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Previous experiment

Abstract

J-PARC E15 experiment
The I, = +1/2 KNN state, the “K “pp” bound state has been exhibited by the J-PARC E15 experiment. As a next step, fundamental oo Rev CIRC0I0008002
properties of the KNN system should be examined more comprehensive manner, especially focusing on the spin and parity of the state. b 03<4,=<06GeV
Therefore, we will prepare Polarimeter Tracker to measure this properties. For the R&D of this detector, | conducted a test experiment with a L8 . ]
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prototype detector at the J-PARC 1.8BR beamline. 2 0 F\Qy :
In this poster, | present the results of the evaluation of the position resolution and efficiency of this detector. % Successfilly observed
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Objective : Researching fundamental properties of the K NN system
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We can determine JP from observed decay particles (DAp -distribution

Decay figure

D A-spin estimate by
weak decay asym.

N((Z)Ap) = N, (1 + ray, cos @p,)

Bap = DPlane—(@Planel

r: asymmetry reduction factor defined by ;

after Neutron Counter

(2 p-spin estimate by N S T DT RUUEE | SR S D T

a_: Nasym. Parameter B: magnetic field
Apc :analyzing power Bpg :Binding energy
f§A : spin distribution g : momentum transfer

Simulation data
(a) J* = 0~ case (b) J¥ = 1~ case
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Requirement

There are two possible of JPof the KNN grand state
]p =0 ]p =1"

9mm

Scintillator thickness
3mm, 5mm

100 mm
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e Observe the proton scattered : & % p :

| § ‘§¢' "(/=s S '&li‘” ™ § \) @ﬂ - s

I pl wvp K pl ¥n Ko P n K°

I

| [Ien=01> __ 3 [Irn=0* _ 1
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Set Up Wire Camber Prototype detector

| studied ...

e optimal fiber pitch

(9OmMm,5mm,3mm...?7)
* necessary scintillator thickness

(Bmmt,5mmt...7)

Beam

Wire chamber

e 8 layer (XX’-YY’-XX’-YY’)

* 16 sense wire & 17 potential wire,
5mm spacing for each wire (1 layer)

Efficiency :
Ewire = Nyire=3nit/(Nr1® Nr2)

X:98.70 %
Y :95.90 %

XT curve (X 4 layers)
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XT curve

Residual (X 4 layers)
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XT curve (Y 4 layers)

The extrapolated tracking result is treated
as the true position.
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¢ J-PARC K1.8BR (Nov.,2025) = | § calculation residual by

e Trigger: T1 ®Q T2
e Beam: charge particle (K~ ,t™ ,e")

Y axial 4

test

b comparing with wire chamber &
prototype detector
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Prototype detector
Light yield centroid :

_ XiAix; A light yield of fiber index i
Y. A; x;:position of fiber index i

> We require at least two consecutive hits.

Efficiency :

Efficiency

E

Polarimeter efficiency(DAC=750)
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Light yield centroid position vs
Extrapolated track position

3mmt, x axial

Comparison of scintillator thicknesses
using multiplicity

3mmt, y axial
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5mmt, x axial 5mmt, y axial Plans & 9mm
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® The 5 mm scintillator was found to perform better.
® Residual evaluation for each fiber is currently in progress.

—) High efficiency at 5 mm thickness was confirmed.

We are going to conduct J-PARC E89 experiment to determine JP of KNN. We need to install Polarimeter Tracker in New CDS to fill this objective. The
Su Mima I’y requirement of this detector is position resolution ¢ = 1 mm, and I’m researching it by using of prototype detector. As a result, we found that the 5
mm scintillator performs better. The optimal fiber pitch is currently under evaluation.
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