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R LDow exlleny

Does ©1 exist?

Positive: - LEPS, DIANA, CLAS(d),
SHAPIR, ITEP, CLAS(p), HERMES
SVD COSY-TOF,JINR-BC, ZEUS, ...
O+ S=+1, B=1 nK*, pK° M = 1520 —
1540MeV /e, ' < 25,9, or < 1MeV

(6** not observed = Ig =10 )

S= -2 = 1862MeV/c% I' < 18MeV/c?
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e =Parity determination in VN — Y&

(model-independent)

A.W. Thomas, K.Hicks, A.Hosaka,
Prog.Theor.Phys. 111 (2004) 291
FF—IZ+G+ neo {hpgghﬂﬂ&

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

Lo

. v
(-'..rg:.'.'-.« Ja =

S
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'he reaction 1+ 2 — 3 + 4 at the threshold

Thsbs = 5~ (jipu japal SMs) x

J M
SMglm

J=js+iads+ia—1, .., [is—Jo| _, = =»
: S= !-l- 2

(=1)* =, where o = womw3my 3‘=§'+r

Pauli: (-1} = ]

(12 = (-1 )

T=1 (=1 =x S§=0 if m=+I1

* S=1if 7=—-1

T=0 (—1)% = =7 S—1 if = =+1

. S—0if r= -1
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The NUMBER of AMPLITUDES a%°

1 35

——.......1 i ;
jl_jz_ja—'iandjil_zj Eg'rg-m-t

Jj?=j4+%! "Im=j4_%

g

S=0

a%® = a7’ where (1)t = .

For j, > 2 5 — three amplitudes atl = ¢
® ﬂ'ju ﬂ§m+1 :;m l:| if (_])Jp — T,

S TARNGE O S S o
L] ﬂtfm‘ ﬂljp ﬂjp ) 1f (_1j P = _ﬂ--

For j; = 5 — two amplitudes:
-.I=] 3 L_--U!LZE-‘. lfﬂ'=+1,
J= J=lol=1. Hr="=1



NONSTANDARD ME wog

The polarized cross section

do(py,p2) =@ ) [TM|* =
H3 ey
1 1
{§,u1-2—m|SM Y VRL+1)U +1) x
ML A ML

x(S M LO|J M)(8 M L'0|J M)a’® (a}5)*,

Using the relations
1 1 4+ 30
(GH1542/00) = x5, \/%JCE;H

1o
o, RO y [T}+
(zmzml ) = X1,0 N 5K

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

1 1 -

(5#15#2|UU) = ;1(1 —P1 - P2), (3)
11 Y1+ p1-p2—2p1p:), M =0
=l 1M = ¢ 4 2H2z )y 1
(grighallM) {%[1 + (P1s + Pas) + Prapas), M =

(4)



The spin singlet initial stato
=0

f_

do(py, p2) = doo(l =p1-p2),  (5)
#__-—-ﬁ

cx,:c - Cy,y o c:,: = -1

‘The unpolarized cross section is given as

1 !
doo=®7 D |TWl =1—0 > (2J+1)[af5P,
J.L
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Spin-spin correlation for %+ ﬁ e ol

~— ——

S'= 1

dﬂ‘{lh ) PE) = dUU (l+csﬂ,r Plx F'E::"'cy,y plyp2y+cz,z Pz _?:'Ez')

for arbitrary j; and j;:
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Cze=1-2GC, |




DA I0.0d  usikow

Fig. 2. Schemativ presenvation of the result for Agy for the lwo possible pasity stales
ol the 8%, Hor either opliou realised the corresponding data should fall into the area
indicated. In case of a negative parity the threshold value depends an the ratio of

the serengeh of the two possible s-wave amplitudes.

given above should be applicable for § < 50 MeV. The expected signal for
A, is sketched in Fig. 2.

Implicitly we assumed that there is no strong 8*X* final state interaction
that would introduce an additional large scale into the system., This is justified,
hecause moat of those meson exchanges that potentially could lead to a strong
final-atate interaction are either absent or should be weak: (i) a single pion
exchange between 8* and I* is not possible due to the isoscalar nature of
the pentagquark, (i) a strong coupling of the 8% to NK is excluded due to
its amall width and (ili) there can also be no strang coupling of the 8% to
the iso—scalar two pion exchange, known to be responsible for the medium
range sttraction of the NV interaction, since then the ®* should not be seen
equally narrow in nuclear reactions [2] and in elementary production reactions
on a single nucleon [4,5].

