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Does O™ exist?
“‘

Positive: —LEPS, DIANA, CLAS, SHAPIR,
ZEUS, SVD, COSY-TOF, ... =10

et S=+1, B=1 nK*, pK' M = 1520 -
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MODELS

Soliton model
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QCD sum oyles
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Lattice QD
KN or KiM- RBounol states




Sol:ton model

“Motational Band ":
+ r g = 4+
S U, ) chiral sofliton: 45y0MeV, r=15Mev(T)
c_;nHE\'J
1997 Diakonov, Pg‘trnu’] Pﬁ,i'nq»rrl;ﬂu'
128% Prdﬁ?{iﬂ:ﬁxﬂrifa,sf}"PMEm"J"{
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E= pur»cl: c; the N
(moc(ees)

Chiral soliton

4
2

Non-correloted quarks
(18)5 w=-1

CI’IL'POIZ qg—én‘éeracéaom
‘ - A
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C"OQol.“—- magne‘ééc qCL“fO("CQS
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/_aﬁfc‘ce QCD Y=-4
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T\k/Ch u,TH Hsceh
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J'7=-2'-+. m, [ ud)? 4] = {460 (51
Mg [lud)25]= 1S3 95)
m. [ds)2a] = 182€ (32
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Py -Parity determination in NN — YO~
(model-independent)

A.W. Thomas, K.Hicks, A.Hosaka,

Prog.Theor.Phys. 111 (2004) 291
CEEYALN

C.Hanhart et al. Phys.Lett. 590 (2004) 39;

. 1
Ca:,:m Je = 35

Yu.N.U. , Phys.Lett. B595(2004) 277; hep-
ph/0402216.

- —

pn — A’©T arbitrary spin jo

- — .Ao - P +0 "
pp — XTOT, KJ

M.Rekalo, E.Tomasi-Gustaffson,Phys.Lett.
B591 (2004) 225; hep-ph/0402227.

C.Hanhart,J.Haidenbauer, K.Nakayama,
U'.¥G.Méissner, hep-ph/0407107 K+K"-— e xc/.




The reaction 1 + 2 — 3 + 4 at the threshold

S ——

Tl = Y (i jopal SMs) X

J M

SMglLm
(Jaka ja pa|J M) (S Ms Lm|J M) YL?H(R}@

J=js+ja, ja+ja—1, ..., [ja = jal.
(=1)L' = 7w, where ™= m mym;ymy

]LH!




NONSTANDARD ME 'ﬁlﬁh

The polarized cross section

o(p1, P2) *I’ZITEEP?
M3 g
apl-ug|SM S VEeL+1)er+1) x
JMLL
x (S M L0|J M)(S M L'0|J M)a5® (a5®)*

Using the relations

1 _,_wy (T)+

1
{Enl-z-mlﬂﬂ v"x““

1 1 0y (T)+
(GragralV) = XX

g; (i =y, A) is the Pauli matrix

(lmzmlﬂﬂ} 1{1 - Pp1-P2), (3)

11 2 _ Y1+ p1- P2 — 2p1zp2:), M =0,
(GrigHallM) {iil + (P12 + P22) +F1:P2z(]s}M = %,
4




The spin singlet initial state

The unpolarized cross section is given as

1 2 _
dog = Y TR =

H1 2

LS5|2
E —d Z 2J+1)|ak5 .
(6)

1
11 M2 13 g
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Spin-spin correlation for ; + 5 — j3 + J

- —

=4

d(f{ph PE) = doy (1+Cﬁ:,_ﬁ; Dz p‘.!r"‘cy,y plyp2y+cz,: P1: p?:-:}

for arbitrary j; and j;:

_ S WIat VT4 1P
~ SO EDI
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General method

S.M. Bilenky, L.L. Lapidus, L.D. Puzikov and
R.M. Ryndin, Nucl. Phys. 7 (1958) 646.

Titis = X.;;#aXJ-ZMF X1 1 Xz p2> (14)

F= Z mf:;zuX_;;ml(l)X;;mg(z)stm3(3)Xj4m4(4)’

1m2
3my

m
m

(15)




The spin-transfer coefficient

_ SpFO')\(l) F 0,.;(3)

SpF F+ ’ (17)

Ky

where A, k = 0, £1. For j; = jz = 3

£ Y VeL+1) @l +1)x

ss' jJ
LL’JJO

V@S +1) (28" +1) (2J +1) (2J" +1)
(—1)f2+iatS+FL(1 — X1 X|Jp0)(L'0 L0 |Jo0)

(JSL

1 - 1 - /
']QS -]4] N
{;1.1.}{31 _1_} J'S'L aﬂ‘s(aﬁlsl)
2 2 11 J
\ 0

4 dG‘QKf = 5)\,__%

o







Spin-spin corrvelation ceefficients

SpFay(1) 0.(2) F*
SpF F+ ’

we found for the case of j; = j, =

CA =

(23)

1
2

4d§u C,:,, K= 5;,, ;f_ ( 1)S+J[2J + 1]

xRS+ 1)28+ 1) Z Y(2Jo+1)V2L +
LLJy

S'S Jy
LLJ

(1A1 — A|Jgﬂ)(JDEIL’U|LU}{

C+1.—I — I'::'+1 -1 = —uzr = _Cy,u ?é 0, GH -
C? # 0 whereas C;; = 0, where i # j (i,
z,y, ).

CI,I = CyI‘y = 2 = _1 f':'r S — .IS'I' = D




TENSOR POLARIZED ©° (je 2)

Spin-tensors for any spin j:
Tiv(j), J=2j,2j-1,--- ,0
M=J,J-1, ---, -J

N+N-Y +6+

Jy My,Jo Mg _ Sp {TJYMYTJ@M@ FTiyMy F+}

SpFF+

M
— K ; spin-transfer

— Y My Mo spin-spin correlation

— tj5 Mg tensor polarisation

For Jg — even , Mg = 0: t ;40 is measurable

by asymmetries in O — M + N
\_W

/S.M.Berman, M.Jacob, Phys.Rev. 139 (1965)

B1023)/




Isospin ofthe @F
- ¢
P=-ZI"6 C4)
TrtoneTt, peT?
Prn & A ¢

AN =P

-
P

* Q@ ésosd»«g?ew‘: (Ig=0) T= 0O
Pn: T=o ()%= -7
Pe: T=14 (=)= 7

% @+ CSOi.("[/Spe'é (I@={) T= 4
(27‘902"»"‘)

pn . T=d ("Jgn%c'(aé
pp: T=t

x OF dsoquinfe% <I@=2> T=2
Pn: Sorlidden
PE: T=9¢




Conclusion

Model independent analysis of the VN —
}'©" at the threshold for arbitrary spin

g + at e
jo (3 .3 ,2):

(?1',3 - Cy__y - {:‘:.: = —]

Jy My, JgM
¥ — Y Yy ~aiMg _
I{ﬂ' =0, KJ_\':”_'.; = ()

* S=1
Coa=0Cyy 20

1, .-'J .”' .,f ,:”_
Ky#0, Ky, ™=~ #0

* if jo > 3, then t;, = 76

* The isospin T=0.,1 of the NN-system
acts as the P-parity mg=++1, -1

The method can be applied for others baryons




