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Exotic states: observed c c-like resonances
that do not “fit” within the charmonium model

. courtesy of R. Mitchel " X(3872)
| — Narrow state close to DD* threshold
» PE — Quantum numbers measured
| - (LHCb): € = 17+
: i = — — Nature still unknown = measure
z ssl ) width with high precision: PANDA’s
< 2Mo} H
E b mv(z‘&'_"ﬁg flagship measurement
= Zstates
. ar e — Observed at Belle, BESIII
a2l — Charged, possible isospin multiplets
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Strong theoretical motivations for Z state at the DD threshold
— Z near DD* threshold: Z(3900) (observed, BESIII)
— Z near D*D* threshold: Z(4020) (observed, BESIII)
— Znear DD threshold: never observed

- Quantum numbers incompatible with e™ e~ production
= Transitions between exotic states
— Y(4260) — Z(3900) " 7" (observed, BESIII)
— Y(4260) — X(3872) v (observed, BESIII)
— X — ZorZ — Xstillunobserved
PANDA is a X(3872) factory
— Belle 2: 7500 X(3872) in ~ 10 years
— BESIII: ~250 X(3872) /year
— PANDA: [57000 = 146000] X(3872)/day (£ = 0.864 pb™'/day)

— PANDA: unique capabilities for studying rare/suppressed
processes involving X(3872)

B 3
L. Bianchi | PANDA CM 56 | 2016-03-02 /27



Mitglied der Helmholtz-Gemeinschaft

Strategy A) JULICH

FORSCHUNGSZENTRUM

(Aands
= Mainidea: study X — Ztransitions using data
from the X(3872) mass scan run
= Two possible simulations:
—pp — Z(3730)7
—Ppp — X(3872) — Z(3730)7
= Z(3730) decay channel:

— Channel with J/i): ~10* background suppression
— Complement search for neutral Z(3730)
— Test performance of x;(1P) reconstruction
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Nevt/day = Ny/day x B(X — Zr) x B(Z = xc17m)X
B(xa — Jvy) x By — £707)

= B(xa — Jv)=(33.9£1.2)% (PDG)

= B(Jp — £707)=11.52% (PDG)

n B(X — Z7T) X B(Z — Xclﬂ') = Bunknown

= Neyt/day = [2200 =+ 5700] X Bynknown

= Perform analysis

= Calculate minimum Bynknownfor which we can get 50
during data-taking period
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/Xc1(1P)<: I <:€_
_ -/ (3730)\
lDlD—>X(3872)\;7er g
P
Tp! 7Tprompt‘ T 7Tsecondary

= 100k events, using SimpleEvtGenR0

= Using pbarpSysteml (S=1) with ppeam = 6.99102 GeV/c
= PHSP decays

= AlIBR1.0

= 7%(3730) model in EvtGen:
add p Particle Z(3730)- 99663302 3.73000e+00
5.0e-05 0 -3 0 0.0000000e+00 O
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Z(3730): P vs P, Distribution
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X _.(1P): Mass Distribution
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xcl(lP): P VvsP, Distribution _
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J/Y: Mass Distribution
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J/IY: P vs P, Distribution
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T,: P, Distribution
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T P, Distribution
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T: Polar Angle Distribution
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= Study X to Z transitions in the X(3872) mass scan dataset
= First look at generator-level information with EvtGen

= Next step: simulation pp — Z(3730) in PandaRoot

— Release: mar15 (improved MC matching of photons)
— Re-use existing MC samples (and disk space!)

= Additional information:

— Internal note IN-PRP-2015-004
— Soren’s talk at CM Uppsala: Slides
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https://panda.gsi.de/publication/in-prp-2015-004
https://indico.gsi.de/getFile.py/access?contribId=2&resId=0&materialId=slides&confId=3712

