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Extracting F2(q?)/F3>*(q? from p(e,e’K*)A/X° polarizations?

Robert A. William¢& and Toyce Mechelle Small
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In kaon electroproductionp(e,e’K*)Y (Y=A,3°), hyperon polarization is an observable which arises
from interference between resonai*(,A*) and nonresonant amplitudes involving the hyperon anomalous
magnetic form factor§§(q2) and F§A(q2). Within the framework of an effective hadronic field Lagrangian
model we investigate the possibility suggested by Williams and Truman that/h polarized cross section
ratio may be approximately proportional to the form factor r&t@r’F%A and independent of the dominant
N* amplitude. We illustrate both the simplified case where the relation between the form factor and polarized
cross section ratio is an identity and the sensitivity due to dynamical assumptions about nearby resonances and
the gkna coupling constant.S0556-28187)01502-1

PACS numbes): 13.40.Gp, 12.40.Vv, 13.88e, 14.20.Jn

I. INTRODUCTION and enhanced for backwakd.m) kaon production angles
(i.e., largelt|, small |u] kinematic3. This is precisely the
An important emphasis in nuclear physics phenomenolenergy and angular dependence we expect as a signature for
ogy is the development of models based on effective interpolarization dominated by interference between a resonant
actions which incorporate dynamic symmetrjesy., chiral, ~S-channelN* and nonresonant-channel hyperon ampli-
SU@)g, crossing, covariance, elcto form a unified and tude. Since our model has a much largeéNA coupling
consistent description of nuclear structure and reactiongompared toKNZ (i.e., gxna>0kns), We naively expect
Models which employ symmetries tend to be very efficientthe g° dependence of polarized (X°) production to be
(e.g., small number of parametgiand predictive, although governed by the product of tHé¢* transition,F?*N(qz), and
sometimes beyond experimental verification. Consider thgnomalous magnetléﬁ(qz) [|:§A(q2)]form factors. To test
application of SW3)g flavor symmetry in vector meson oyr hypothesis, we note that thg? dependence of the
dominanc&VMD) [1,2], quark[3-5], and solitor{6,7] mod- A0 polarized cross section ratio should be independent of

els of octet baryon electromagnetic form factors. In eacl'{he commonN* (1710Ny transition form factor. Further-
case, the underlying 38) symmetry enables a prediction more, if our hypothesis is correct, then the choice of hyperon

of the hyperon form factors in terms of model parametersmrm factors should govern tha? dependence of the polar-

fixed by the nucleon data. Theoretical interest in the hyperorilZed cross section ratio for whatever assumptions we make

form fgctors centers on understanding the _effects of explici bout the hyperon form factor behavior. We investigate three
and hidden strangeness on electromagnetic observables.

though it is possible to compare model predictions agains&bdels of the hyperon form factors exhibiting very different
lattice QCD calculationgs] (for small spacelike?), there is dependence to test the general validity of our hypothesis.

N dat ilable f direct s ith Before moving on to a discussion of our calculation we
presently no data available for a direct comparison With €xy, 10 1nat even if we could unambiguously prove the validity
periment, except for one timelike measurement of

of our proposed technique, experiments following our pre-
scription would be very difficult. Although thé& polariza-

sible to construct a stable hyperon target. It is natural tZ[Lon is self-analyzing due to the weak decay-p, the

O . . . . . .
question if it is even possible to measure any of the spaceliké Polarization WOOU|d be very difficult to measure since it
hyperon form factors by some indirect method. In this papef€cays nearly 100% by the radiative transith- A y. We

we address this question by investigating our hypothesis th&mphasize that our goal is to test the conceptual feasibility of

the polarizedA and3° cross sections near threshold in kaon our hypothesis from a theoretical point of VIEW. We S|mply
. ; : acknowledge that there are experimental difficulties which
electroproduction are dominated by interference between the . ,
* . : we do not attempt to overcome or address in detail.
N*(1710) resonance and Born amplitudes proportional to
the Pauli magnetic form factofs, and F%A, respectively.
Our hypothesis is based on model calculatigdsscribed
laten showing that both\ and3.° photoproduction polariza-
tions are strongly peaked at th& (1710) resonance energy A comprehensive theoretical model was previously devel-
oped for the electromagnetic production of the low-lying
A,2° hyperong[10—12. The model parameters were deter-
*Present address: Hampton University, Department of Physicgnined by a simultaneous fit to the low-energy photoproduc-
Hampton, Virginia 23668. Electronic address: bobw@cebaf.gov tion, p(y,K™)Y, electroproductionp(e,e’K™)Y, and radia-
Present address: Jackson State University, Department of Phytive capture,p(K~,7)Y, data in theY=A,3% A (1405)
ics, Jackson, Mississippi 39217. hyperon channels. To simplify our analysis we consider the

