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(Dated: March 28, 2013)

Experimental results on thE " (1189) hyperon transverse polarization in photoproduction on drdyen
target using the CLAS detector at Jefferson laboratory ezsgmted. Th& ™ (1189) was reconstructed in the
exclusive reactiony +p — K% + X1 (1189) viatheX™ — pn® decay mode. Th& 3 was reconstructed in the
invariant mass of two oppositely charged pions withithédentified in the missing mass of the detecpad =~
final state. Experimental data were collected in the photangy ranger-, = 1.0-3.5 GeV (/s range 1.66-2.73
GeV). We observe a large negative polarization of up t%93s the mechanism of transverse polarization of
hyperons produced in unpolarized photoproduction expartmis still not well understood, these results will
help to distinguish between different theoretical modelsyperon production and provide valuable information
for the searches of missing baryon resonances.

PACS numbers: 25.20.Lj, 24.70.+s

I. INTRODUCTION Therefore, the\ polarization is given by the strange quark.
However, theud quark pair in thez? is in a spin 1 state point-
ing in the direction of th&? spin. Then the spig of the ©°

The constituent quark model is very successful in describ;s ' e to the opposite direction of the strange quark spie. Th

ing the observed baryon states. However, there are a nun§'quark is either produced polarized or else acquires it durin

ber of predicted baryon states that have never been observed :ompination with the incident baryon fragments. Henee th
e, the “missing resonance” probler]{ Predictions sug- ,q\arization of theA and theX® should be similar in mag-

gest that some of these states decay primarily to hyperon-ka ;v 4e put opposite in direction. However, recent CLAS re-
(Y K) final states Z]. This has initiated intense experimen- .« B, 10] show that while this symmetryPy ~ — Po,

tal activity in photoproduction of these channels at faet holds for backward production angles of the hyperon in the

such as SAPHIR, GRAAL, and JLab-CLAS. The maoin resultSeenter-of-mass (c.m.), it is broken for mid and forward hy-
were obtained in the reactionp — AK™, yp — XK,

q 20 | | peron production angles in the c.m. frame. For the case of
andyp — X7 Ky [3-10. Recently, several new resonancesy,q ¥, we should expect thaby+ ~ Pso based on isospin

have been shown to exist], 12] at around 2 GeV based symmetry when comparing the reactions — %+ K and
on a multichannel partial-wave analysis of existing data onyp YO RT o

pion- and photon-induced inelastic reactions. In those-rea
tions, hyperons were seen to be polarized normal to the prq
duction plane (a plane made by the momentum vector of thg e 1oy and the+ polarization was measured in a limited
tA)eamAand thAe momeAntum \fector of the hypenqﬂn, along kinematic range. The measurement of polarization of all hy-
71z = Pbeam Phyperon [Pbeam Phyperor) although neither beam o 00 \yith higher statistics compared to the present world
nor target were polarized. The study of hyperon polarizatio j,5 js needed to better understand the mechanisepfark
gives an important insight into the mechanisnsafpair cre- pair creation and subsequenguark polarization

ation, including thes-quark polarization with subsequent po- ™ ge|o\ we present experimental results on the transverse po-

larization transfer to the produced hyperob3 [14]. Because |4rization of thes+ hyperon from the reactionp — S+ K©

the hyperon polarization is a result of the interferencevben obtained with an unpolarized tagged photon beam andsan un-

the spin dependent and spin independent parts of the Scatt?folarized hydrogen target with CLAS in the photon beam en-

ing amplitude 15], its experimental study provides access toergy range 1.0-3.5 GeV (which corresponds,ts ~ 1.66-

various amplitudes contributing to the production of hyper ; 73 GeV) with higher statistics compared to the available

ons [16]. world data so far.

CLAS has measured andXx? polarization with the high-

est statistical precision so far upy&s ~ 2.84 GeV [4, 9, 10].

