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Figure 46: Left plot: Confidence level distribution for kinematic fit for the Λπ+ channel. Right
plot: Estimate for efficiency for full reconstruction of the KLp → Λπ+ and Λ → pπ− reaction
chain as a function of W .
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Figure 47: Left plot: KL momentum distribution. Right plot: Missing mass off the proton for the
K+Ξ0 channel.

the efficiency as a function of W after applying a kinematic fit to the data and cutting at
a confidence level of 0.1 is shown in Fig. 50. The average efficiency is about 0.4%. This
efficiency includes the BRs for the Λ and π0 decays. Also shown is the invariant mass of
the Ξ0 constructed in pπ−2γ. The peak is much narrower than the Ξ0 peak seen in missing
mass.

4.5.4 Predictions and Count Rate Estimates for Cross Sections

We estimated the flux of KL beam on the GlueX physics target, LH2, is about 105 KL/s, to be
compared to about 103 KL/s used at NINA [38] and SLAC [40], or proposed for CLAS6 [65]
experiments, almost comparable to charged Kaon rates obtained at AGS and elsewhere in the past
and expected for J-PARC. Momenta of neutral Kaons at JLab will be measured using the time-of-
flight (TOF) technique using a time structure of 60 ns.

Samples of expected differential cross sections are given on Figs. 51 and 52. It is good to compare
a status of expected GlueX KLF measurements (Figs. 51 and 52) with available rather old bubble
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Figure 48: Full reconstruction for KLp → K+Ξ0, Ξ0 → Λπ0, Λ → pπ− and π0 → γγ. Top
left: pπ− invariant mass; Top right: two photon invariant mass; Bottom left: W computed from
K+pπ−2γ invariant mass; Bottom right: Missing mass squared for the full reaction.
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Figure 42: Left plot: Confidence level distribution for kinematic fit for the pKS channel. Right
plot: Estimate for efficiency for full reconstruction of the KLp → pKS and KS → π+π− reaction
chain as a function of W .
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Figure 43: Left plot: KL momentum distribution. Right plot: Missing mass off the proton for the
Λπ+ channel.

the four-momenta of the final state particles) is shown in Fig. 45. After applying a kinematic
fit to the data and cutting at a confidence level of 0.1, one determined the efficiency as a
function of W , as shown in Fig. 46. Here the efficiency includes the BR for Λ → pπ−. The
average efficiency is about 2%.

4. GlueX Detector for KLp → K+Σ0

If it will not come, then we have to remove it

5. GlueX Detector for KLp → K+Ξ0

The reconstructed KL momentum distribution and the missing mass off the K+ for the γp →
K+Ξ0 simulation are shown in Fig. 47. The Ξ0 mass distribution reconstructed using the
missing mass technique is broad (full-width-at-half-maximum =∼300 MeV).

The Ξ0 decays almost 100% of the time to Λπ0 [1]. Here we take advantage of the large
branches for Λ → pπ− and π0 → γγ to reconstruct Ξ0’s using the four-momenta for all
of the final state particles. The reconstructed mass distributions are shown in Fig. 48. A
comparison of the two methods for computing W is shown in Fig. 49. An estimate for
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Figure 44: Full reconstruction for KLp → Λπ+ and Λ → pπ−. Top left: pπ− invariant mass. Top
right: W computed from pπ+π− invariant mass. Bottom plot: Missing mass squared for the full
reaction.
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Figure 45: W resolution for the Λπ+ channel.
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Figure 44: Full reconstruction for KLp → Λπ+ and Λ → pπ−. Top left: pπ− invariant mass. Top
right: W computed from pπ+π− invariant mass. Bottom plot: Missing mass squared for the full
reaction.
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Figure 45: W resolution for the Λπ+ channel.
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Figure 42: Left plot: Confidence level distribution for kinematic fit for the pKS channel. Right
plot: Estimate for efficiency for full reconstruction of the KLp → pKS and KS → π+π− reaction
chain as a function of W .
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Figure 43: Left plot: KL momentum distribution. Right plot: Missing mass off the proton for the
Λπ+ channel.

the four-momenta of the final state particles) is shown in Fig. 45. After applying a kinematic
fit to the data and cutting at a confidence level of 0.1, one determined the efficiency as a
function of W , as shown in Fig. 46. Here the efficiency includes the BR for Λ → pπ−. The
average efficiency is about 2%.

4. GlueX Detector for KLp → K+Σ0

If it will not come, then we have to remove it

5. GlueX Detector for KLp → K+Ξ0

The reconstructed KL momentum distribution and the missing mass off the K+ for the γp →
K+Ξ0 simulation are shown in Fig. 47. The Ξ0 mass distribution reconstructed using the
missing mass technique is broad (full-width-at-half-maximum =∼300 MeV).

The Ξ0 decays almost 100% of the time to Λπ0 [1]. Here we take advantage of the large
branches for Λ → pπ− and π0 → γγ to reconstruct Ξ0’s using the four-momenta for all
of the final state particles. The reconstructed mass distributions are shown in Fig. 48. A
comparison of the two methods for computing W is shown in Fig. 49. An estimate for
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Figure 44: Full reconstruction for KLp → Λπ+ and Λ → pπ−. Top left: pπ− invariant mass. Top
right: W computed from pπ+π− invariant mass. Bottom plot: Missing mass squared for the full
reaction.
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Figure 45: W resolution for the Λπ+ channel.
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