Il. MODEL DETAILS
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s- channel graphs: L- Hy
tyz—qz—. (2)
K" Y K } X P
v o The unpolarized differential cross section is calculated from
Ip N o the spin-averaged squared transition amplitude
'JJ\A:\\ \\\\ ) 1 L Y . -
v v Y (=72 2 lete(er,sp) 5 Ue(er SR
S1:52 \,\/ q
t- channel graphs: (3)
& Y K M e? S [iq? 2
Y =7 [2 9°[Hy(N )
‘e X . wr 4q*Mg 5
N \
rrlyJ. P r‘rr;P p +2ey- Hy(MN)], 4
u- channel graphs: where for each external spin-1/2 particle carrying four-

momentumx and spin projectiom. we associate a Dirac
spinoru(x,\). The hadronic current is explicitly conserved
through the decomposition

+ v K+

Y K . .
. \\

g A e B a8}
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k4 p Y P rJ ¥ P

" TR e+ 0 ;

FIG. 1. dFleynrrILin ilaNgrai?ssocor’Ltnlbyfcr;g mi’f K )AAizezom TheB;(s,t,q?) factors are the so-called invariafur covari-
lerlgocr)?er(igi{O)} }{_/i*}(:{/\()imé)} K)i’ c{iiag};;n{]s(are ()ex ant Feynmahamplitudes, which are scalar functions of the
cluded as a passive duality constraint. Lorentz-invariant Mandelstam variables, and INQ terms

form a complete basis of gauge-invariant matrid@sac op-

minimal low-energy model detailed in RéL.1] which incor-  €rators:

porates a passive duality constraint through elimination of )
t-channelK* diagrams and a truncation of baryon reso- Ni=3 ys(y-qy,—v,7-q), NiZYS(pﬂ_ gqﬂ)
nances with spir=3/2. In Fig. 1 we display the Feynman aq
diagrams and corresponding resonances that detail the dy-
namical content of our model. We have shown in R&g2]

that the K* amplitudes generate higher partial waves re-
quired at intermediate energie§{=1.9 Ge\} due to our
neglect of higher spin baryon resonances, but have a ques- No,=¥s(1-qy,—v-al,), No=ys(y-q0,—a%y,).
tionable role in the hyperon production mechanism near (6)

threshold. We show later that our hyperon polarization hy-

pothesis breaks down even in our minimal model, and thug—he polarizgtion of _the finql-state hyperpn is defined as the
investigating possiblek* effects becomes a moot point asymmetry in the differential cross section between spin-up

which we do not pursue. We review some of the essentiafflnd spin-down hyperon production. We employed a covari-

details about the electroproduction formalism in the next sec2t S(;)'n pfr“’l%c“of‘ operat(t)r to determine the spin-up and
tion. Additional discussion including expressions for the co-SPIN-down hadronic current,

variant Feynman amplitudes and numerical values of the ef- o

fective Born and resonance coupling constants can be found IH(TH)=2A%ys7-9). (@)

in Ref.[12].

~
Ko™

HYNA ) =uy(I ) Up(P,N). (5

6
Zl Bi(svt!qz)w

l-q
N?,L:’)/S(I,u,_ ?qu)! Ni:')’5(pqyu_'YQPM)a

¢, is a spacelike unit-4 vector perpendicular to the hyperon
momentum directionl( £=0) which defines the spin quan-
l. ELECTROPRODUCTION FORMALISM tization axis, taken to be normal to the hadronic scattering
To establish notation for explicit discussion, consider thePlane defined in Ref{12] (spin “up” corresponds to the
electroproduction reaction directiony=qgXxKk):

e(e;)+p(p)—e'(e)+K (k)+Y(D), ) £§,=(0, —sing, cosp, 0), ®

where each particle’s four-momentum is labeled in parenthewhere ¢ is the angle between leptonic and hadronic scatter-
ses. The virtual photon momentum is defined to being planes. The polarized hadronic current is

g=e;—e,. In the one-photon-exchangoe approximation, the

transition amplitude for hyperoW=A,%" production is ex- —
pressed as the invariant product of leptoni#) and had- H(TD=uy(LADIIT L)
ronic (Hvy) currents mediated by the photon propagator