Based on a simple non-relativistic quark model tllequark-

pair wave function in thé\ is anti-symmetric in both flavour

and spin, and as a result, this quark pair does not carry a spin The experiment was carried out using the CLAS detec-
tor [18] and the Hall-B photon tagging facilitylP]. The
photon beam is produced by bremsstrahlung of unpolarized
electrons in a thin gold foil radiator of thickne§—* radia-

*Contact authorcnepali@jlab.org tion lengths. The photon energy tagging range is from 20% to

TCurrent address:INFN, Sezione di Genova, 16146 Genovg, Ita 95% of the incident electron energyd. The target cell was

fCurrent address:Christopher Newport University, Newpews, Virginia 40 cm |0ng, placed 10 cm upstream of the nominal CLAS

23606 center. Additional details of the experimental setup ared th

Polarization of the>*(1189) in photoproduction on a pro-
on target has been measured by SAPHIR] put statistics

IIl.  EXPERIMENT
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where theK? is a mixture of K2 and K¢ [20, 21] which are e A cut on the missing mass of the proton and two
CP eigenstates: charged pions to select the", |MM(prtn~) —
1 M,o| < 30, whereM,o ando are the fitted values
K> = —(|K2> + |K}>). ) of mass and width of ther?, respectively, from the
V2 M M (pr*x~) distribution. See Tableand Fig.3(b).

Then, theK?, being a short lived meson, decays quickly to
7+ andr— with a branching ratio of 69%2P)] via the CP con-
serving weak decay, while th€?, being a long lived meson,
decays essentially beyond the CLAS detector, which makes
it undetectable. Th&™ decays to a proton and’ with a
branching ratio of 51%J2] via weak decay. So, the detected
final state particles are proton;", and=—, while ther® is
reconstructed from the missing mass of the proton Atid
The K'{ is reconstructed from the invariant masstofr —:

e A cut on the missing mass of the two charged pions to
selectt, [IMM (7t 7~ ) — Ms+| < 30, whereMsx+
ando are the fitted values of mass and width of e,
respectively, from the\/ M (=+7~) distribution. See
Tablel and Fig 4.

Y+p—= KI+St s at 0 +p 470 3)
TheX T is reconstructed in the missing mass6f by requir-
ing the missing mass of the proton afid to bexr?’. Bcollinearity
Y
lIl. EVENT SELECTION Y

\
Charged particles were identified by the time-of-flight \p

method and their momenta. Their momenta were obtained

from tracking in the drift chambers. Events were selected if _ _ _

they contained one and only oper+ andz—. The photon, _FIG. 1: Different distances (f clos_est app_roach and thanealt-
whose arrival time at the interaction vertex as measuretdy t It}:ozggli’eﬁ"éﬁ;ritgh e?ﬁgﬁg ; gz d) p:iso:;e g(s)t%;c(?s ?;: : Ig;?;; :‘ep i
photon tagging system was closest to the event start time megs | ocest approach between the photoh and the protofc? “dis-
suredin CLAS, was selected as the photon that initiatecsthe I (5nce is the distance between the center of DOGA@Nd the cen-
action. Selected events should have only one photon détectgsr of DOCAG 7).

in the photon tagging system withihl ns of the event in the

CLAS because the time interval between electron beam buck-

ets [L9] is 2 ns. A correction was applied to the photon energy

that accounts for mechanical distortion of the photon taggi x10°
plane, and energy loss and momentum corrections were ap- 50
plied to all detected charged particles by using the CLAS en- "
ergy loss and momentum correction packa@sk [ 40

