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The Zc(3900)- was observed in w-3/¢ nvariant mass
distribution in the s&udv of ete— - w+ra-3/Y ok BESIII
and Belle experimeirts [m. Ablim et al., C. 2. Yuan et al. ],




MC simulation: Deca Y Tree

exotic charmonium l«ybrid

spin-parity quantum numbers JI¢ =1

three inktermediate resonances { w(4260), Z.(3900)" and J/y),
four final state particles (W, u=, 7" and 77)
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Sinece Added/Moved XY/Z states, bj K.
Goelzen 02,04.2020 for PANDA, now we
can d@.ﬂfme %ke d@':: {ui@.

’sname i ss/GeV  width/Gev X Dn/GeV  3xcharge 2%
f psi4200) 99100443 1. 2300000600 5.5000000e-02 5.5000000e-01 2 2
2 (3900)+ 09010443 3.8872000e+00 2.8200000e-02 2.8200000¢-01 3 2

@V& F"‘ﬁ Decay pbarpSysteml
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decaj file speanfjnMQ the signal d@.&&j — |Decay Z_c(3900)+

channel 1.0 J/psi pi+ PHSP;
ﬁEnddecay
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- &ooK for signal
- 2.6%¥M for DPM events

- was used for all event
generations

- was turned off for simgtiai&v



Strateqy

Signal events was generated bj

~ -

- kub_sim.C :: full simulation of the events;

pbeam: 55454, 23, Etok:
TLorentzVector ini(o, o, pbeam, Etot); // for pbar = 4.230 GeV
- bub_anaC 1 analysis of full sim events;



Strateqy

- Get all final state particles (U™, u", 7" and 77)

- Select true particle id

- Combine all y candidates and assign the type id for Ipsi then

- accept them as /Y if they pass truth match algorithm

- apply a vertex Lk and accept only those ones which a erobo\bit&j > 001
- Select I/y if their mass is within nominal range (rough mass select)

- Cowbine bhese with a 77 and a&t&y% Fhemt as a candidake charmonium and sek iks %vp@.

id and apply true particle id selection algorithm



Strateqy

- then accept 2c(3900) if they pass truth wmatch algorithm

-apply a vertex fit and accept only those ones which a probability » 0.01

- Select Zc(3900) if their mass is within nominal range (rough mass select)
- Then reconskruct the initial FbarPSvs%le s:js%em and set &vfw_ id,

- then accept pbarpSysteml i they pass truth match algorithm

- apply a vertex £ik and accept only those ones which a probo\bdi‘,&j > 0,01

- perform a 4-constraint it and accept only those ones which have a probability » o.01
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M&Lﬁ S ES :' kinematics
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AM&L? S E«S : kinemakics
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AM&L? S E«S : kinemakics

Z.(3900)" momentum (4cf)
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Amatjsps* ASS: LL
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Amatvsi;s: MASS:

1 (4260) mass (4C fit)
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Amatjsi;s: mass: Am(m
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Amatjsi;s: mass: A
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A M&LB S E«S : l m a s S : .

rel_bwX
. hZcPlusM_4cf
3 250000 Entries 108854
8 u Mean 3.883
= — Std Dev 0.04282
o | %/ ndf 2.521e+04 / 55
> 20000— | Prob 0
2 | const  4.181e+04 + 2.277e+02 \L
5 — fsigma  0.02045 = 0.00009 %
15000 — — ‘,,, + _,.O_, Eﬁ @ evt.pdl Git Config
— * Added/Moved XYZ states, by K. Goetzen 02.04.2020 for PANDA (PDG 2019)
— eﬂ * tried to follow PDG rules: 99ab044c: where b=0,1,2 -> (J-1,J,J+1), ¢ = 2J+1, 44=ccbar meson, a = sequential count when code identical
10000 — .
B J’ * [xyz cc-like] name [ mass/GeV width/GeV  max_Dm/GeV 3*charge 2*spin lifetime*c/mm Pythiald
— p Particle Z_c(3900)0 98010443 3.8872000e+00 2.8200000e-02 2.8200000e-01 0 2 0.0000000e+00 98010443
5000 — 478 add p Particle Z_c(3900)+ 99010443 3.8872000e+00 2.8200000e-02 2.8200000e-01 3 2 0.0000000e+00 99010443
B p Particle Z_c(3900)- -99010443 3.8872000e+00 2.8200000e-02 2.8200000e-01 -3 2 0.0000000e+00 -99010443
0 | |
3




Sum MATY:

- the production of the exctic charged charmonium-like state
2(3900) in pp collisions through the sequential process
w(4260) — Z+(3900)7™, Z*+(3900) — Jlyr* .

- The decay file is modified to produce the P(4260) in the
resonance (@4/s = 4230 MeV)
- Since the PHST model is averaging the all spins

- w(4260),Z1(3900) and J/y are recomstructed by the final stote of particle in the initial and final state,
particles (U™, u™, 77 and z7). -  taken into account the VVS_PWave model to

force w(4260),Z7(3900) in pure S-wave

7.(3900) . 108854
— = 18,14 % ofter 4C in signal channel

= N, - (generated) 600K - Improve the obtained mass and width Limits
via voiqt ik

Z.(3900),.,., 0
. (generated) - 2.68M

- N after 4C for DPM bikg

events
-  The current Limit in ev&pdt Mass: 3.7¥72, Widkh: 0,02%2 GeV and

we obtained the Mass: 3.5%7 Widkh: 0,02407% GeV
after 4Cf.




Thanie You...

Assist. Prof. Dr. ALl YILMAZ PWG Meeting March o3, 2021