9,.,/9% where

6

) Bi(s.t,g?) M [up(p.\),  (9)
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(T 1) = yoITT(1 1) yo=TI(|1). (10) TABLE |. Effective vector meson coupling constants of the
three hyperon form factor models.

In this analysis, we calculate only the transverse two-body

virtual photoproduction cross sections, which assume a par- kyCy
ticularly simple form in the c.m. system and permit a direct,, | I m
comparison with photoproductiafie., q>—0):
om p —0.5x54 K3 A —3.3ks4
_doy™ w 0.5, 0 0
da—Y(Tl)_ dQK (Tl) ¢ 05KA Ky 1.6KA
|k| MPMY 1 X 2
- 1 y 2
ol Ton7s, 2, 2PN, Prdoy=Ky(|ty(D P~ ty( D) 18)
(11 6 )
=K{ 2 Im(BB})Im(T), (19

The unpolarized(polarized differential cross sections are
obtained from the definitions

ij=1

doy=doy(T)+doy(l), (12

Pydoy=doy(T)—doy(]), (13

wherePy is the polarization of the&r=A,3°% hyperon.
To demonstrate that the hyperon polarization is an inter

ference observable, we consider the covariant expressions f§

whereKy andKy, are overall kinematic factors which depend
on the hyperon mass. Here we see the interference structure
of the polarized hyperon cross section in the bilinear product
Im(BiBj*). We employ resonance propagators of the form
(s— Mﬁ,* +iMy«In+) Y, and hence for energies corre-
ponding to a narrovg-channel resonancg.e., Js=Mys)

the spin-projected squared transition amplitude. Using th&1€ polarized cross section is dominated by the product of

spinor completeness  relationS, u(x,\)u(x,\) = (- x

+M,)/2M,, and defining the usual electromagnetic fine

structure constanta,=e?/47), the squared spin-projected

transition amplitude can be expressed as

T, ) ( 1 )
q2

8MyM M2
+T3(1 D],

6
> BBITI(T])

ihj=1

ty(T1)]?=

(14
with

TH =T (y- 1+ MOII(T DN (v p+ Mp)A_ﬂ;gMV](iS)

Here we consider only th'a‘iilj sum in Eq.(14) which corre-

purely imaginary resonance and purely real background am-
plitudes. Our goal is to establish whether or not the real

amplitudes are primarily the Born terms proportional to the

unknown hyperon form factors.

IV. MODEL FORM FACTORS

Hadronic substructure is accommodated through the use
of extended vector meson dominance electromagnetic form
factors[1,13]. The nonstrange baryon resonance transition
form factors are assumed to be proportionaF§§qg?) of the
proton. We parametrize the hyperon form factors with the
functional form

2 2

sponds to the polarized photoproduction cross section when

q°—0. Note that all of the nonzero terms in the trace for-
mula (15) coming from the first term of the projection op-

erator are purely real and correspond to 1/2 of the unpolar-

ized cross section, whereas from the second t@nrolving
+3ysy- &) there is a common factor

=T (y-D(y-p)(y-Q)(y-€) ys]=+4i€""*Pl ,p,Aaép
(16)

c.m.

— = 4is|k||q|sinbg .,
(17

which is purely imaginary and determines the polarized cros
section. Also note that the polarization angular distribution
has an overall sif},,, dependence{ is the angle between

the photon and kagrand thus vanishes for extreme forward

q
kAF2(a3)=F3(q?) KA+KwaW+K¢C¢W}'
(20)
2
ksaF3M (%) =FY(0%)| ksa+&,Cprm—s|- (D)
p q

