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FIG. 1. The KL yield measured at SLAC for

10 GeV electrons scattering at 2
�
.
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FIG. 2. The yield of photons, kaons and neutrons

from Be target in KLF from the FLUKA simulation
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This is obtained from 33cm Be target, which is <1.2 times 

compared to 40cm in KLF 

If we take integral from 1-7 GeV/c to be  18 events 

14cm W plug suppression is exp(2.2)=9.0  

6cm diameter of Be and I=5\mu A

Then the uncertainty is due to the angle 2 deg in SLAC vs 0.06 deg in KLF and the integration 

The decay of KL in flight is less than 15% and we ignore it for now

KL flux in KLF experiment in Hall D at JLab
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Below, we discuss the flux of the secondary beam of the KL on the cryogenic targets of the KLF

experiment.

In the K-long Faciliyty (KLF) proposal [1] we expected about 10
4
KL/s on cryogenic targets. In the modified setup

with the GlueX detector in Hall D we need to change some parameters and see if we can still meet expected yield of

neutral kaons on the cryogenic targets. Briefly, the electron beam with 5µA current will impinge on a 20% radiation

length copper radiator, creating the flux of photons, which then interact with 40 cm Be target 24 m upstream of liquid

hydrogen (deuterium) target with 6 cm diameter and 40 cm of length. Intensive Monte Carlo studies with GEANT4

program show that 10cm tungsten plug installed after the Be target, so called kaon production target (KPT) to dump

the non-interacted photons may not be su�cient and the plug should be 14 cm long instead of 10 cm, also the 6 cm

diameter should be reduced to about 5 cm to avoid the beam directly shining on the drift chambers of the GlueX

detector.

This rises the question to estimate more rigorously the flux of KL beam on the KLF target.

In Fig. 1 the yield of KL is presented from the SLAC measurements [2] for 10 GeV electrons scattering at 2
�
. The

total integrated yield in the range of P (KL) = 1-7 GeV/c is about 10 events/10
4
electrons · sr.

For our case with KLF then we will have the solid angle of �⌦ = ⇡r
2
/L

2
= ⇡ ⇥ 3

2
/2400

2
= 4.9 ⇥10

�6
sr. The

number of electrons for 5 µA current is 5⇥10�6
/1.6⇥10

�19
= 3.1⇥10

13
. The length of Be target in SLAC experiment

was 1.75 r.l. which is 33 cm, compared to 40 cm in KLF which leads to the increase of the yield by 40/33 = 1.2.

YK(pK) = F (pK)exp[D/�(pk)]⇥ exp[⌃iai�Ki(pK)]/(Ne�⌦) (1)

The first exponent is related to the decays of KL in flight, the second equation is related to the KL production and

photon absorption. According to the Table II in [2] they used multiple photon absorbers H, Li, W, Pb. If we take as

an average cross sections from Fig.4 to be 25mb, 250mb (using C for Li) and 1200 (for W) and 2700mb for Pb we get

exp(25 · 6.5 ·N0/1(H) + 250 · 44.6/7(Li) + 1200 · 147.1 ·N0/74(W ) + 2700 · 173.0 ·N0/208(Pb)) = exp(6386 ·N0) (2)

The same calculations for the KLF with 14 cm tungsten plug we get

exp(1000⇥ 14⇥ 19.25/74 ·N0) = exp(4370 ·N0) where N0 is Avogadro number.

Putting all numbers together we get for the SLAC arrangement exp(3.6) for the KLF with 14 cm plug we have

exp(2.2) their ratio are equal to 3.3. Which means that the yield measured by SLAC experiment must be amplified

by factor of 3.3.

The radiation length in our case we assume 20% of the copper radiator.

Putting all these numbers together we will have the following yield of KL on physics target:

N(KL) = [18⇥ 10
�4 ⇥ 3.1⇥ 10

13
(Ne)⇥ 1.2(Be)⇥ 0.2(r.l.)⇥ 4.9⇥ 10

�6
(�⌦)]/exp(2.2) ' 0.76⇥ 10

4
KL/s.

According to the beam absorber di↵erences this number should be multiplied by 3.3 leading to 12.67⇥ 10
�4

KL/s.

However, as is well known that electrons create the EM cascade in the Be target therefore the rate of low momenta

kaons will be higher than in KLF. Therefore it is more accurate to normalize the yield of KL vs its momenta obtained

by Pavel Degtyarenko at momenta P=5 GeV/c, where cascades from electrons can’t produce such an energetic kaons.

As one can see from Fig.2 the yield of kaons will decrease by factor of 5 leading to 12.67/5 = 2.5⇥ 104KL/s

In conclusion the following parameters of the secondary beam line will lead to about 2.5⇥ 10
4
KL/s:

• electron beam current I=5 µA

• copper radiator 20% r.l.

• diameter of the Be target 5 cm, the length 40 cm

• length of the tungsten plug 14 cm

Moskov Amaryan
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is then given by TABLE VII. Integrated structure function for yBe Kz~X.

~incoherent ~ j& = ~+ f 3 kg t

where the y&& values are found by integrating Eq.
(2) using S(x) as in Eq. (3). Denoting the jth data
point by D„x' for the jth point is

where

i coherenr(2) + ~incoherent(~) '

The denominator, b,&, is taken to be

~ = [(~D )'+(.D )']"
where 5D& is the statistical uncertainty quoted in
Tables IV and V, and e = 0.10 is our estimate of
the systematic uncertainties expected between the
various yield curves.

0.0-0.2
0.2-0.3
0.3-0.4
0.4—0.5
0.5-0.6
0.6-0.7
0.7-0.9

ia-3

IP-4

8' (x ) (pb)

11.4+0.8
9.5 + 1.6
8.6 + 1.6
6.0 +1.4
6.7 +1,1
4.2 +-0.9
1.0 +0.3

I I

AVERAGE K YIELD
~ Boporski et ol. (Ep" IS GeV, T=0.3 R.L.)
~ Fiottd et al. (Ep=IS GeV, T=0.3 R.L.)

Borno et ol. (Ep=I6 GeV, T= I.S R.L.)

B. Discussion of Results

The results of the best fit are displayed in Figs.
5 and 6. The solid curves represent the sum of
the coherent and incoherent yields, whereas the
dashed curves represent the incoherent yields
alone. The yield measurements for all energies,
production angles, and target thicknesses are ob-
served to be satisfactorily reproduced. As seen
in Figs. 5 and 6, the major portion of yield arises
from the incoherent contributions. The coherent
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FIG. 10. Integrated structure function, F(x), versus x.
The solid circles are the values found in the present
analysis for K~ photoproduction from Be. For compari-
son, the average of K+ and K data from hydrogen
puef. 42) is also shown. The hydrogen data are multi-
plied by a factor A;ff =6 in order to account for the Be
target (see text).
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FIG. 11. Comparison of expected yields for Kz~ from
Be to the average of K+ and K yields from Be. The
data sources are (+) Ref. 46, (0) Ref. 47, and P) Ref.
48. The electron energies, production angles, and target
thicknesses are indicated. The curves are calculated
from the fitted values for P(x) as explained in the text.
The solid and dashed curves are as in the caption to Fig.
5.