The reaction in Eq3 was reconstructed in the following 0 C
way: ther® was reconstructed from the missing mass of the € 3o
proton and two oppositely charged pions, #ié was recon- 3 r
structed from the invariant mass of the two oppositely cbdrg o 20~
pions, and thé&s™ was reconstructed from the missing mass B
of the K'2. The following cuts were applied to the data: 10

e The momentum direction of the reconstructéd, . ol
should be along the line joining the center of the dis- -1 -0.5 0 0.5 1

tance of closest approach (DOCA) of the two charged COSB,yjincarity

pions and the center of the distance of closest approach

(DOCA) of the proton and the photon. We applied aFIG. 2: Distribution of cosine of the collinearity angtes Ocolinearity,
cutcos Beoliinearity > 0.98 on this mismatch angle, called with the 7% and K2 selected. This distribution results from the
here the collinearity cut, as shown in Fig.The cosine DOCA resolutions (Figl.), the K% decay distance distribution, and
of the collinearity angle distribution after cuts to select te non-resonant continuum.

ther® and theK2 is shown in Fig2.

e A cut on the invariant mass of the two charged pionsFigs.3(a) 3(b) and 4 show the reconstructel %, 7°, and
to select theK2, |M(rTn~) — Mg,| < 30, where X7 respectively. The fitted values of the mass and Gaussian
Mgk, ando are the fitted values of mass and width of width of thng, 70 andX* are shown in Tablé. TheXt is
the K g, respectively, from thé/ (=7 ~) distribution.  selected, for final calculation, by taking a ¢ M (7t 7 ~) —
See Tabld and Fig.3(a) Ms+| < 30 in addition to the above mentioned cuts. Here,
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FIG. 3: (Color online) (a) Reconstructdd? signal in the invariant mass of the two charged pions withcthiBnearity angle cut. The shaded
region shows the=30 cut around the peak to select the} and the striped region shows the sideband region of th&2 taken to determine
the background under the™ (see SeclV for details), (b) Reconstructed” signal in the missing mass of the detected proton and two
oppog,itely charged pions with &Y selected and the collinearity angle cut. The shaded rediowsthe+3c cut around the peak to select
ther" events.

x10°
F TABLE I: Fitted values of the mass and Gaussian width of tffiedi
4 ent reconstructed particles. The fitting is done with a Gansgor
B )\ the peak) 2" order polynomial (for the background) function.
12 3 ‘l particle mass width cuts applied
s | f | (GeVId) (GeVId)
S 7 g KY 0.4990 0.0036 collinearity cut
i ! { m° 0.1351 0.0169 collinearity cut and
- = K? selected
- ﬁ%,.,!..»,.w[ e >t 1.1883 0.0056 collinearity cuf's
I | A A 0
O07"105 11 115 12 125 13 135 14 andr_ selected

MM( Tt T7) (GeV/®)

FIG. 4: (Color online) Reconstructéd™ signal (dashed line) in the POsitely charged pions after selectidig wide sidebands from
missing mass of the two charged pions, with #eand theK?, se- both sides of thé(g in the M (7 + =) distribution. Here, we
lected, and with the collinearity angle cut as describechintext.  take |M (7t7n~) — Mk, + 4.50| < 1.50 for the left side-
The dotted line is thé/ M (= =) distribution from the sidebands band and M (7+7~) — Mg, — 4.50| < 1.5¢ for the right

of the K2 with a 7° selected and with the same collinearity angle sideband, wherd/y . andc are the fitted values of the mass

put as above. No normalization or scaling is done. The fitc[st'mie). and Gaussian width of thEg (see Tablé). No normalization

includes a Gaussian for the peak _and a second order polyhfania scaling was applied. As we can see from Figthe back-

:)heealt()?gksgerlzlé??ﬁéﬁhe shaded region shows:tie cut around the o, q i perfectly described by the sidebands offtile We

' also checked the sideband distributions for the differams-k
matic bins used in the final results, and we found that the side
bands perfectly describe the background in all kinematis bi

Ms,; ando are the fitted values of mass and width of e, Therefore, we used the sidebands of #ig under thex*

See Tablé. peak for the background subtraction. We checked the back-
ground due to misidentification of kaons as protons and it was
negligible.