The F}(g?) function interpolates the smaif behavior gov-
erned by the vector meson poles to the lagfebehavior
governed by perturbative QC[1]. We use the experimental
values for the anomalous magnetic momesis- —0.61 and
ksA=1.61. The effective vector meson coefficiemsCy

are chosen in three models to produce disticbehavior
for the FQIF?A form factor ratio. Numerical values of the
coefficients are listed in Table I. Model | produces a decreas-
ing form factor ratio with increasing?, whereas models I
gnd Il have increasing ratios. Model | corresponds to an
arbitrary choice which we used in our preliminary analysis
reported in Ref[1]. Model Il is a special limit that reduces
the A form factor(20) to a simple product of» and ¢ poles

and backward c.m. kaon angles. The polarized cross sectidat low |g?|) and theXA transition form factor(21) to a

has the form

second-ordep pole. Model Il employs couplings derived
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from the universality relations of our baryon octet moidg| assume some enhancement at backward kaon afoglesng
We use thery parameters from our previous work, but the from its propagator relative to the other real amplitudes.
S A form factor (which is aAl=1 transition requires a Now we re-express Eq19) in the form

simple extension to our universality relations using Clebsch-

Gordon coefficients: Pydoy=Ky > Im(TH{BY B BB
I
(110400) N " N
C,(3°M)= TS )= Vic,3h). (22 +[BY BB BL]). (24)

. . b . . .
Before we discuss numerical results, we illustrate a toy calll the limit when theB; a.mplitudebs are negligible compared
culation showing the limits when the polarized cross sectioyVith those of theA*(Le. if B{">By), there is pure interfer-
and form factor ratios are approximately and exactly propor€nce between thal* and A amplitudes. Now we consider

tional. the form of the invariant amplitudes for hyperdf= A ,3.°
production:
V. TOY CALCULATION OF Pydoy R - ,U«YAF;(A ,
Starting from Eq(19), we note that each invariant ampli- Bi"(Y)=0kna u—M?2 Gi(Y), (25
tude B; gets contributions from each hadronic field in the
space of our modefalthough some terms are zgrdf we N* Oknes | n*
dial the energy corresponding to a narrdw; 1/2 nucleon B; (E)Z(QKN*A)Bi (A), (26)
resonancéi.e., s=My«), then we can make the decompo-
sition where theC;(Y) factors are constants that depend on the
hyperon masge.g.,C1(A)=2M,; C1(2)=M,+Ms], and
B,=B°+B+iBN", (23  the N* amplitudes for2® versusA production differ by a

constant. Note that th& and3.° have the same spin, parity,
where B? represents all of the real background amplitudesand nearly the same mass; therefore, Gh€2) and C;(A)
other than theA [i.e., p, K, 3° A(1405), .. ], and we factors all have the same signs and differ by the sball
assume strong dominance of the siniye resonance for the Mass difference. SettingC;(2)~Ci(A)=C;, Ky~Kj,
imaginary component. Thé field is singled out because it is BiN*(A)EBiN , and taking the\/2° polarized cross section
weighted with a relatively large coupling constant and weratio, we obtain

Prdoy KA gknal #aF3(q?)/(u=M3)] (8" ¢;-B)"Cil -
Psdos  KiginalusaFz " (09)/(U=MD)](Gknes /Ganen) 35BN C;—BN ]’
:( A gKN*A) Flz\(qz) 8
wsa Genes ) F3(02)

Therefore, under the assumptions of pire-A interference  larizations of our full modeli.e., no approximations Note
and equal-mass hyperons, we see that the polarized cro#se strongN*(1710) resonance peaks for ba#? and A
section ratiog? dependence is proportional to the hyperonpolarization. Also note that the pe3} polarization is larger
form factor ratio and independent of ti¢*py transition  than theA, which appears to be consistent with pure inter-
form factor. In the next section we investigate numericalference between thi* (1710) andA amplitudes, since the
sensitivity to theX-A mass difference and specific dynami- product of effectiveS A and N*(1710) couplings is larger
j:\al assurg%tlons abo#t our ambplltuqle_s. _W((ej fm_dhthatﬁhe than the product of A and N*(1710) couplings,
the e, kaon angle, but our Simplying cynamical approxi- Lo 0k (anspdiass) > (ki) (un i ). The
A . C . . 3" also gets a large polarization frotn resonances for en-
mations made in deriving Eq28) (i.e., neglect of interfer- ergies above/s=1.85 GeV, but decouple from the due to
ence with other Born and resonance background tears . ; ; . .
not valid in our full electroproduction model. ISoSpIn gonservauon. !n I_:|g._3 we Sh.OW the.correspondmg
polarization angular distributions, which vanish at the end
points (as expectedand show a backward angle enhance-
ment for bothA andX°, consistent with the idea that the
In Figs. 2—4 we show the results from our preliminary dominant interference from the real background is due to
analysis, qualitatively discussed in REf], which led us to A propagation. Figure 4 displays tlg dependence of the
this more detailed investigation. In Fig. 2 we plot the energyhyperon form factoimodel ) and polarized cross section
dependence of thd and3° photoproduction ¢?=0) po-  ratio (normalized at the photoproduction pairfior two dif-

