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Motivation (Physics) £ beam asymmetry

+ X (-t) provides insight into beam-target exchange(production mechanism) Y n

Channel : P p — N A* >~

Where . N — y ¥
A* S p Exchange JP°
1~ Vector

« From V.Mathieu (JPAC theory group) 1% Pseudo Vector
Exchanges similar to yp — np
Expect Z = 1 natural parity exchange D A+

« Experimentally, analysis tools from previously done yp — " A™" beam asymmetry t
analysis in GlueX are adapted with very minor tweaks

Fig. Exchange interaction

2017 data set (GlueX-l) with standard cuts
Coherent peak energy : 8.199 < E < 8.8001
Standard ReactionFilter cuts

51<vertex z<78 cm // vertex r < 1.5 cm

X 2 /INDF < 20




Beam asymmetry 2 (Method)

e Direct fit to ¢ distribution :

p, , are polarization values
_Y-RY _ (R+R)Zcos(2(b-4d)) F, Fluxratio
Asym Y, + EY, e (P-PR)Z cos(2(d - ¢())

2 Is the free parameter to fit

e “Moment-Yield “ method: Implemented in GlueX for yp — m A*"

7l are yields from moment weighted (cosh®)
I=5 2 __ = Y'nH histograms. n=0,24,..
- (Y- + Y + % (g + v " PARAand PERP combination removes

any instrumental asymmetry




Counts/10 MeV

° p Mass Distribution (2017 Data)
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Weighted Counts/13 MeV
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Extraction of Zn
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Signal -> Breitweigner (Dynamic)
Background-> bernstein polynomial

0/90 orientation & 0.2 < |t| < 0.35 Gev*2
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Weighted Counts

Preliminary uncertainty in Z (statistical)

% 2Cov(N, D)

D ND

- 2(Z+
2 1 1

o = 570 +¥0a) + 5(¥jo + Yiia)

2

oh == (Vi + (Ym +Yi5) + (Le])

1
1 §(Y||0 +Y)y) +

Cov(N, D) = —”(BYLZ + Yi6) — (L))
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Mandelstam t distribution
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Projected Preliminary uncertainty in Zn
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Weighted Counts/10 MeV
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MC efficiency studies
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Efficiency

Efficiency

Efficiency as a function of mass (pi0 proton)
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bsy (radians)

Efficiency as a function of GJ decay angles

MC genr8 - 2017 spring

Efficiency as a function of

GJ Delta decay angle

For spin density matrix element (SDME) acceptance bias correction

Thrown

7° GJ Angles in A* CM Frame

h2_pip_CosThetaGJ_vs_PhiGJ_thrown
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Efficiency as a function of GJ decay angles
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Summary

e Preliminary analysis is done with 20 % of GlueX-| dataset
e This analysis will be an external validationof y p — n p

e Efficiency studies are going on using MC genr8 samples
Next..

e Will look into systematic and statistical uncertainties in detail with complete
GlueX-| dataset (more statistics !!)

e Apply efficiency corrections

Thank You !!!
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YR

n® GJ Angles in A* CM Frame
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9, (radians)

Helicity
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