IV. BACKGROUND SUBTRACTION

One of the sources of physics background is frorpro- V. DETECTOR ACCEPTANCE CORRECTION
duction. Because decays tort 770, it is also present in
the sidebands of th&Y. There is also a background due to  The Monte Carlo (MC) events were generated uniformly in
direct production of the final state particles. The dottee li the (K2X") phase space with a uniform angular distribution
in Fig. 4 shows the missing mass distribution of the two op-of the proton in thez™ rest framej.e. with zero polarization.



The CLAS GEANT based simulation tool was used to simu-
late the passage of the generated events through CLAS. Then,
the accepted events were reconstructed by using the CLAS
reconstruction software. Distributions of different kinatic
variables from the accepted MC events were compared with "1,
the experimental data and showed good agreement. The up ..
and down acceptance distributions with respect to the produ b= PyX Py
tion plane were equal to within less than 1%. See $ic. © B, X ps
for the definition of the up and down distributions. The peolar
ization calculated from the accepted events was lessatfan y
in the entire kinematic range of our measurement. Therefore Lab. Frame—
the effects due to detector acceptance and false asymmetry T~
are negligible. These MC events were used for the acceptance K,
correction.
To check the quality of the acceptance correction, we also FIG. 5: (Color online) Coordinate system.
generated MC events with 100% polarization by using the
same MC generator and reconstructed by the CLAS recon-
struction software. We applied the acceptance correcton t
the accepted events by using the acceptance function edtainnumber of events. The longitudinal component of the polar-
from unpolarized MC events as explained above. Then, wézation vanishes. Eq7f can be split into up/Y) and down
calculated the polarization of the acceptance correctedtsv (V) distributions with respect to the production plane:
and found thatit is close to 100% withir2%. See SectioW|

for a discussion of the polarization calculation methodrfr NV (cos ) = dN"
these studies we concluded that our acceptance correction dcost
method works well, and the overall systematic uncertainty o _ &[1 + ast Py cosf] for 0 < cosf < 1
the observed polarization due to the detector acceptartte an - -
bias is~ 2%. (8)
D
NP (cos8) = N
dcost
VI. ANALYSIS METHOD AND RESULTS No
= E[l — ax+ Ps+ cosf] for —1 < cosf <0.
The X7 is produced via the electromagnetic interaction, 9)

which conserves parity. However, it decays to a proton and ) ]

7 via the parity violating weak interaction. Therefore, the Using these two equations, one can write
polarization of thex* can be measured from the angular dis- NU(cos) — NP(cos0)
tribution of one of its decay products in th&" rest frame. as+ Pot cost = | — 5 } (20)
Below we take the direction normal to the production plane NY(cost) + NP(cosb)

as thez-axis (transversity frame2H), the direction along the  Here, cos 6 varies from 0 to 1 only. The benefit of using the
¥ momentum vector as theaxis, and ther-axis is chosen  ratio of the up and down distributions is essentially to @nc

in order to make a right-handed coordinate system, as showfe effect of the acceptance correction, assuming thatthe a
in Fig. 5. Corresponding unit-vectors are given by ceptance corrections for the up and down distributionstee t
same. However, we didn’t rely on such an assumption and ap-

f, = w, (4)  plied acceptance corrections. Ef0) can be integrated over
[By X Pst | cos  to obtain

7?11 i 132*1 ) (2) o ) [NU _ ND] (11)

Ny = Ny XNy (6) Z+_o¢2+ NU 4+ NDJ

o i In Eg. (L1, the distributions are corrected bin-by-bin in
The angular distribution of the proton in th&" rest frame cos(fs:+ )e.m. and the photon energy for the CLAS accep-

is given by p5| tance.
AN No Fig. 6 shows the polarization with respect to the production
Toosd = ar [1 + ag+ Ps+ cosb)], (7)  angle of 2T in the yp c.m. frame,(0s+)c.m., for different