VI. NUMERICAL RESULTS



886 ROBERT A. WILLIAMS AND TOYCE MECHELLE SMALL 55

T T T 10 TrrroT T T T
07+ 22 2 1 /4
q =0GeV ] — Fp/Fs;p Model I) Yy
cos b, =0 i / /
09 7 Ppdop/Pydoy, /i,»" R
08} 1
07} -
06 " .
W =Mx"a710)
-——— cos 8., =0.0
0_'5 - cos O, =-0.85 ]
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FIG. 2. Photoproduction energy dependence of the hyperon po- ) ) ]
larizations. FIG. 4. Polarized cross section ratinoormalized to photopro-

duction do, P, /dosPs compared with the model | hyperon form

: A SA H 2
ferent c.m. kaon angles. Note the dramatic improvement offctor ratioF2/F5™ as a function ofy”.

the polarized cross section ratio at a backward kaon angle

(cosf, ;= —0.85) in following the hyperon form factor ra- Spacelike hyperon form factor ratio, we now show that upon
tio, which is intuitively consistent with our hypothesis that closer examination our original interpretation was incorrect
the A and=° polarizationgnear thresholgare dominated by ~Of, at least, oversimplified. .

pure interference between the (1710) andA amplitudes. In order to understand deviations of our hypothesis com-
Although these preliminary results seem to support our hying from theX-A mass difference independently from spe-

pothesis and suggest a possible method for measuring tidfic dynamical approximations, we now discuss the numeri-
cal results of our toy polarization mod€li.e., pure

interference betweeiN*(1710) andA]. In Figs. 5-7, we

T i ' " plot the polarized cross section and hyperon form factor ra-
0.7 | q° =0 GeV? - tios of models I, Il, and Il for co§.,,= —0.85, 0.0, and
W = Mo 0.85, respectively. We find that tl-A mass difference has

a minimum effect for co&. ,,~0, as seen in Fig. 6. We have
verified numerically that if we artificially seMs=M, in
our program, then our toy calculation reproduces the identity
(28) for any choice of co&. ,,. In the remaining figures we
fix cosf, ,,=0.0, so that any deviation of the polarized cross
section ratio from the hyperon form factor ratio can be at-
tributed to dynamical effects.

In Figs. 8—10 we show thg? dependence of models I, Il
and lll, respectively, compared with the polarized cross sec-
tion ratios. Here we see a breakdown of our hypothesis since
the degree to which the polarized cross section ratio follows
the form factor ratio depends on the choice of form factor
model. The comparison gets progressively worse going from
model | to Ill. In each figure we also show the sensitivity of
our results to the inpudkn, coupling constant. From the toy
calculation, Eqs(27) and (28), we know that the polarized
. cross section ratio should be independentggf,, if our
1.0 05 0.0 05 1.0 original hypothesis[i.e., pure N*(1710)A interferencé

c0s 0. were correct. Our results suggest that interference terms
other than purd*-A are important and violate the dynami-

FIG. 3. Photoproduction angular dependence of the hyperon posal approximations leading to E¢R8).
larizations. To further understand the breakdown of our hypothesis,

0.0 . .
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10 T T T T 10 T T T T
g — Faffzp ] di — FalFgp ]
gk~ 77 PAdO‘A/PEdO'E 1 st 7 PAdUA/PZdJE i
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6 . 6 1
3 | W=Myane | Sr W =My am0)
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3+ 3+ .
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FIG. 5. Toy model polarized cross section rafimrmalized to FIG. 7. Toy model polarized cross section rammrmalized to
photoproductiondo, P, /dos Ps compared with the models |, I, photoproductiondo P, /doyPs compared with the models |, 11,
and Ill hyperon form factor ratio,/F5* as a function ofj? for  and Il hyperon form factor ratio§5/F3* as a function ofy? for
cof, = —0.85. co¥Y, = 0.85.

