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Motivation (panda

= Understanding excitation pattern essential for better
understanding of non-perturbation QCD

= Up to now: studies only for nucleon excitation spectrum

= Very little known on excited states of double or triple strange
baryons

= PANDA gives simultaneous access to excited states for
baryons and anti-baryons in pp — baryons + antibaryons +
meson(s)

= ub cross section for pp - =
In reasonable time

allows collection high-statistics
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Simulation

1.5 million signal events
pp — =(1820) = and c.c.

Mass of =(1820):
M= 1800 = 1.823 GeV/c2

Width: I' = 24 MeV

Spin of =(1820): 3/2
but used: Spin %2 (due to
EvtGen bug)

p, = 4.6 GeV/c (approx. 100

MeV above production
threshold)
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Simulation: Generated Events
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Reconstruction (panda
Final State Particles

= Used ideal tracking and “best” particle identification (PID)

= Selected only final state particles with N, = 4 in any inner tracking detector
(MVD, STT, GEM)

= Reconstruction efficiency for final state particles:

fraction of reconstructed final state particles

T~ —_— = — — o 100
Reco eff. pp-=* = Reco eff. pp—~==* & =
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Reconstruction of A° & A\° - = -

= Aomass =1.116 GeV/c2

= Select candidates within a mass
window
of 0.15 GeV/c2

= Fitted mass: m,,= 1.1158 GeV/c2

Mass distribution for A°
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Mass fitter

Mass distribution for A° after cut

mass window

VixFit_prob>0.01

VixFit_prob>0.01 && MassFit_prob>0.01
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Reconstruction of A° & A° e, ﬂ E
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= Fitted mass: my,= 1.1158 GeV/c2 s firen

= Error of fitted mass is of order 10-6

T -0
Mass distribution for A Mass distribution for Ko after cuts
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Reconstruction of =

- Combine A° and m *
= Mass window 1.321 #+ 0.15 GeV/c?
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See “Vertex fitting
with neutrals”
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Reconstruction of

= Vertex resolution
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position Vertex resolution
e ” “ " = = (c.c. channel
= used “inner” and “outer ( )
Gaussian fit x/mm 0.334 + 1.6e-3 0.341+ 1.5e-3
= Vertex resolution is given y/mm 0.336 + 1.7e-3 0.352 + 1.7e-3
by “inner” sigma z/mm 1.214 + 1.8e-3 4.472 +0.023
resolution for x coordinate of vertex for =
0 C
C [— .
8 1 0 0 0 O | h_axi_vtxres_x
(@) — Const (inner) 7718.292 + 31.8217
— Mean (inner) —2.94602”17471797—075 L99§9§?378—05
8000/ St (men) 0033424913 £ 0001626
— Const (outer) 818.26898 + 8.71288
: Mean (outer)  -0.00075182464 + 0.00061419565
6000 — Sigma (outer) 0.18903537 + 0.00114742
§ 4000}
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s 2000
g 0 7\ | | ‘ | | 1 J_ L i - | i | 1 | L 1
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Reconstructed mass and angle of = (panda

Mass distribution for =
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Reconstruction of =(1820)

= Combine A\° and K-
= Mass window 1.823 * 0.15 GeV/c?

Transverse vs. longitudinal momentum for Z(1820)
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Reconstruction of =(1820)
Vertex resolution
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position Vertex resolution
_ _ , =(1820) =(1820) (c.c.
= using double Gaussian fit channel)
_ _ _ x/mm 0.184 = 6e-4 0.185 +5.4e-4
* Vertex resolution is given yimm  0.184+53e-4  0.183+5.5e-4
by inner sigma zlmm  0564+17e-3  0.556+ 1.8e-3
resolution for x coordinate of vertex for Z(1820)
- h_xi_vitxres_x
30000 — ¥2/ ndf 26019.668 / 494
— Const (inner) 26140.076 £ 72.975
: Mean (inner)-5.5677945e-05 + 4.0027990e-05
25000— Sigma (inner)  0.018809967 + 0.000055224
B Const (outer) 1915.356 + 17.1429
— Mean (outer) —-0.00040085719 + 0.0003179203
20000 - Sigma (outer) 0.11691846 + 0.00063235
15000 —
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O : | | | ‘ | | ‘ Ll | ‘ L I ]_ | | | | | | | ‘ | | |
1 08 -06 -04 0.4 0.6 0.8 1 13

