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Motivation
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@ Resonances are broad and
overlap. Spin observables are
necessary to differentiate
between resonant
contributions.
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Motivation

w photoproduction off bound proton in previous

experiments

@ The study of bound proton
can be studied in comparison
with free proton data. (CLAS
g8b and g9FROST) i

@ The way we handle bound -
proton will provide
information on how to
analyze bound neutrons

EY =1.18 GeV | Ev: 1.29 GeV
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Figure: Data GRAAL 2015: Full
circles, free proton. Full

triangles, quasifree. (v. vegna et al.
PhysRevC.91.065207 (2015))
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Experimental setup
CLAS Detector

CLAS: CEBAF Large

CEBAF: Continuous Electron Beam
Acceptance Spectrometer

Accelerator Facility
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Data Analysis

Event Selection

Fp(n) — wp(n) with w — 7t7 =70 and 70 — ~y
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Data Analysis

Event Selection

Fp(n) — wp(n) with w — 7t7 =70 and 70 — ~y

[ cut [ description ]

tagged photon At - < 1ns
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Data Analysis

Event Selection

Fp(n) — wp(n) with w — 7t7 =70 and 70 — ~y

[ cut [ description ]
70 reconstruction 3ofor M?(y7)
Missing momentum px < 0.2%
other cuts fiducial, momentum and energy corrections
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Data Analysis

Event Selection

Fp(n) — wp(n) with w — 7t7 =70 and 70 — ~y

[ W(zzyvemm =0400000 | IM7(x " )vs mm "=0.483333 IM7(x"%y 7)vs mm "=0.566667
{ f ! 1
: A
R
L "\Ilj\_““‘
£l o = RESSE RN N
VT W e Wy T
i - i
Il \\
| wk {
. A L o,
RN RN S S R
T W e W
i i ] i ‘J\
|
! |
| I
[ L s o /
A e =t
W SF W i

\ h
\ [y, i3 i
| \Wmu ﬂfﬂ‘M I




Status report on the beam asymmetry for the omega meson off bound proton

Data Analysis

Event Selection

Fp(n) — wp(n) with w — 7t7 =70 and 70 — ~y

M(r*nr?) for 0.75<M%(y d->pr*nn® X)<0.8 GeV Z/c*

M?(n*n'n®) 0.750000<MM<0.800000
s00E | Entries 18895
= 1 Mean 0.7697
E RMS 0.2019
700 = X2 / ndf 448.4 /137
E p0o 612.8 + 14.5
600 (= il p1 0.6267 +0.0004
E p2 0.02103 + 0.00047
500 = p3 197.2 422
E p4 0.8229 +0.0023
400 & p5 0.1992 + 0.0014
300 =
200 —
100 = §
0 —— ‘ A A I
0 0.2 1.2 1.4 1.6 1.8
M(n*nn?) GeV et

FIgU €. Example. Invariant mass squared of the three pions for missing mass
squared 0.75 < M)2<(-7d — prtr~70X) < 0.8GeV2/c*. 30 cut around the w
peak for missing mass squared. Shift in the peak due to calorimeter resolution and
was reproduced via Toy Monte Carlo
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Data Analysis

Method for Beam Asymmetry extraction
()" —(F) 11— Fr+ B 2PT 9352 cos (2(4 — ¢o))
() + () 1+ Fr+ F*,z”illzPZS'"M cos (2(¢ — ¢o))

(1)

pll

. . L . . .
with the flux ratio Fr = % polarization ratio Pg = 5, average of
the polarization P = PP~ S22 correction for the bin width A

and ¢y is the offset of the photon polarization vector 1. We fix all
but one variable in the fit, X.

'Ref. N. Zachariou PhysRevC.91.055202 (2015)
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Data Analysis

Method for Beam Asymmetry extraction

() — (11— Fr+ FB2E2Py 9582 cos (2(6 — o))

(1)
(GO + () 1+ Fr+ BPeoPy 9082 cos (26 — ¢o))
with the flux ratio Fr = % polarization ratio Pg = ’;—l, average of
the polarization P = PP~ S22 correction for the bin width A

and ¢y is the offset of the photon polarization vector 1. We fix all
but one variable in the fit, X.

@ Pg and P are found using the ’ E,(GeV) ‘ Pr ‘ P ‘
polarization tables. 1.1-1.3 | 0.88 | 0.754

1.3-15 | 1.01 | 0.782
1.5-1.7 | 0.96 | 0.750
1.7-1.9 | 0.94 | 0.676
1.9-21 |0.99 | 0.730
2.1-2.3 | 1.02 | 0.695

'Ref. N. Zachariou PhysRevC.91.055202 (2015)
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Data Analysis

Method for Beam Asymmetry extraction

(F)" — (T 1 Fr+ B 2Py =332 cos (2(0 — o))

() ()L ™ 1+ Fr+ B5PaT2PT 086 cos (2(6 — o))

(1)

pll

: . L o .
with the flux ratio Fr = % polarization ratio Pg = 5, average of
. . = €L i . . .

the polarization P = P”‘SP , S'Z@‘i’ correction for the bin width A¢

and ¢y is the offset of the photon polarization vector 1. We fix all
but one variable in the fit, X.