we invgstigate poIarizatio_n contributions arising f_rom indi- inations. In both figures the solid line is the full calculation

vidual interference terms in our model space. In Figs. 11 an@ ' 9 :

12 ot th d q £ th lariZednd and the dotted line represents the full result without
Wwe piot the energy dependence ot Ihe polariaean N*(1710)A interference, whereas the dashed line corre-

30 cross sections, respectively, for various interference COMgponds to puréN* (1710)A interference. We see that the

10 : R ,
1.0 e e A T
dl FAFsA | —— Fj/Fyyp (Model T)
gl P Ada A/PZda »
| 09 - - P Ado’ A/PEdUZ
71 |
6 1 08 — gk = 10.0
5 N gKNA = 4 1 /"
W = My'(710)
4 cos O, = 0.0 0.7 //’ |
3 ///
0.6 " .
2
1 i W =My u710)
05177 €08 8,y =0 ]
0 I i
05 04 03 02 01 00 04 . . . s
2 2 N
q (GeV ) -0.5 04 -0.3 -0.2 -0.1 0.0

q’ (GeV)
FIG. 6. Toy model polarized cross section rafimrmalized to
photoproductiondo P, /dosPs compared with the models |, Il FIG. 8. Full calculation of the polarized cross section ratio using
and Il hyperon form factor ratioE‘Q/F%A as a function ofg? for model | hyperon form factors, showing sensitivity to they, cou-

c0¥Y. »=0.0. pling constant.
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2.0 T T T T 0.5 l | |
18} —— Fp/Fx;p (Model 1) |
= Ppdop/Pydo ]
1.6 - AYTAYEEOY | 04 q2 o GeVZ
cos 0, =0
1.4+ |

06 d
------ gknA = 100
04r o —41 W=Myane A
Bl = cos ocm‘ =0
02 i
0.0 1 1 1 1
05 04 03 02 01 0.0
2 2
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FIG. 9. Full calculation of the polarized cross section ratio using .
model Il hyperon form factors, showing sensitivity to theys

coupling constant.

30 polarization is largely dominated by puhé* (1710)A
interference(near thresholy but the A polarization gets a

I
w
T

PA dop [GeV™]
[=)
(3]

I
—_
T

~UN

00

1.6 1.7 1.8 1.9 2.0

FIG. 11. Energy dependence of the polarizedphotoproduc-
tion cross section for different interference contributions: full cal-
culation(solid line), full calculation with noN* (1710)A interfer-
ence(dotted ling, pureN* (1710)A interferencgdashed ling and
pure N* (1710)N* (1650) interferencédot-dashed ling

nances, shown as the dot-dashed line in Fig. 11. A key ob-

much smaller contribution. We find that the dominantservation is that th&* (1650) resonance has a mass below

mechanism of polarizeﬁ photoproductior(in our mode] is
due to interference betweei*(1710)N*(1650) reso-

10

—— Fy/Fy;; (Model IIT)

“““ P Ada A/P Eda b

W =My'(1710) 4

cos @, =0

-04 -0.3 -0.2 -0.1 0.0

the K*30 threshold and above tHé* A threshold, and thus
largely decouples from polariz&?O production, but contrib-

1.5 T T T T T T T T
q2 =0GeV’
cos b, =0
10+ R
K
>
[
<)
W
[}
=]
Host
00 [ R

16 1.7 18 19 20 21 22 23 24 25
W [GeV]

FIG. 12. Energy dependence of the polariZ®photoproduc-

FIG. 10. Full calculation of the polarized cross section ratiotion cross section for different interference contributions: full cal-
using model Il hyperon form factors, showing sensitivity to the culation (solid line), full calculation with noN* (1710)A interfer-
Okna coupling constant.

ence(dotted ling, and pureN* (1710) A interferencgdashed ling
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VIl. CONCLUSIONS

