
4 DETAILS OF MC STUDY FOR KLp ! K±⇡⌥p

For this channel, a MC simulation is made to study the K⇡ P -wave in the proposed KL

facility. The model used for the MC generation is the Regge Model describing the neutral
exchange production [35] with charged kaon beam, and we adapted for the neutral kaon
beam. The theoretical model showed a good agreement with the data produced with beam
momenta between 2.1 and 10 GeV/c and four momentum transfer up to 1 GeV2. In this
simulation study, we assume that the neutral exchange with charged kaon beam is similar
to neutral kaon beam.

The number of MC events generated in this study was 1 M event, weighted by the beam
profile described in Sec. 2. A relativistic Breit-Wigner is used to simulate the K⇤0(892)
resonance, and the kinematics of the decay daughters K+ and ⇡� are simulated uniformly
in the phase-space of K⇤0 ! K+⇡�. Figure 5 shows the generated �t distribution and
invariant mass of K+⇡�.
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Figure 5: Generated MC distribution: Left: four-momentum transfer �t.
Right: K+⇡�

invariant mass.

Next, these generated events sample is simulated through GlueX detector using HDGeant
package, which is the GlueX software developed by the GlueX Collaboration to simulate the
detector response. Finally, the reconstruction of simulation is made by the JLab Reconstruc-
tion Framework JANA. The selection of the reconstructed MC events is performed using the
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KLp ! K+⇡�p

From Shankar’s note
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KLp ! K⇤0(892)p (! K+⇡�p)

Regge-pole model, G. V. Dass et al.,  Nuclear Physics B 151, 10 (1969) 

]2-t [GeV
0 0.2 0.4 0.6 0.8 1

ef
fic

ie
nc

y

0

0.02

0.04

0.06

0.08

0.1

Transfer Four Momentum EfficiencyTransfer Four Momentum Efficiency

]2) [GeV/c-π+IM(K
0.6 0.7 0.8 0.9 1 1.1 1.2

ef
fic

ie
nc

y

0.04−

0.02−

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

 Invariant Mass Efficiency-π+K  Invariant Mass Efficiency-π+K

Figure 7: Reconstruction and selection e�ciency of four momentum transfer

(left plot) and K+⇡�
invariant mass (right plot) from the analysis of proton

detected in final state.
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Figure 8: Reconstruction and selection e�ciency of four momentum transfer

(left plot) and K+⇡�
invariant mass (right plot) from the analysis of missing

proton in the final state in final state.
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Shankar’s Efficiency plots

I’m trying to make the efficiency plots to compare them 
with Shankar’s simulation. (not yet done)

Regge-pole model generator has been parepared.