bins of photon energy from 1.0 GeV to 3.5 GeV. Figshows
where@ is the angle between the proton momentum vectothe polarization with respect to the photon energy for défife
and the quantization axis of thé* along ., Ps+ is the  (0s+).... bins. The error bars on the points are statistical un-
transverse component of the polarization of #ie, ax+ is  certainties, the bands on the horizontal axis are the sygiem

a measure of the degree of parity mixi®§] and its value for  uncertainties. The data points corresponding to Fagsd 7

the above decay channeli€).98070-017 [22]. N, is the total  are shown in Tablel, I, IV and V.
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FIG. 6: (Color online) Transverse polarization versus(fs. + )c.m. at different photon beam energies. The bands on the hosizaxis are the

systematic uncertainties.

VII. SYSTEMATIC UNCERTAINTIES

Systematic uncertainties are estimated from four differen
sources:

e mass cut: we changed the width for the™ selection
from +£30 to +40 and the difference in polarizations
obtained from these two selections is taken as a system-
atic uncertainty. The systematic uncertainty due to the
mass cut varies upte-0.10 in most of the kinematic
region.

e collinearity cut: we changed the collinearity cut from
cos ecollinearity > (.98 to cos ecollinearity > 0.90 and the
difference in polarizations obtained from these two cuts
is taken as a systematic uncertainty. The systematic un-
certainty due to the collinearity cut varies uptd).15
in most of the kinematic region.

e background subtraction: polarization calculated from
the background events is taken as a systematic uncer-
tainty. An explanation of the background events is given
in Sec.lV. The systematic uncertainty due to the back-
ground subtraction varies upt0.05 in most of the
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FIG. 7: (Color online) Transverse polarization versus phdbeam energy at differeiffy.+ )cm. The bands on the horizontal axis are the

s (GeV)

systematic uncertainties.

kinematic

to the data by using unpolarized MC events and 100

region.

tainty for each bin

is obtained by adding these four systemat
) ) ~uncertainties in that bin in quadrature and are shown by the
e acceptance correction: we did acceptance correcﬂoyrey bands on Fig& and 7. Uncertainties are also shown in

. > (."the Tabledl, Ill, IV and V, along with the polarization val-
polarized MC events separately, and the difference ines where superscripts are statistical uncertaintiessabe

polarizations obtained from these two acceptance COrgcripts are systematic uncertainties.
rection methods is taken as a systematic uncertainty.
For the final polarization results, the unpolarized MC
events were used for the acceptance corrections to the
data, see Sed/.. The systematic uncertainty due to the
acceptance correction varies upt0.05 in most of the

kinematic

region.

The most significant contribution to the systematic undetya
comes from the collinearity cut. The total systematic uncer




TABLE II: Bin averaged polarization veos(fs;+ )c.m. for different £, and corresponding/s bins. The first line and the second line in the
second row in the right columns are the ranges and the correspondig ranges respectively. Superscripts are statistical umicgigs and
subscripts are systematic uncertainties. The data paiatsken from Fig6.

cos(Os+ )em. E, (GeV)/./s (GeV)
1.17-1.33 1.33-1.50 1.50 - 1.67 1.67-1.83 1.83 -2.00 2.00 - 2.17 2.17-2.33
1.75-1.84 1.84 -1.92 1.92-2.00 2.00 - 2.08 2.08 - 2.15 2.15-2.23 2.23-2.29

