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KLF, step 1 (CEBAF)
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JLAB KLF

Electron Beam:
� 12 GeV 
� 5𝜇𝐴
� 64 ns bunch spacing12864
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Figure 14: Schematic view of Hall D beamline on the way e ! � ! KL. Electrons first hit
the tungsten radiator, then photons hit the Be target assembly, and finally, neutral kaons hit the
LH2/LD2 cryotarget. The main components are CPS, Be target assembly, beam plug, sweep mag-
net, and pair spectrometer. See the text for details.

and the LH2/LD2 target (located inside Hall D detector) was taken as 16 m in our calculations It
can be increased up to 20 m.

10.1.1 Compact Photon Source: Conceptual Design

An intense high-energy gamma source is a prerequisite for the production of the KL beam needed
for the new experiments described in this proposal. In 2014, Hall A Collaboration has been dis-
cussed a novel concept of a Compact Photon Source (CPS) [116]. It was developed for a Wide-
Angle Compton Experiment proposed to PAC43 [117]. Based on these ideas, we suggested (see
Ref. [118]) to use the new concept in this experiment. A possible practical implementation ad-
justed to the parameters and limitations of the available infrastructure is discussed below. The
vertical cut of the CPS model design, and the horizontal plane view of the present Tagger vault
area with CPS installed are shown in Fig. 15.

The CPS design combines in a single properly shielded assembly all elements necessary for the
production of the intense photon beam, such that the overall dimensions of the setup are limited
and the operational radiation dose rates around it are acceptable. Compared to the alternative,
the proposed CPS solution presents several advantages: much lower radiation levels, both prompt
and post-operational due to the beam line elements’ radio-activation at the vault. The new de-
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jected photon beam. We have instead considered adjustments to the existing Hall D final focus
optics to maximize the beam size at the CPS while maintaining required projected photon beam
convergence.

Reference [99] evaluates the existing Hall D final focus optics and quadrupole apertures for three
conditions: 95% full width horizontal beam sizes of 1.0 cm, 1.4 cm, and 1.7 cm. A 95% full width
vertical beam size of O(1 cm) is expected at the CPS; it cannot be smaller than this to maintain
reasonable projected photon beam convergence.

The 95% full width horizontal 1.0 cm beam size case is quite similar to existing optics for GlueX.
Under these conditions, KLF should expect similar beam size stability to that observed during
GlueX-II operations.

The 1.4 cm case requires more aggressive focusing that results in a maximum beam size in the
existing final focus quadrupoles that is ⇡65% of the existing aperture. At these beam sizes chro-
matic and nonlinear effects start contributing substantially to beam quality. It may be feasible to
run KLF with this beam size at the CPS face, but beam size stability and sensitivity of tune may be
problematic.

The 1.7 cm case requires substantially more aggressive focusing. The maximum beam size in the
existing final focus quadrupoles in this condition would be at least 75% of the existing aperture.
Here chromatic conditions and sensitivity of tune to energy fluctuations starts to dominate, and
there is very little room for orbit and beam size variation.

For 95% full width horizontal beam sizes on the CPS dump face above 1.5 cm, new final focus
quadrupoles would likely be required with larger apertures of 20–30 mm radius compared to the
existing radii of 16 mm.

5.2 KL Beam Overview

Figure 17: Schematic view of Hall D beam line with the production chain e ! � ! KL. The main
components are the CPS, KPT, sweep magnet, and KFM (see text for details). We do not need in pair
spectrometer [112]. Beam goes from left to right.

We propose to create a secondary beam of neutral kaons at Hall D at Jefferson Lab to be used with
the GlueX experimental setup for strange hadron spectroscopy. The superior CEBAF electron
beam will enable a flux on the order of 1 ⇥ 104KL/sec, which exceeds the kaon flux previously
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Hall D beam line and GlueX setup
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KLF, step 1 (CEBAF)

8

JLAB KLF

Electron Beam:
� 12 GeV 
� 5𝜇𝐴
� 64 ns bunch spacing128

Electron Beam Current is needed for 100 days  
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Figure 6: Left: ⌅⇤ discovery potential achievable at KLF during the 100 (blue) and 20 (green) day experi-
ment, under assumption of 10 % statistical accuracy and Br(⌅⇤

! K̄⇤) = 1. The gray band corresponds
to typical ⌅⇤ cross sections and horizontal lines are few examples of BNL cross sections from Ref. [41].
Right: Estimation of lowest measurable ⌅⇤

! K̄⇤ branching fraction at KLF as a function of experiment
duration at W⇠3.1±0.025 GeV. Two benchmark cases of 100 (20) days are highlighted by dashed blue
(green) curves.

induced cascade polarization (⌅�) after 100 days of running using generated data from the two
model predictions. The expected statistical significance for the model separation at the same W-
bin as a function of experiment duration is shown in the right panel. The right panel indicates that
a 100 days experiment would reach a decisive level of 7.6 � separation power, compared to only a
3.5 � separation after 20 days.

The spectrum of excited cascades is barely known and practically nothing is known about their
quantum numbers. Detailed studies utilizing generated data were performed to investigate the
discovery potential achievable at KLF including measurements on the neutron. The left panel of
Fig. 6 shows the production cross sections that will be measurable at KLF with 100 days (blue)
and 20 days (green) of running considering a 10 % statistical uncertainty and a branching ratio 1

Br(⌅⇤
! K̄⇤) = 1. The right panel shows the lowest measurable ⌅⇤

! K̄⇤ branching fraction
at KLF as a function of experiment duration indicating the lowest measurable branching ratios at
20 and 100 days. 100 days of running allows us to study the several ⌅⇤ states even with somewhat
suppressed ⌅⇤

! K̄⇤ decay of heavy ⌅⇤’s 2. A W -variation of the ⌅⇤ production cross-section
provide and important information on ⌅⇤

! K̄⇤⇤ and ⌅⇤
! K̄⌃⇤ couplings as an inverse process

allowing further insight into ⌅⇤ internal structure.

Finally, the nonresonant reaction KLp ! K+n, can be studied in a clean and controlled way and
one can use this to identify nonresonant contributions to the hyperon production amplitudes. In
100 days of a beamtime, we expect to detect ⇠ 60M events significantly improving the statistical
significance of existing measurements [42, 43] and provide precision measurements in the energy
range 2 < W < 3.5 GeV where there are no data on this reaction at all.

1From BNL measurements given in Ref. [41] the ⌅⇤� production cross section should be on the order of 1� 10 µb
and the higher ⌅⇤ mass the lower the cross section, from 3.7µb for the ⌅⇤(1820) to 1µb for the ⌅⇤(2500).

2The ⌅⇤
! K̄⇤ is “dominant" for many ⌅⇤ states according to PDG2018 [1]
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One example from the proposal
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Electron Beam Parameters

I = 5 µAEe = 12 GeV

Bunch spacing 64 ns
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128 ns confirmed feasible

P(KL) [GeV/c]
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

t(n
s)

80

100

120

140

160

180

200

220

240

260

128ns

64ns

Wmin = 1.460 GeV

Wmin = 1.500 GeV 

128 ns is beneficiary 



Summary
• All beam parameters of the proposal are approved


• CPS conceptual design is  developed and ready for construction                                                
(see talk by H.Egiyan)


• KPT conceptual design is developed and ready for construction                                                         
(see talk by I.   Strakovsky)


• FM component is developed is ready for construction (see talk by M. Bashkanov)


• Engineering status of KLF in Hall D (talk by T. Whitlatch)


• Electron beam delivery has been discussed and no showstoppers  were identified               
(details are in talks of G. Krafft, R. Suleyman and E. Nissen)
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