Based on qualitative featurdse., characteristic energy
9r — Fp/Fyp (Model III) ] and angular distributions consistent with pife-A interfer-
- Ppdo/Pydos ence previously observed in model calculations of

p(y,KN)A and p(y,K*)S° polarizations, we proposed a
possible method for extracting they/F>* hyperon form
factor ratio[1]. Here we have presented a quantitative de-
scription of our preliminary results in addition to a detailed
analysis of our hypothesis using a phenomenological, low-
W = My 10, energy hadronic Lagrangian pole mod&P]. Explicit con-
sideration of a toy calculation based on pbté-A interfer-
ence has helped to clarify the role of dynamical
approximations and the presence of effects coming from the
3,-A mass difference while providing a benchmark for test-
ing our hypothesis. We have shown that tifebehavior of
the polarized hyperon cross section ratio is very sensitive to
dynamical assumptions about nearby resonanpes.,
---------------------------------------------------------------------------------------------------------- N* (1650) amplitud¢ We conclude that our suggested tech-
nique for extracting the hyperon form factor ratio is not valid
in this model and is not likely to be valid in any model unless

0.5 -0.4 -0% -32 0.1 0.0 there is nearly purd*-A interference for both\ and 3°
q (GeV) production mechanisms. In passing, we note that since our
model predicts nearly pur®&*(1710)A interference for

FIG. 13. Sensitivity of the polarized cross section ratio >° polarization, theq? dependence of the peak polarized
do Py /dosPs to the N*(1650) amplitude using the model Ill Cross section neays=1.71 GeV is approximately propor-
hyperon form factors. Dotted line is full calculation and dashed linetional to the product ofN* (1710)y and 2 Ay transition
is calculation withN* (1650) coupling set to zero. form factors. Although this possibilty is interesting, one

should be careful to understand the effects of nearby spin-

utes strongly to\ polarization. To demonstrate the effect of 3/2+resonances such a¥*(1700;3/2") and N*(1720;
theN* (1650) on the polarized cross section ratio, we use thé/2") before suggesting a viable experiment.

form factor model Ill, which produces the largdsbvious
violation of the identity(28), and show in Fig. 13 the results
of the full calculation consecutively witkdotted ling and
without (dashed ling the N* (1650) contribution. We find The authors thank Hampton University’s NUHEP director
that neglecting thé\* (1650) produces close agreement be-Warren Buck and outreach coordinator Carlane Pittman for
tween the form factor and polarized cross section ratio fotheir support of the UnlPhy undergraduate summer research
small g2, but a growing violation fofg?/=0.3 GeV? indi- program. R.A.W. acknowledges support from NSF Grant
cates a transition away from pul (1710)A interference. No. HRD-9633750.

cos b, =0

ACKNOWLEDGMENTS

[1] R. A. Williams and C. P. Truman, Phys. Rev. 83, 1587 [7] P. O. Mazur, M. A. Nowak, and M. Praszalowicz, Phys. Lett.

(1996. 147B, 137 (1984
[2] S. Dubnicka, A. Z. Dubnickova, J. Kraskiewicz, and R. Rac- [8] D. B. Leinweber, R. M. Woloshyn, and T. Drapper, Phys. Rev.
zka, Z. Phys. (88, 153(1995. D 43, 1659(1991)).
[3] H.-C. Kim, A. Blotz, M.V. Polyakov, and K. Goeke, Report [9] D. Bisello et al, Z. Phys. C48, 23 (1990.
No. hep-ph/9504363, 1995; Phys. Rev5B, 4013(1996. [10] R. A. Williams, Ph.D. thesis, North Carolina State University,
[4] J. P. Kroll, M. Schuermann, and W. Shweiger, Z. Phy84K, 1993.
109 (1993. [11] R. A. Williams, C. R. Ji, and S. R. Cotanch, Phys. RevAZ
[5] M. Warns, W. Pfeil, and H. Rollnik, Phys. Lett. B58 431 452 (1991).
(1991). [12] R. A. Williams, C. R. Ji, and S. R. Cotanch, Phys. Rev&;
[6] C. V. Christov, A. Blotz, H.-C. Kim, P. Pobylitsa, T. Watabe, 1617(1992.

T. Meissner, E. R. Arriola, and K. Goeke, Prog. Part. Nucl.[13] R. A. Williams, S. Krewald, and K. Linen, Phys. Rev.K1,
Phys.37, 91 (1996; Report No. RUB-TPII-32/95, 1995. 566 (1995.