—1.00 - —0.80 —0.26X02  —0.11%39%3 0.21£5-99 0.45£5-18 0.3155:25 029503 —0.17E037
—0.80 - —0.60 —0.64E070  —0.57E05Y  —0.0615:9%2 0.11£5:9¢ 0.07£59%  —0.33E)1 —0.56012
—0.60 - —0.40 —0.315528  —0m1 5% 027095 —0.0530%  —0.18%595  —0.53E09%  —0.83E058
—0.40 - —0.20 —0.87551% 071 E% —048E055  —0.28T005  —0.351595 041007 —0.73E058
—0.20 - 0.00 —0.60152%  —0.90509% 07205 —0.62E0%%  —0.44%505 0555007 —0.62E008
0.00 - 0.20 —0.455528 076509 —0.80T057  —0.83E00¢  —0.67E50  —0.59E007  —0.62E0%8
0.20 - 0.40 —0.455528 05950 —0.91E059  —0.85T010  —0.80E51  —0.86E00:  —0.88%012
0.40 - 0.60 —0.16352%  —0.075518  —0.77E0IT —1.21302 0481938 037803 —0.37E04L
0.60 - 0.80 —0.04%530 0.825037  —0.92%0%¢ 0.38E559  —0.24%197 0.49%5°73 0.15£0-91

TABLE lII: Bin averaged polarization veos(6s,+ )c.m. for different £, and corresponding/s bins. Thef first line and the second line in the
second row in the right columns are the ranges and the correspondif ranges respectively. Superscripts are statistical uaiogigs and
subscripts are systematic uncertainties. The data paiatsken from Fig6.

COS(02+)c,m. E-y (GeV) /\/g (GeV)
2.33-2.50 2.50 - 2.67 2.67-2.83 2.83 - 3.00 3.00 -3.17 3.17-3.33 3.33 -3.50
2.29 - 2.36 2.36 -2.43 2.43-2.49 2.49 - 2.55 2.55-2.61 2.61 - 2.67 2.67-2.73

—1.00 - —0.80 —0.32E0%  —0.84T013  —0.94305% 0951015 —0.90E527  —0.71E1S —0.64E0710
—0.80 - —0.60 —0.681512 09750 —0.67E01 —0.71E01s  —0.81E512 —0.905017 —0.72E030
—0.60 - —0.40 —0.745508 0745 0723019 0553018 —045151F —040503 —0.31E029
—0.40 - —0.20 —0.85159%  —0.60501 —0.81E)11 —0.38%0% 020034 —0.12153r  —0.705032
—0.20 - 0.00 —0.64159%  —0.50501 —0.53E015 —0.71E%22 —0.70153) - -
0.00 - 0.20 —0.703511  —0.57E0% 0505019 —0.43%035 0.2650 3% - -
0.20 - 0.40 —0.1955:26 1255080 _0.78E03 0515128 0.1155:5% - -
0.40 - 0.60 0425059 —0.42%057 0328570 —0.11E0%  —0.28539%2 - -
0.60 - 0.80 —0.57E057 - —0.205535 - - - -
VIIl. DISCUSSION AND SUMMARY —Ps,- =~ —Ps0. However, it has been shown in Ret(] that

this symmetry between thg(1115) andXx°(1193) is broken
explicitly in mid and forward angles of the hyperonin the c.m
nf{ame. Comparison plots of the polarization of th&(1189)
and theX"(1193) [10] are shown in Fig9. For compari-
son with Ref. LL0], we usedcos(fs;+ )em. = — cos(fx+ )e.m.

We have measured the™ transverse polarizationPg)
in photoproduction on a hydrogen target in the photon bea
energy range 1.0-3.5 GeV (which correspondg/to~ 1.66-
2.73 GeV). Thext is significantly polarized in most of the A
kinematic region and its magnitude goes up to 95%. Big. Also, then, = gigﬂ direction is taken as the quantiza-
shows the comparison of our result with SAPHIR7[ for  tion axis in Ref. L0. Therefore, we have scaled our result
the corresponding kinematic region. Our results are in goothy —1 (Fig. 9 only). Because of the low statistics in the for-
agreement with SAPHIR but with better precision. ward direction, we compared here data points for backward
SU(6) symmetry and the idea based on a polarization of thgoing~* only. We can see that the trend of the polarizations
s quark [L6] produced from the sea suggddt ~ —Ps;+ ~  With c.m. energies,/s, in both cases is similar except with




TABLE IV: Bin averaged polarization vév, for different cos(6s+ )cm. bins. Superscripts are statistical uncertainties andcsigts are
systematic uncertainties. The data points are taken frgni’Fi

