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Kaonic bound states

/\(1405)

/Q Doorway Mechanism

4 Q
T. Yamazaki et T. Akahishi, Phys. Rev. C 76 (2007) 045201

=) p—K- Potential
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N* - Resonances

Production Mechanism: p+p->p+K"+A

Y p P Y p
K K
(K" (G.M.p.®) (o.M, p, ®)
p P p P p p

M. S.-W. : Eu. Phys. Jou. A 46
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Barrel

o(Start — RPC)

Exclusive measurement:

p+p

3.1 GeV
oo, A(1405) + p + K*

— ppK" +K*

B

A+p)
L

: 200 ps

S(Start — PLAWA) : 400 ps

& Robert Miinzer

p-beam@3.1 GeV

Target: 2cm Liquid Hydrogen
80 Million LVL2 Trigger Events
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SILVIO

Target
SilVio A
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SIAVIO

Silicon A-Vertexing and Identification Online

Polar angle of particles from A decay

(pK*A / K*in RPC acceptance)
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Particle Selection
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Particle Identification

Backward Hemisphere
CDC momentum + energy loss

Forward Hemisphere
Helitron momentum + Plawa T
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Kaon Identification

Time of Flight Detect” ©,_Resistive Plate Chambers (RPC) A,
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Inclusive A\ Reconstruction
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Inclusive A\ Reconstruction
i o
9
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Kinematical Refit

Modify Particle Track Parameters (mom, phi, theta) within error
to fulfill contraints.

Diploma Thesis
Results: New Particle Track Parameters , %2 D. Pleiner
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MU

Kinematical Refit

Conservation Constraint L 4 (E.p)
P
K* kaon (E,p)pion

Al

(Erp)beam (Eip)target \Q
0 (E'p)secproton

(E'p)primproton

E + E +E

psecproton + ppion + pprimproton * Praon = Ppeam T ptarget

+ Ekaon = IEbeam +E

secproton pion primproton target
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Kinematical Refit

Mass Constraint L 4 (€p),
K+ "o (Elp)pion

Al

(Erp)beam (Eip)target \c
0 (E'p)secproton

(Erp)primproton

{ (E'p)secproton n (E'p)pion }2 - M(A)Z
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Kinematical Refit

Mass Constraint v
K* (E'p)kaon

(Erp)beam (Eip)target

o

(E, p)secproton

(Erp)primproton

Vertex Constraints: Intersection p and it
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Kinematical Refit

Mass Constraint

o

s,

(E'p)beam (E;p)tar

K (E'p)kaon

(E, p)pion

Al

(E'p)primproton

Vertex Constraints: Intersection p and K*
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Kinematical Refit

Mass Constraint v
K* (E'p)kaon

(E’ p)secproton

(E'p)primproton

Vertex Constraints: Primary & Secondary Vertex
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Exlcusive Reconstruction
pp — Simulation (URQMD)
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Conservation Constraint

E + E +E

psecproton + ppion + pprimproton * Praon = Ppeam T ptarget

+ Ekaon = Ebeam +E

secproton pion primproton target
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Conservation Constraint
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Invariant mass (p, 1)

Without refit
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Conservation + Mass Constraint

E + E +E

psecproton + ppion + pprimproton * Praon = Ppeam T ptarget

{ (E'p)secproton + (E'p)pion }2 - M(A)z

+ Ekaon = Ebeam +E

secproton pion primproton target
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Invariant mass (p, 1)

Without refit
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Missing Mass(p)

Without Refit

.4:+p-'|-l<*' }\+p'+K+'
700 250 | .
P+ p+ K I P +p+K*
600 Background - i Background '
200 } 1] -
500 p+p->p+N*(->/\+K+)
400 150 )
300 ]
100 pval>0.007 |1
200 ]
50 -
100 N* included in Urgmd
1.4 1.6 1:8 2 22 24 26 28 3 2:2 214 2:6 218 3
mimp I'mimp
& Robert Miinzer Leannis Meeting — Prag — May 2012 28 f,,m"om
u GEMEINSCHAFT



clus

Exlcusive Reconstruction
Data
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Data

Energy & Momentum Contraint
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Systematical Errors
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Summary & Outlook

* Inclusive Lambda-Routine:
— Lambda are visible in Semi Forward Kombination
— Reduction Compareable with Simulations

* Exclusive Reconstruction tested with simulation
— Event Selection: Refit is sensitive to Different Channels
— Additional Constraints (Vertex) has to be tested.
— Resolutiuon can be improved signal: N* signal as a crosscheck

e Refit with Data

— Pval Cut reduced Background of Exclusive Lambda.
— N*-signal visble : Crosscheck of analysis
— Problem: Systematical Errors

* New Calibration
— Finished recently. Has to be tested.
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Polar angle of particles from A\ decay
K*A / K*in RPC acceptance)
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Event Selection

' 0 ‘ ‘ ‘ Available tracks

Rough PID

y —
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Bild Kombination

P-
cand cand
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cand cand
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Prefit
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Prefit

Chi2 - Pval

Sort descending by pval

\%aining partiC|e is
treated as faketrack

Komb 1 (biggest pval) will be used
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Lambda Preselection
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Komb 1 (biggest pval) will be used Komb 1 (biggest pval) will be used
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Conservation Constraint
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LMU
Conservation Constraint
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Conservation Constraint
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Missing Mass (p, K)
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Different Contraints

Conservation+ Mass
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Invariant Mass (p, )
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Invariant mass (p, 1)

Conservation Conservation+ Mass
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Missing Mass(p)
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Missing Mass(p)

pval—0.05 T r r r r r r y
A+p+K 800 ]
500 F Z" +p+ K* i 200 ]
Background
400 } ] | 600

N* included in Urgmd 0
300 } ;

400

200 f -
300

100 F . - 200
|- . . -%:E-=n 100

14 16 18 2 22 24 26 28 3
rmmp 0

HELMHOLTZ
= GEMEINSCHAFT



clus

Missing Mass (p, K)
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Different Contraints

Conservation Conservation+ Mass
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Exlcusive Reconstruction
Data
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Data

Energy & Momentum Contraint
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