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Preface

Goals of this talk:

● Discussion on the X(3872)
● Discussion on the Y(4260)
● Show extrapolations on Z(3900), from Y(4260)

Markers:

            Approved, reviewed, publishedApproved, reviewed, published

            Approved, reviewed, published, and extrapolated to different luminosityApproved, reviewed, published, and extrapolated to different luminosity

            Not approved, under discussion during this meeting Not approved, under discussion during this meeting 

E. Prencipe
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E. Prencipe

Introduction

● Approved results on X(3872) and Y(4260) are shown
● Formulas on how calculations are preformed
● New ideas how to look for Z states are explained
● Discussion on future plans
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X(3872)

● QWG 2011. Martin's work is shown (pandaroot rev-8466)
● > 20 proceedings written and published since 2011, 
    in PANDA (EPJ, Nucl. Phys. B proc. of conf. Pos-Sissa,..)

● Official reference to refer to:

M. Galuska et al., PoS (Bormio 2012) 018.

● No release note exists, because it is a work done 4 years ago.
   Informations are taken from the conference proceedings

E. Prencipe
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Slides 4-12:
Courtesy of M. Galuska

from QWG2011
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QWG11
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QWG11
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The famous
Martin's plot!

QWG11

It was 
2011!!



 13QWG11
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...more on the X(3872) in PANDA:

S. Lange et al., arXiV:1311.7597 (2013) [hep-ex]
● Proceedings of the CHARM2013 conference
● Reviewed by P. Gianotti, approved, and submitted (2013)
● No X(3872) simulation update

E. Prencipe
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Slide 15-18; 21-23
from

CHARM2013



 16CHARM2013, arXiV:1311.7597
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CHARM2013, arXiV:1311.7597
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CHARM2013, arXiV:1311.7597
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CHARM2013, arXiV:1311.7597
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How many X(3872) do we expect in PANDA?

E. Prencipe

N = L * *  * BR
i

L = luminosity
 = cross section
 = reco. efficiency
BR

i
 = branching fraction of secondary decays
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E. Prencipe

Example of calculation with luminosity = 2 * 10 31 cm-2 s-1

duty factor 50%

LUMINOSITY

CROSS SECTION Detailed balance, see slide 17-18 
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● Question: how the BR(X(3872)) was evaluated?

2011: 
i
 BR

i
(X(3872)  known measured decay channels) = 10%

2014: 
i
 BR

i
(X(3872)  known measured decay channels) = 3% ÷ 8%

● In all approved PANDA talks/proceedings, BR = 0.1
● All tables and plots since 2011 until May 2015 are consistent with BR = 0.1

● In 2011 only the PANDA central tracker software was implemented. 
● In 2015 we still do not have a realistic FTS implemented. Only ideal FTS.
● In 2015 the time-based simulation is work in progress.
● A duty factor 50% is always included in the PANDA calculations.
● I am not aware of other X(3872) simulations ongoing and approved  since 2011.
● The numbers of the above published proceedings are the official X(3872) ones

E. Prencipe
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Y(4260) and the Y-family

● Presented for the first time at CHARM2013
● Second talk with these informations at ICHEP2014
● Proceedings reviewed and submitted ⇒ approved
● No release note exists, because it is a work done

in 2013-2014 (before PubCom rules apply)
● Informations are taken from the proceedings
● Official reference to refer to: 

CHARM2013, S. Lange et al., arXiV:1311.7597

 ICHEP2014, E. Prencipe et al., arXiv:1410.5201 (2014)
 Nuclear Physics B, proceedings of conferences

E. Prencipe
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arXiv:1410.5201 (2014)

Pandaroot-scrut14
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Then, PANDA numbers published on Y(4260) are:

We assume 100% total Y(4260) decay rate

E. Prencipe

Additional reference: Martin's talk @ Sept2013 Panda coll. meeting
These are the approved and published Y(4260) numbers  official



