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Motivation — Results from the GRAAL experiment
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Experimental requirements

/
2 ) yp—np
* Unique forward angle acceptance needed
14 —D
* Additional charged particle identification /N VNVVNA» g e
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Polarized photon beam

/
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Analysis Steps:

1. |dentifying the reaction channel:
4 )
!
yp-onp-oXp
\_ J

2. Background fit & reduction

L : d
3. Determination and comparison of d—;

4. Determination of the beam asymmetry X
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Proton selection yp—->n'p
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Background fit & reduction

n’ beam asymmetry at threshold using the BGOOD experiment



Possible background channels

Include MC simulations of different background channels:
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0; , selection
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Sighal yield extraction
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Determination of fl’—;
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do

10 of the ' p photoproduction

o
o

E b ® BGOOD
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MAMI data : arXiv:1807.04525
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https://arxiv.org/abs/1807.04525

Semi-exclusive reconstruction
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Results including ©° / n
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Determination of the beam asymmetry 2
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Beam Asymmetry 2

N_ amplitude
_ N=/*  minus/plus polarized counts

1 F~/* inus/plus fl
= —[1 4 P(E,)Zsin(2 degree o poarization
N- N7 g E T PE)ESIMED] e s
F- T F*¥
KSeparate data into + and — polarization \

* Less signal counts for signal yield extraction
* Including bg counts & assuming 2, ,=0

- Zsum — 4signal+background

x 2oum N @amplitude of sin(2¢) distribution /
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¢ acceptance

90

E, = 1477 MeV
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2) horizontal gap in ToF walls
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Efficiency factor s(¢,Gfab,pp)
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Efficiency factor application
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Modelling ¢ distribution
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Extraction of the measured amplitude
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Extraction of the measured amplitude

/°Threshold bin diluted\
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z signal

Extraction of the beam asymmetry

zsignal =

1
f(p) = 3 |1+ P(E,)Zsum sin(2¢)]
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Comparison to GRAAL

¢ BGOOD
3 o " GRAAL
3 .F
W 1.5/
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GRAAL R IS— SRR DO S
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9 statisticalprecision/ _1.55_
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Ongoing Analysis: sPlot technique

Beam Asymmetry
/ \ & 2 = unbinned, sweights
* Using event-by-event weights: sweights " " dilution factor
1
* Sweights to describe bg & signal 05 I

* No dilution factor needed

* Unbinned likelihood fit -1
%/ -15
Preliminary
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Summary
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Thank you for your attention!
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Beam Asymmetry: nodal structure

Reaction amplitudes of partial waves can be expanded in Legendre Polynomials P;(cos(0))
 Swave (l=0) independend of 6
P wave (l=1) proportional to cos(0)

. - Nodal structure can arise from interefernce terms
* D wave (l=2) proportional to cos(0) such as P-D or S-F

« Fwave (1=3) proportionalto cos(8)3
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EtaMAID: S(1900)

® GRAAL results
O CLAS results

- - B-G-model

-------- EtaMAID
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Bonn-Gatchina Model: D 13(1900)

WE1917-1943F  W=1943-1969f W=1969-1994 ® GRAAL results

O CLASresults
9 13 | 175 b 188 | 9.8 9.7 -~ B-G-model

..........................

W=2043-2068f W=2068-2092f kW=1896—1917

V*W AR
+ [

5154 58 | 8.2 28 | 22 0.1
1- 0 1-1 0 1-1 0 1
cos 0
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Angular dependence
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n’ decay channels:

Mode  Fraction (I';/I')

nnn (42.6+0.7)%

oy (28.9 £ 0.5)%

7' (22.8 £0.8)%
wy (2.62 £ 0.13)%
<Yy (2.22 + 0.08)%

Table 4.1: The dominant decay modes of " including the fraction (I;/T).

= 1.1
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Determination of do

df

o N(E,, cos8fy)

— (E er. ) = i

dﬂ( y» €O0S CM) F(Ey) cA-Q- g(Ey, COSGEM)

N(E,, cosBf)y) number of events

F(Ey) photon flux
A target area density

Q solid angle
e(Ey, cosBLy) detection efficiency

systematic uncertainties Reaction Source % error
E——) np— Xp detector performance 7.1
proton identification 2.0

Summed in quadrature 7.38
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Polarization correction:
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Dilution factor:

Zsum signal+background

N~ Ng + Ng
N-+ N+ N&+NF+Ng+Ng

assuming:

N~ 1 _ 1
Py E[1 + P(E,)Xsin(2¢)] Zpg =0- Np = N = ENB

N
\ >/
Y

dilution factor D

Np
Zsignal = 2oum |1+
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2 — systematic uncertainties:

Source %o error
P, 3.0
E(Qilb’ ¢)a pP) 1‘0

p selection 1.0
plus polarized data 5.2
Integration range on m ;.. 10.1

# ¢ bins 5.5

Summed in quadrature 13

n’ beam asymmetry at threshold using the BGOOD experiment



2 - systematic uncertainties: ® binning
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!

2 - systematic uncertainties: Integrated m,,,;.c range of n
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Current Results of the ' p photoproduction

W=1898 MeV 1901

o
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0.5,
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N05
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0 1-1 0 141 0 1-

Diff Cross section Beam asymmetry X
A2MAMI (black circles) and CLAS (blue triangles) CLAS Close to zero, no interference
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     N −   N − +  N + =  1 2 [ 1 + P (  E γ ) 𝛴 sin ⁡ ( 2 ϕ ) ]
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