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Event Generation parnda

Two = Resonances + =AK™(continuum) (+c.c.)

= =(1690):
M=1.690 GeV/c?, =30 MeV/c? K™ us
+ Z(1820) E*QA<
M=1.823 GeV/c?, =24 MeV/c? L < P
P - 5
= Generated signal events: 4.47445-10° F ’ <H+

+ C.C

Isotropic angular distribution

Beam momentum p, = 4.6 GeV/c

(~100 MeV above threshold for =(1820)
production)

" BR( A — p1r) = 100% to avoid
unwanted final states

IJ JULICH

Mitglied der Helmholtz-Gemeinschaft 7. March 2018 page 2 Forschungszentrum



Event Generation parnda
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E*/;."/:E parnda

Reconstruction ..~

. . p = - A -,E
Final State Particles \.\

= Using ideal pattern recognition
and ideal particle

Reconstruction efficiencies

— 100

identification (PID) = goE
80—

= Select only final state o E

particles with N, = 4 60
in either MVD, STT oo
or GEM 30"
20—

10

0: \ | \ | | | | | |

particle type
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pPpanda

Reconstruction .~

A p = A » E
A & A \ T[+\ -
= Select candidates within a mass window Mass distribution for A°
of m=(1.116 = 0.15) GeV/c2 £ 50000~
= Perform vertex fit 040000;
= Kinematic fit with mass constraint 3oooof—
performed on fitted candidate B
20000 —
= Select best candidate of B
mass constraint fit with condition: 10000
vertex fit prob>0.01 - S
. | | n ) ] . . | | ) | ) L
0706 1.08 11 112 114 116

M [GeV/c?]

M =(1.11604 + 3 - 10”) GeV/c?
o = (2.588 + 0.003) MeV/c?

errors purely statistical ‘J J U LICH
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counts

] P AT pPpanda
Reconstruction e

= AN >
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X
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= liih
FWHM A A g 180
160—
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- p 5*4 A 4’ p —--EI_| da
Reconstruction .. | =
P —— p ii—’ﬂ 5P
: & : \ T[+\ T[+
= Select candidates within a mass window Mass distribution for Z" with vertex cut and mass cut
of m=(1.321* 0.15) GeV/c2 2 E
3 8000}
= Perform vertex fit: 7000
6000 —
= Kinematic fit with mass constraint 5000
performed on fitted candidate 4000F
3000
= Select best candidate of 2000E-
mass constraint fit with condition: 1000E-
vertex fit prob>0.01 P36 SR 3 Ta 184 196 138
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M [GeV/c?]

M. =(1.32261 + 1 - 10™) GeV/c?

o = (5.04 + 0.01) MeV/c?
errors purely statistical
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counts

Reconstruction
=& =

probability distribution for

10°

10*

counts

X [mm] 0.28
y [mm] 0.28
Z [mm] 1.12

0.28
1.16
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Mass distribution for E (final
h_xi_m
C Entries 480070
L Mean
— Std Dev 0.01187
— %2/ ndf 7278/ 494
C Const.(inner) 6177 £16.0
- Mean (inner) 1.323 £ 0.000
, Sigma (inner)  0.005061 + 0.000015
C Const.(outer) 658 £ 6.8
o Mean (outer) 1.326 £ 0.000
- Sigma (outer) 0.01947 + 0.00009
- | L - -
26 1.28 1.3 1.32 1.34 1.36 1.38
M [GeV/c?]
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Reconstruction .
='AK "
= Vertex fit
= Kinematic fit with 4-momentum o
constraint (4C-fit) >
= Select candidate with vertex fit %
prob > 0.01 and 4C-fit prob > 0.01 c'%i
=
Particle Reco. eff.[%)]
N 37.3
A 36.8
= 19.7
=f 19.3
=TAK 3.0
= AK' 31
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counts
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Reconstruction .- i P
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M(A K-) [GeV/c] M(A K+) [GeV/c]
Mean [GeV/c?] [ [MeV/c?]
For both
=(1690)" | 1.6902 + 0.0002 25.9+0.6 resonances:
N K '
=(1820)" | 1.8236 +0.0001 21.9+0.5 _
— o = 7 MeV/c? fixed
N =(1690)" | 1.6905 £ 0.0002 26.4 + 0.6
AK
=(1820)"  1.8234 +0.0001 22.6 £ 0.5

E_;-|4I\II‘II\I|IIII‘II\I|\II\|HI\|III\|HI\‘
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Background Studies Panda

9.6565-107 background events generated with Dual Parton Model

Number of selected Background Events: 0 — 2.3 events at 90% C.L.

Cross sections: o, = 1ub and o,, =60 mb; ¢, = 0.031 and b, = 0.4083

: . S/B_O-sig.bsig.esig>8 7
Signal-to-background ratio: =T Oy € :

- N, . Niig Oy
= Significance: S= : >247  with  F, =—¢
\/Nsig+Nbg.Fbg Nbg .OSiQ.bSiQ
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Summary & Outlook Ppanda

= Simulated ~ 4.5 million signal events for pp — =~ =+ and its c.c.

" Reconstructed Masses in agreement with input values

= Reconstruction efficiency for full reaction chain ~3% ( =A K- and =AK™)
= No background events out of 97 million generated survive applied cuts
= Lower limit for significance: S > 247

" Intermediate state of analysis looks promising

= Implementation of realistic PID and pattern recognition

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

Thank you for your attention!
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ETEH da

Backup
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= p == A = p —
econstruction - ) =l =
A&A i e ="
\ +\ .
Tt Iy
5
5 10 = h_lam
8 = Entries 682374
Mean 11.27
Std Dev 16.22
¥2 1 ndf 2205/ 27
B Constant 10.9+0.0
Slope —0.1372 + 0.0003
10* =
¢t =(7.29 £0.02) cm
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proper time distribution for A
= =
3 - h_alam
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- ¥2 I ndf 2060 / 27
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Reconstruction .

= &=

count
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Reconstruction parnda

="AK +c.c.

Dalitz Plot
— 5 dalitz
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