 30

● mini-Y(4260) factory: 
● 16400 prod. evt/day  expected @ L = 2 x 1032 

● BES III : Phys. Rev. Lett. 110 (2013) 252001

Observation of a Charged Charmoniumlike Structure

 in e+e−→π+π−J/ψ at s√=4.26  GeV

σ(e+e−→π±Z
c
(3900)∓→π+π−J/ψ)

σ(e+e−→π+π−J/ψ)
=  (21.5±3.3±7.5)%

● extrapolation @ L = 1031 : 820 Y(4260)/day

Use PANDA data set collected @ Y(4260) energy 

● mini-X(3872) factory: 
● 432k prod. evt/day  expected @ L = 2 x 1032 

PANDA is:

● BES III : Phys. Rev. Lett. 112 (2014) 092001

Observation of e+e−→X(3872) at BESIII

Observed transition Y(4260)  X(3872)

● extrapolation @ L = 1031 : 21600 X(3872)/day

Expectation in PANDA @ L = 1031 : 

1) 176 Z
c
(3900)/day, Z

c
(3900) J/ 2) Study transition X(3872) Z

arXiv:1410.5201 [hep-ex]

arXiV:1311.7597[hep-ex] CHARM13

ICHEP14

E. Prencipe

How?

σ(e+e−→X(3872))B(X(3872 J/ψ)
=0.52% 

σ(e+e−→π+π−J/ψ)
@4.26 GeV
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● Reasonably expected Z states near DD threshold, never observed (m
Z
~ 3730 MeV/c2)

X(3872) Z(3730) transition kinematically allowed 
 suppressed at e+e colliders 

E. Prencipe

[1]
[2]

[3]

[4]

[5]

[6]

[7]

[1] PRL 100(2008)142001; [2] PRL 110(2013)252001; [3] PLB 727(2013)366; [4] arXiV:1309.1806; [5] ICHEP2014;
[6] PRL 112(2014)022001; [7] PRL 112(2014)132001. 

● Proposal @ PANDA:

Unique for
PANDA!
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E. Prencipe

N = ℒ *  * duty factor 50%
N

Z
 = N

Y
 * 21.5%  [13]

How are calculations performed? 
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(*) N = ℒ *   *BR
i
50 nbℒ * BR

i
BR(J/ e+e) = 0.06;BR (X(3872))=0.1= 27%

A full sim. analysis is performed for X(3872), but no forward spectrometer is included in this 
old simulation (2011). Higher N is expected when the analysis will be done again (mar15?) 

E. Prencipe

(*) (*) (*)

(**) Only produced events. Analysis note is still not available to quote reconstructed events.

(**)

(**)
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Note: Martin is at the end of his PhD thesis time. A note on X(3872) 
will be documented later on. From his talk at the Coll meeting (2013):  

Software upgrade,
different input values

higher reco. X(3872) statistics,
but nothing approved right now

2011

2013
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What does it mean high luminosity mode,
high resolution mode, low luminosity mode?

E. Prencipe
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E. Prencipe
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E. Prencipe
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E. Prencipe
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Some points of discussion, today:

● We have approved results for X(3872), and Y(4260). Green light Green light !
● Extrapolations to L = 1031 cm-2 s-1     0.432 pb-1/day   have been  shown. 
    Are we going to update the published results? To what/how? No clue.
    Who is willing to work on the new simulations, then?
    No release note, no update (new PubCom rules)!

Which luminosity shall we use to perform calculations and show results, from now?

● Proposed Z state search: do we switch on the green light green light ?
● My question: simulation on Z(3730) ⇒  need to use a code in /development/.  

Am I authorized to proceed with the new emc-code?
● My request: can I get 2-3 Tb disk space on Prometheus, for this simulation?

E. Prencipe
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Thank you for your kind attention!

My special thanks to Alexander, Martin, Sören and Stefano, 
with whom I've been working on X Y Z states, 
for the useful discussion, great cooperation, 

and extremely valuable effort.

Time for questions.....

E. Prencipe
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