X-Xp~/CM



counts

Reconstructed mass and angle of

=(1820)
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Mass distribution for =(1820)

—— mass window
— VixFit_prob>0.01

; e
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= =(1820) is strongly
boosted forward
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Reconstruction of =(1820)

= Combine =(1820) and =

= Perform four momentum
constraint fit

= Select candidates with p>0.01
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probability distribution for =(1820) Z*-System
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Dalitz plots

Dalitz plot for MC
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Reconstruction efficiencies (panda
Reco efficiency pp - =* = Reco efficiency pp — = =*
Particle Reco eff. particle Reco eff.
in % in %
N° 50.31 N° 42.51
N 41.61 N° 49,03
= 18.39 = 18.62
=(1820) 31.94 =(1820) 33.11
=(1820) =sys  4.67 = =(1820) sys  4.86
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Summary & Outlook (panda

= Simulated 1.5 million signal events for pp — =(1820) =
= Used selection criteria discussed
= Mass of =(1820) (reco eff. approx 32%) can be well reconstructed

= Reconstruction efficiency for full reaction chain 4.67% (4.86% for
c.c.)

= Simulation with Spin 3/2 for =(1820)

= involving “Lambda Disks” could improve the reconstruction
efficiency for Ao and Ao

= Background simulation will be done as next step

= Partial wave analysis of Ao K- = (& c.c) final state will be explored

18
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Backup
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N\°: transverse vs. Longitudinal momentu
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decay vertex of A°
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Vertex fit =

resolution for y coordinate of vertex for

h_axi_vtxres_y
10000 Const (inner) 7430.1587 + 30.7081
Mean (inner})  —0.00011470187 + 0.00010384605
Sigma (inner) 0.033613604 + 0.000166474
8000 L Const (outer) 863.84991+ 9.18497
Mean (outer) 0.00032458815 + 0.00069023849
Sigma (outer) 0.1876052 + 0.0011278
6000
4000—
2000
0\\\'\\JLJ \"T-\|\\\\\ -"' IO S B |
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resolution for z coordinate of vertex for =

6000

5000

4000

3000

2000

1000

h_axi_vtxres_z
Const (inner) 4057.7195 + 16.8140
Mean (inner) 0.0028206555 + 0.0003742347
Sigma (inner) 0.12136736 + 0.00056138
Const (outer) 469.91357 + 4.27686
Mean (outer)  0.026031587 + 0.002206435
Sigma (outer) 0.67406946 + 0.00344501
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Mass fit =(1820) and =(1820) (Aanda

Mass distribution for £(1820) after cut

{2 ,
c 6000— -
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B Sigma (outer) 0.045085583 + 0.000204447
3000 —
2000 —
1000 istributi =
- Mass distribution for £(1820) after cut
H () -
- —
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Vertex fit =(1820) ( Aanda

resolution for y coordinate of vertex for £(1820)
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%) C
= L
S - h_xi_vixres_y
8 30000 — 22/ nelf 27695.225 / 494
N Const (inner) 26505.219 + 73.718
- Mean (inner) -3.51081186-05 + 3.93279266-05
25000 — Sigma (inner) 0.018573374 + 0.000053398
L Const (outer) 1831.0513 + 16.2370
20000 [ Mean (outer) -0.00063922082 +0.00032677437
C Sigma (outer) 0.12030504 + 0.00066270
15000
10000/ — , . -
- resolution for y coordinate of vertex for =(1820)
5000 — 0 =
- +—
L C L -
- > C h_xi_vtxres_y
07 AR AN T T T N SO S A T R R 8 SOOOOj x2/ ndf 27695.225 / 494
—1 -08 -06 -04 0.4 0.6 y (-;8 . - Const (inner) 26505.219 + 73.718
MC - Mean (inner) -3.5108118e-05 + 3.9327926e-05
25000 - Sigma (inner) 0.018573374 + 0.000053398
L Const (outer) 1831.0513 + 16.2370
20000 [ Mean (outer) —0.00063922082 + 0.00032677437
B Sigma (outer) 0.12030504 + 0.00066270
15000 —
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