Integrated for all Cos6

2Tt 18716

o Pg and P are found using the .. o 5113500154
polarization tables. wf

e Calculate Fg based on a fit T T T
over the (1) integrated over o
all the cos @ bins. e

Figure: Example of fit for
1.7 < E, <1.8GeV
'Ref. N. Zachariou PhysRevC.91.055202 (2015)
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Data Analysis

Method for Beam Asymmetry extraction

(F)" — (T 1 Fr+ B 2Py =332 cos (2(0 — o))

1
(IO + () 1+ Fr+ FrPrLoPy S0382 cos (2(¢ — ¢o)) )
with the flux ratio Fr = % polarization ratio Pg = ’;—l, average of
the polarization P = PP~ S22 correction for the bin width A
and ¢y is the offset of the photon polarization vector 1. We fix all
but one variable in the fit, .
- 2
@ Pr and P are found using the ’ E,(GeV) ‘ Fr ‘ X°/NDF ‘
polarization tables. 1.1-1.3 | 0.485+0.015 1.098

1.3-15 | 1.024 £ 0.015 1.325
1.5-1.7 | 1.198 + 0.014 1.358
1.7-1.9 | 0.914 + 0.009 0.875
1.9-2.1 | 1.056 +0.011 0.677
2.1-2.3 | 1.058 £0.012 0.727

o Calculate Fgr based on a fit
over the (1) integrated over
all the cos 6 bins.

'Ref. N. Zachariou PhysRevC.91.055202 (2015)
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Data Analysis
Method for Beam Asymmetry extraction

(F)" — (T 1 Fr+ B 2Py =332 cos (2(0 — o))

() ()L ™ 1+ Fr+ B5PaT2PT 086 cos (2(6 — o))

(1)

. . €L . . .
with the flux ratio Fr = % polarization ratio Pg = ’;—l, average of

the polarization P = PP~ S22 correction for the bin width A
and ¢y is the offset of the photon polarization vector 1. We fix all

but one variable in the fit, X.

@ Pg and P are found using the
polarization tables.

o Calculate Fgr based on a fit
over the (1) integrated over
all the cos 6 bins.

@ ¢g = 0 as suggested by large
statistics channel study

'Ref. N. Zachariou PhysRevC.91.055202 (2015)
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Data Analysis

Background studies

Is the background polarized?

@ The first approach is to take all
the events in the background
region and calculate the angular
asymmetry 2. ) Background

@ The events selected where those
with M?(7 7= 7%) > 30;
(where i denotes the ith bin in
missing mass squared

M%(5p — prtr=n0X) and o; e T
is the value of o for a gaussian
fit around the w peak ). Figure: Example for E, = 2.3 GeV

@ A 2nd-degree polynomial fit is
applied to these points.



Data Analysis
Background studies

Dilution Factor

@ Asymmetry for the background
region around zero.

@ Dilution factor approach

S A -

Abkg)i

Zi(Abkg)i
(L)

(%)
d¢ signal

signal — p; — 30; <

M? (7= 70) < pi + 30
@ Apeak can be calculated

integrating the model or

integrating the histogram

_ Flw (‘”")”u)
d¢ peak
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DF]]

l E(GeV) “ HISTQ [ FIT “ DFgisto [ DFgy l
1.1-1.3 0.571 0.679 0.603 0.657
1.3-1.5 0.606 0.619 0.611 0.621
1.5-1.7 0.601 0.606 0.605 0.607
1.7-1.9 0.661 0.661 0.661 0.660
1.9-2.1 0.730 0.736 0.736 0.738
2.1-2.3 0.779 0.776 0.769 0.773

Sl 02

Red: before DF, Blue: DF histo, Green: DF fit
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Preliminary Results
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Flgu re: Preliminary result Beam Spin Asymmetry for 1.1 < Ey < 2.3GeV in energy bins of
AE~ = 100MeV. Blue triangles this work, red circles GRAAL 2015
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Conclusion

Future work

* Preliminary results are shown for the observable ¥ for energies
between 1.1GeV < E, < 2.3GeV. Agreement with GRAAL
(2015) only for low energy bins.

* The effects of a restrained phase space for the omega has to
be studied.

* Systematic uncertainties are being studied (binning, different
model for the background, fixed parameter dependency )

* Dependency of the observables as a function of px in order to
compare with free proton.

THANK YOU!



	Motivation
	Experimental setup
	CLAS Detector

	Data Analysis
	Event Selection
	Method for Beam Asymmetry extraction
	Background studies

	Preliminary Results
	Conclusion