E, (GeV) V5 (GeV) cos(Os+ )em.
0.50-0.31  0.31-0.10  0.10--0.10  —0.10- —0.31

1.00-1.25 1.66-1.80  —0.85T04  —0.301933  —0.13E0% —1.00£5-32
1.25-1.50 1.80-1.92  —021%5532 068509  —0.7610:97 —0.81£59%
1.50 - 1.75 1.92-2.04  —1.0851  —088E9%  —0.84%10% ~0.53E594
1.75-2.00  2.04-215  —0.76X01  —0.71E057  —0.62E5:03 —0.39%594
2.00-2.25  215-2.26  —0.68T015  —0.7623%7  —0.57E508 —0.4955-0¢
2.25-2.50  226-236  —0.09T02  —0.74335  —0.6455% —0.6615-9%
2.50-2.75  2.36-246  —0.57T03  _0.59T01%  —0.5150 0 —0.6955-19
2.75-3.00  246-255  —0.25T050  —0.70¥02%  —0.43%518 —0.5555-13
3.00 - 3.25 2.55-2.64  —043554  —0355038 0491031 —0.3835-1¢
3.25-3.50  2.64-2.73 0.22%0:¢ - —0.4755-20 —0.3215-21

TABLE V: Bin averaged polarization vE, for differentcos(6s+ )c.m. bins. Superscripts are statistical uncertainties andcsigits are system-
atic uncertainties. The data points are taken from Fig.

E, (GeV) V5 (GeV) cos(fs+ )em.
—0.31--0.50  —0.50-—0.67 —0.67--0.81  —0.81--0.91

1.00 - 1.25 1.66 - 1.80 —1.18%5% —0.655551 —0.3955-57 —0.0755-9¢
1.25 - 1.50 1.80 - 1.92 —0.6455-%8 —0.6015-9% —0.5615-3 0.00£033
1.50 - 1.75 1.92 - 2.04 —0.2455-% —0.0815-% 0.03%9:% 0.34%0:58
1.75-2.00  2.04-2.15 —0.24%5:9%° —0.10%59¢ 0.17£5:9% 0.43£5:27
2.00-2.25  2.15-2.26 ~0.55E597 —0.58%598 ~0.30%5 33 —0.09%532
2.25-2.50  2.26-2.36 —0.93%597 —0.67E598 —0.56%515 0.10£5:31
2.50 - 2.75 2.36 - 2.46 —0.7815-08 —0.9315-98 —0.79551% 0.28%0%2
2.75 - 3.00 2.46 - 2.55 —0.8155-9 —0.7055-99 —0.7755-39 -
3.00-3.25  2.55-2.64 —0.5915-11 —0.9155-13 —0.6915-22 -

3.25 - 3.50 2.64 - 2.73 —0.7155-13 —0.8015-12 —0.4555-29 -

systematic differences of about 1. g& = 2 GeV. Also, we  polarization mechanism at higher energy and at highertrans
can see from Fig6 that the trend of the polarizations near the verse momentunpf-), measurements at even higher energies
resonance regimg/(s ~ 2.0 GeV) and above the resonance with good statistics are necessary. With the upgrade of CE-
regime (/s ~ 2.5 GeV) is different. This might indicate that BAF to 12 GeV, it is possible to address these questions with
the production mechanisms in these two regimes are differplanned high statistics experiments at Jlab.

ent. Recently, several resonances have been shown to exist

at aroundy/s ~ 2 GeV [11, 12]. This difference in polar-

ization might be due to the resonance effects of the difteren IX. ACKNOWLEDGMENTS

contributing s-channel states in these two mass ranges.
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FIG. 8: (Color online) Comparison of polarization Bff between this result (circle) and SAPHIR (triangl&y] for two different photon
energy ranges. The photon energy range in sub-figure (arstfireshold to 1.55 GeV.
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