4. We also want to briefly comment on the possible influence of the background
on the signal. In principle there is the admittedly rather unlikely possibility
that the pentaquark signal observed does—at least to some extend—stem from
an interference of the 8% production amplitude with the background. How
would this change our analysis? To simplify this discussion we will assume
that the observables are fully angular integrated. Thus, we do not have to
worry about the interference amongst different partial waves, In addition, we
will ouly discuse the observables o threshold kinematics,

The observable *rx defined in Eq. (2) is a projeclor oo spin triplet initial slales
irrespective of the final states. ''hus, even if the observed signal would be due
to an interference of a positive parity 8% amplitude with the background, A,
would approach —1 as the energy approaches the 8% production threshold,

The situation is a little more complicated for the negative parity 8%, for here
two amplitudea contribute at threshold. In this case the threshold amplitude

de= 2z

C. Hanhart
etal,
pL BS2Y

C200Y)
4



General method

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

mﬁi: " x;pax;:mpxnm Xig pg> (14)

F Z 21'?'113!',::2'l X.h ml x.?i mz(z)x.:-‘s m3(3) xj-;m-;{‘i):
T g
TR T4

(15)

¢
(271+1) (272 + 1)

dog = SpFF*.  (16)



The ﬂtrmﬁer coefficient
il -y
% + 3o % + 44

« _ SpFo(1) F* 0.(3)

K3 SpF F+ ; (17)
where A,k =0, £1. For j; = j3 = ;
4dogKy = 5,1,_,;1 Z V2L +1) (2L +1) x
2m
S8 1
L/ Jy
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(—1)yz+iatS+I+L(] _ X1 A|Jp0) (L0 L0 |J0)
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_Spin-spin correlation coefficients

SpFoy(1)o.(2) F*
SpF F+ ‘

we found for the case of j; = jo = 3

C.kn -

(23)

p X

dday Oy = 05 - 23 (-1 (20 +1)
ﬂSS*J
x5+ )28 +1) Y (-)F @A+ 1)Vl +1
LLJy
,.
g/11)
! SISJ{] f?
(1A1 = X|Jp0)(JoOL' 0|L0) o 5.2 { g1l
| J11
ES(HJ;S;

C+1,-—1 - IC.‘—|-].,—:l - _C$1m - _Cyjy ?é U, Oﬂ =
C? # 0 whereas Cjj = 0, where i # 7 (i,§ =
£, %)

C:!,I —_ Cy,y — Cz_z = =] fDI' S — Sr =1

12



TENSOR POLARIZED 6~ (jo > |

Spin-tensors for any spin j:
Tymlj)y I=2j,2j1,--- ,0
M;J‘lg pEzi’ -J

| e
o

N+N—=Y +6+

K-&M}'JaMa SP{TJYMFTJBMEFTJWMW‘ F+}
SpFF+

1 My ,00 My
K]. MN — KMN Epin't-rmfer
R Ao ., CLF v, SPin-spin correlation

Kmnn*.r.,e Mo _, tjo My tensor polarisation

For Jy — even , Mg = U3 L) 1s measurable
by asymmetrics in 67 — M 4+ N
)/ S.M.Berman, M.Jacob, Phys.Rev. 139 (1965)

B1023)/



xgﬁ:-hﬂa = 8,130 6My.0 KJFMF-JBME
£5=9=0.

for polarized beam the [inal spin-tensor

correlation:

eis absent for S=0 jp — 2'6 7 = +1]
pn — A%t 71 = -1,

e occurs for S=1pp - X0 7= —1,

o — A6 7 = +1

Example: jo =3, T =0, 7 = +1,

SpFF* K™ {|u*’f|~3 ail” +

/30 V2 s o V15 5 5
+R€(Tﬂ§ﬂ{1]* o “2—'-’1%'3[1} = Tugaf )}

SpFF™ ty = ——|ﬂ2| - —|i11|2
1
—5Re (\/_ 202" + V/30a2a) 3\/_4:11.:11)



Conclusion

Model independent analysis of the V' —
y'©" at the threshold for arbitrary spin

. ik gk g

jo (3,3,8):

* S=0
o =
C::,I=Cy‘y=cz1z=—1 PP ’*E+e e i
ne* 7 =-4
Kv =0, K7 ¥vJeMe _ () PN A
¥ r SR Iy M, . :
i i Ig=0
* S:]_
y T .
CI.:I:=ny}{] FP.:,E‘:@ ) : 1
| o = 4
KF%[] KJ}*M}’,JEME?EU pn +AT8 i
u ! JJ‘\,I'_'HN

. then {;; = 7o

b |22

* if jo >

* 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

YUNU Phys. Lett. RS595 (200y) 27%;
hep-ph /04022146



