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Theoretical Investigation on IQC(K_,I)) . Be Reaction

Thinn Kyu"", Mar Mar Htay” and Khin Swe Myint’
' Physics Department, Kalay University, Kalay, Myanmar
* Physics Department, Monywa University, Monywa, Myanmar
> Physics Department, Mandalay University, Mandalay, Myanmar
* E-mail address: thinnkyu2016(@gmail.com

Abstract

The purpose of our research 1s to conduct theoretical study on production reaction
12C(K_,,p) Kl_l Be which populates kaonic nuclei Kl_l Be . The KEK- E 548 and J-PARC E05 Experiments

motivate us to perform our present theoretical work on kaonic nuclear study. Therefore we investigated

K]_l Be by using Green’s function method. The

missing mass spectrum were derived from the momentum of proton 1.0 GeV/c and 1.8 GeV/c.Our
results are compared with the results of above two experimental results.

the missing mass spectrum for the reaction 12C(K_,,p)

‘. e . 11
Key words: missing mass spectrum, Green’s function method, Be.

1. Introduction

Kaonic nucler are nucle1r in which an antikaon is bound to ordinary nucleus by the

strong interaction. KN interaction is very strong that antikaon forms the dense state in the
nucleus. Many studies of deeply bound kaonic nuclear state have been performed both
theoretically and experimentally. In the KEK- E 548 Experiment [1] they studied the in- flight

“C(K",N)reaction which produced kaonic nuclei  'Beand 'B. Recently, the J-PARC EO05

[2] Experiment was performed with 12C(K‘,,p) reaction. The observed missing mass spectrum

shows the significant yield in energy region —150 <BE <100 same as KEK-E548. Kishimoto et
al., [3] studied the K-nucleus interaction by fitting the missing mass spectra 12C(K‘,,N)

reaction obtained from E3548 experiment. It 1s found that a potential depth of approximately -

190MeV best reproduces the spectrum of the 12C(K‘,,n) reaction and approximately -160MeV

best reproduces that of the 12C(K‘,,p) reaction. Their data clearly indicates that the K™ nucleus

potential 1s strong with about -200 MeV depth. In our research work, we are going to conduct
theoretical investigation into experimental spectra of both experiments E548 and EOS.

2. Mathematical Formulations

We have analyzed KEK-E548 and J-PARC E0O5 missing mass spectra by using Green’s
function method for 12C(K‘,p) ~Be reaction. The spectral function S(E) is given by

1
—|1)f(¥)
E—HK_C + 1€

S(E) = (-ﬂhn [dedr't” (7)(F
(1)

The differential cross section for missing mass spectrum of the reaction is given by
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3. Results and Discussion

We studied theoretical analysis of the missing mass spectrum from 12C(K‘,,.p) Kl_lBe

reaction of a recent KEK- E548 and J-PARC EO5 experiment.
incident particle K is knock out the proton in the target "“C

momentum of the incident K™ 1s 1.8GeV/c and 1.0GeV/c.

In our reaction model, the
to form Kl_lBe nuclide. The

We have calculated the spectral function S(E) by employing Wood-Saxon potential

Vo
U,,(r)=—" T 1\1/0 , where, Vo =-169 MeV and W, = -40 MeV.

|+e @

We calculated the differential cross section of 12C(K_:.;

11 . . .
p) .- Bereaction for incident

momentum 1.8GeV/c and 1.0GeV/c with angles 0=0,10,20 and they are shown in figure 1.

(a) and (b). We found that the bound states region 1s between 0 MeV and 100 MeV for
scattered angle 0 degree and 10 degree but no bound state at 20 degree. It 1s observed that

differential cross section 1s largest at binding energy of the Kl_l Be
1.0GeV/e.

41.8 MeV for 1.8GeV/c and
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Fig.1(a)Differential cross section at various angles for incident momentum 1.8GeV/c

(b)Differential cross section at various angles for incident momentum 1.0 GeV/c.
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