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OZI| evading/respecting process

> Okubo Zwelg lizuka rule: In strong interaction processes
where final states can only be reached via quark-
antiguark annihilation are suppressed. You cannot cut
gluon lines in the OZI picture.

(49.2 + 0.6)

%

(34 + 0.5)%

Experimentally this decay

mode is: (15.3 + 0.4)% ~84% of the @ decay is OZI

ing.
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Previous Measurements
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FIE. Z29. Reaction v ——pp¢ at 2.8, 4.7, and 9.3 GaVv.
Decay angular distribution of XK palrs in the helicity
syaterm in the ¢ mass reglon L0000 =/ffep = 1.04 GeV and
in the momenturm—tranafer interval 002 < |[#f] = 0.8 GeWVWeE,
The curves are calculated for am s—chanmel helicity-—
conserving ¢ prodoction amplitoade.

J. Ballam, G. B. Chadwick et al., Phys. Rev. D 7 3150 (1972).
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Spring-8 used a beam of

linearly  polarized photons
(forward direction |t|<0.4 GeV ?)

> T. Mibe, “Measurement of @
meson photoproduction near
production threshold with
linearly polarized photons,” PhD
Thesis, Osaka University, Japan
(2004), unpublished.

> T. Mibe et al.,, Phys. Rev. Lett. "o
95, 182001 (2005).
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FIC. 4: Decay angular distributions for -0.2< £ + [#|,ain in the
Gottfried- Jackson frame. The solid curves are the fit to the
data. The hatched histograms are systematic errors.



The Decay Angular Distribution
Spin Density Matrix Elements

Wicos 8, ¢, &) = Wo(cﬂsﬂ,gfr,pgﬁ) = chos2@W1(cosﬂ,¢,p;ﬂ)
— P, 520 W?(cosf, ¢, plg)

where

3 .1
Wﬂ(maga¢: pgﬁ) 4?1'[2

—\/_Re,aﬂ amZE}coaqb o), sin® #cos 2¢
10 1—-1

sin® § + = (3 cos® § — 1) g0

[911 sin® § + gy, cos* §

—\/_Repm gin 26 cos ¢ — 29(:052:;&]

W?(cos8,¢,p58) = 4ﬁ[\/_lmpmam295m¢>+ Ir pi_, ,in? @ sin 2]

Wl(mﬂﬂa¢: ﬂ;ﬁ)

Linearly polarization gives access to six more density matrix elements

*Those are calculated in ¢ rest frame (Helicity Frame)



Spin Density Matrix Elements

IF VMD:

. Densitx matrix elements should be equal to
ZERO but p*,; and Im{p? ,}

e pt.,,IM{p? .} =(1/2,-1/2 : Pomeron)

e pt,.,,IMm{p? .} =(-1/2,1/2 : Meson)



¢-Photoproduction:
g8b experiment
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The Coherent Bremsstrahlung Facility at CLAS
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The Coherent Bremsstrahlung Facility at CLAS
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Linearly Polarized Photons

‘i. e. Coherent Peak at 2.1 GeV
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1 Mean polarization estimated to be ~70% from comparison with the
coherent bremsstrahlung calculation*

* A. Natter. http://www.pit.physik.uni-tuebingen.de/grabmayr/software/brems/brems-analytic.htmi



http://www.pit.physik.uni-tuebingen.de/grabmayr/software/brems/brems-analytic.html

YpP - pd - pK'K

Mode: pK*(X) - pK*(K)

Entries 196315

1.9GeV CohEdge

1 1.1 1.2 1.3

Events

Entries 181401

2.1GeV CohEdge

1 .

A I A IR . W W
11 12 13 14 15 16

M,., (GeV)



Quality flags:
TAGR status =7 or 15
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Loose cuts on p and K + masses. Applied cuts were
0.8<m_ <1.2GeVand0.3<m<0.7GeV.



Timing cuts base on
proton vertex time
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Events

Events

K- missing mass cut

A 5-sigma cut on the K~ missing mass was
applied by using a Gaussian function + 2™

polynomial.
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M2, (GeV?)
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Events

200

100

Entries 8674

- A
M, (GeV)
Entries 19160

"'1 105 1.1 115 12

M, (GeV)



| Event Selection |

It seems the event selection we made
was not enough to get rid of the = *
background. The tails coming down
from a maximum located around -4ns
( 1.9 GeV CohEdge ) and -3ns (2.1
GeV CohEdge data ) seem to be fully
misidentified kaons. Applying the

t -t, <-4ns (-3 ns) condition
Improves our results.

+

Time difference between p and K* vertex times.

Entries 10035

Time difference between p and = * vertex times.
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Energy-Balance check ] _i.e. 1.9 GeV CohEdge
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-meson reconstruction was fitted by a Breit-Wigner convoluted with g

3aussian + 2" order polynomial (We fix I, = 4.26 MeV from PDG)

PARA

2079

56.103 / 31
1.0211+ 0.0003
Norm 434.34 + 36.40
Sigma 0.013789 + 0.001095
p4 -4439.6 + 11.4
p5 9122+ 12.0
p6 -4635.7 + 10.3

Entries
x2 / ndf
Mean

1.9 GeV

Coh Edge

©
@

102 1.04

Entries
%2 / ndf
Mean

58.369 / 31
1.0209 + 0.0002
Norm 1047.3 + 60.0
Sigma 0.012763 + 0.000708
p4 -17092 + 2202.8
p5 33347 + 4269.4
-16205 + 2066.9

2.1 GeV

Coh Edge 200

402 1.04

PERP

2589

61.974 / 31
1.0203 * 0.0002
Norm 605.62 + 45.95
Sigma 0.013259 + 0.001002
p4 -7689.8 + 1807.6
pP5 15463 + 3493.7
p6 -7719.9 + 1686.8

Entries
2 / ndf
Mean

©
o

1

402 1.04 1

100

Entries
x2 / ndf
Mean

58.331 /31
1.0207 + 0.0001
Norm 1283.2 + 88.1
Sigma 0.010013 + 0.000685
p4 -22769 + 2289.1
p5 44395 + 4438.0
p6 -21567 + 2149.0

8.

©Q
ol

1

402 1.04 1.06 1.08 1

1 1.12
M, (GeV)




Background Subtraction
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SDME parametrization.
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Momentum Corrections ?

I.e. 1.9 GeV CohEdge I.e. 2.1 GeV CohEdge
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Conclusions

J Polarization ~70%

JOver 14000 ¢-meson events were analyzed.
J Extract Spin Density Matrix Elements (SDMES)
JdDouble check on Polarization calculation

J Study of systematic errors

JCompare to Spring-8i data as well as J. Ballam
et al.

J Write up !!!
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Tagged and Collimated y beam in Hall B
for beam-asymmetry studies for the reactions:
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Thanks!!!
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