г(Zc) = 35 MeV

Br(Zc -> J/ψ+π) = 100%,   Br(J/ψ→μ+μ-) = 5.93%

Coupling (Zc -PbarN) =  Coupling (ψ(3770)-PbarP)         =>

σ(Pbar N→Zc) = σ(Pbar P→ψ(3770)) x Г(ψ(3770))/Г(Zc) = 7.5nb

<σ(Pbar N→Zc )> =  0.23 σpeak(Pbar N→Zc) = 1.7 nb

σ(Pbar N→Zc→π J/ψ→l+l-) = 0.44 <0.1> nb  => it takes 10 pb-1

(12 days of data taking) to get 1000 Zc→π J/ψ→μ+μ-  events



                                                           Ppbar = 7.05 GeV/c,   1000 events

Mass distributions of track pairs        and                track + J/ψ candidates

Simulation of p d→Zc(3900)→π- J/ψ→μ+μ-

Zc(3900)
J/ψ with 

track 
splitting



Non-resonant  v.s.  resonant  p d→π- J/ψ→μ+μ- 

Г(Zc) = 35 MeV Г(Zc) = 1 MeVNon-resonant



Simulation of Z-search with σbg /σz = 1 and 10

However, σ(Pbar N→Zc→π- J/ψ→l+l-) = 0.44 nb and

 σ(Pbar N→π-π+π-) = 20 000 nb (FTF model)



Pbar N→π- J/ψ→l+l-   v.s.   Pbar N→π-π+π- 



Pbar N→π- J/ψ→l+l-   v.s.   Pbar N→π-π+π-

μpid→

epid→

5000 π- J/ψ→π+π-



Conclusion

A search for p d→Zc(3900)→π- J/ψ→l+l- looks promising in μ+μ- 
and even more promising in e+e- mode.



Simulation of p d→Zc(3900)→π- J/ψ→e+e-

                                                                   Ppbar = 7.05 GeV/c,   1000 events

Mass distributions of all track pairs        and                           with e pid                



Forward RICH for PANDA
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Side view

Top view

Forward RICH
|θx| < 10°, |θy| <  5°
PID π/K for P>3 GeV/c

Old pictures dated 2005
just to represent position 
of FRICH



Observation of Zb(10610) and Zb(10650) by BELLE



Parameters of Zb(10610) and Zb(10650) states






	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24

