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1. Introduction
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Figure I: (a) Two dimensional event distribution on the plane of the Ap invariant-
mass (my,) and momentum transfer to the Ap system (qa,). (b) and (c) are spectral
projections on my, and g, axes, respectively. The colored lines in (b) and (c) are the

fitting result. The figure was taken from Ref. [20].
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(a) Two dimensional event distribution on the plane of the A;
) and momentum transfer to the Ap system (gqa,). (b) and (c)

on my, and g, axes, respectively. The colored lines in (b) and
It. The figure was taken from Ref. [20].




1. Intro
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The key to access these channel is the sufficient neutron detection capability.



2. Internal configuration and J” of KNN

Table 1: Internal configuration of KNN with J© =0~ and 1.
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2. Internal configuration and J” of KNN
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3. Experimental method
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4. Experimental setup

Figure 4: Schematic drawing of the K1.8BR beam-line with a shortened configuration
of the beam-line proposed in E80 [29].
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4. Experimental setup
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Figure 5: Schematic drawing of the CDS with a typical event.
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5. Yeild estimation of x%» production

P
UIJ(_z> = Rgny X Z (URN X C?NN X C?(z) X AN) ; (3)

KNN - KNN
KN

where Rizyy is the KNN formation probability, ozy (KN = K p - K p, K™p —

K%n, and K~n — K™n) is the elementary cross section at Oy = 0, Cr,, and C )
KNN

are Clebsch-Gordan coefficients for isospin coupling of NN (Iyy = 1, 0) and KNN

(1 ;‘(zzsz = +1/2) systems, respectively, and Ay is effective proton or neutron number
of *He.

- Effective proton number& (& ?

n

SDHZE. 2P <A, <2 A, =1

- [sospin symmetry& D formation probability R & UWERTE
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6. Sensitivity of expected Ap asymmetry on ¢,,
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6. Sensitivity of expected Ap asymmetry on ¢,,
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tam X EAEHERT

CDSAHDIZIC & 5 Cyclotron motion& X E' > M Larmor precession

K_pp —> Ap@}?ﬁi§$mt5/\p‘i|§§éd %o (fd:—j_l\f\BLAp J_ SAp) 7

. JP=0"DFE.
the situation is bit more complicated. The 1/3 of KNN decay to
Sap = 0 (app, = —1), thus this component is spherical. The other 2/3 component decay
to Sap, = 1 (app, = +1), so the angular momentum L, = 1 must be orthogonal to the
spin Sy, = 1 to be J = 1, thus the spin is ~ parallel to the “K~pp” decay axis (see
Appendix B in detail).



6. Sensitivity of expected Ap asymmetry on ¢,,
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Figure 7: cosfg _, distribution for (a) JY =07 and (b) J¥ = 17. The black dotted

lines show distribution without magnetic field nor boost of K~ pp. The colored lines
show distribution including both magnetic field and boost effects.
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6. Sensitivity of expected Ap asymmetry on ¢,,
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6. Sensitivity of expected Ap asymmetry on ¢,,
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7. Detection of isospin doublet, ‘K'##’, and isospin symmetry study by the mass determination

NI_(Onn — OR0nn BRA, X E,

Lowor = Nx— X Nog. EDAO X >< (60 x 60 x 24 x 7/5.2),
? .

Table 3: Expected number of formation reaction (corresponding to £ =

5.6 nb~" and 81 kW - week) without taking into account acceptance, nor analysis ef-
ficiency. The estimated production cross section of “K°nn” with J& = 0~ slightly

ranges |[due to ambiguity of effective proton number A, (=2%° ~ 2)| See Tab. 2 for the
detail of the estimation.

Produced KNN J=
0-
1-
" K pp ;

chOnnn
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7. Detection of isospin doublet, ‘knn’, and isospin symmetry study by the mass determination
4D DIIRENE Z 515

o “K%n” production (decay into An), ooy, - BRan = 1.2 ~ 1.4 ub (JF = 0~
assumption )

e quasi-free reaction going to An channel (QF,,), oqr, =3.6 ~4.1 ub
e “K pp” production (decay into Ap), ox-,, - BRp, = 9.3 ub
{ e quasi-free reaction going to Ap channel (QF,,), oqr, = 10.7 ub

E1IS5TH/ELNI:

- YK U fzacceptance D B M T, Ko’ B BIETBEIC, Ap%IFE LT, missing neutron TIRIRBEApnH
FOEND DD ZRETE S,

- BEAZEBRET BLDEHApZERE U Tmissing neutron windowz 38 U 7 ADUNENF LY,
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7. Detection of isospin doublet, ‘k’n»n’, and isospin symmetry study by the mass determination
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Figure 9: Expected result for the “K°nn” measurement, assuming J¥ of “K~pp”
observed in E15 to be 0. (a) two-dimensional distribution on the invariant-mass of
An (mp,) and momentum transfer to An (qa,). (b) Projection spectrum on the mp,
axis by selecting 0.3 < ga, < 0.6 GeV /c region. (c) Projection spectrum on the g,
axis by selecting 2.3 < my,, < 2.37 GeV/c region. The dotted histograms in the
projections show the case of the expected yield to be minimum with smaller effective
proton number A = 22%/3,
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7. Detection of isospin doublet, ‘K'##’, and isospin symmetry study by the mass determination
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Figure 10: Expected invariant-mass spectra of An-pair by selecting 0.3 < qp, <
0.6 GeV/c region for (a) J¥ = 0~ (same as Fig. 9-(b)) and (b) J© = 1~. In the
case of JP = 07, expected yield slightly changed if A = 2?2 as shown by dotted
histograms.
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7. Detection of isospin doublet, ‘K'x#x’, and isospin symmetry study by the mass determination
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8. Measurement of «,
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Figure 11: Expected spectra of “K~pp” measurement. (a) two-dimensional distri-
bution on the invariant-mass of Ap (m,,) and momentum transfer to Ap (qa,). (b)
Projection spectrum on the m,, axis by selecting 0.3 < g5, < 0.8 GeV/c region. The
red box in (a) and red lines in (b) are selection window for o, measurement.
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Figure 13: Expected ¢,,-distribution for “K~pp” — Ap decay with 8 weeks beam-time
for (a) J¥ =0~ and (b) J¥ = 1. The red line and red band shows fitting result and
lo region.
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9. Summary of objectives

24



