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Motivation
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where A is the helicity state of the incident electron beam
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Motivation

lepton
scattering plane
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Event Selection

Data Sets:

RGA's Fall 2018 Inbending and Outbending
Standard RGA's particle ID
 RGA's Momentum Corrections

Channel:

ep -> ep °p ->e*m (p)
The outgoing proton is identified by missing
mass techniques
« pYdecays into T
» The electron, and pions are found using forward
detector
« DIS cuts: Q%> 2 GeV?W > 2 GeV
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Event Selection: Exclusivity

Invariant Mass Vs Missing Mass

Invariant Mass of Tt+T1t-

14

Missing Mass

*Invariant Mass is not cut for final event selection but rather the N.Trotta

distribution is fitted
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Fitting p® example

Breit Wigner Distribution (Mesons)
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Prob 0.07755
ampRho 50.59 + 1.58
muRho 0.76 + 0.00
sigRho 0.1504 + 0.0057
ampf2 3.323 £ 0.480
muf2 1.195 + 0.016
sigf2 0.2156 + 0.0331
ampBG 1.841e+04 + 1.103e+03
ksi 0.1238 + 0.0025
moO 0.315 + 0.000
m1 1.165 + 0.002
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1D Bins in -t
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e 108 invariant mass were fitted
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1D Bins in -t: Invariant Mass Fits (-t bin 1)
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1D Bins in -t: BSA
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1D Bins in -t: ¢, 1./o,, for both inbending and outbending

BSA = Arysing
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3D Bins in Q%x,, and

® 5binsinQ*andx,
o  Further divided into -t bins
o gequidistance binsin ¢
o  Events were divided into either
positive or negative helicity
o  135invariant mass were fitted for both
inbending and outbending
° N*po and N'po are the amplitude of p° fitsin

positive and negative helicity bins

1 N — N

BSA = — 22—
Py N + N~

Q? vs x, bins

- 12 —
~ E
10—
8l—
6
4._4..
2.....«
[ A TR [ L 1 L 1 Ly |
0 0.1 02 03 04 0.5 0.6 0.7 -
xb
2200F il %
2000F 2000E- 2 5 2500
1800 Q2 X, bin 1 e Q Xbbln 2 QZ Xbbin 3
1600F b 1600E 2000)
1400F 1400
1200F 1200E 1500)
1000f- 1000
800F 800 1000}
600F- 600
400F] 400F 500
200 200F
! A IO O | L FR P PO P .. | I T I8 IR O O
02 04 06 08 1 12 14 16.18 02 04 06 08 1 12 14 16.18 02704 06 08 1 12 14 16 18
[GeV t[GeV? [GeV?]
400
. 2 H
350F Q2 Xbbln 4 so0f-Q xbbm 5

500

400

300}

200

100}

!
1 12 14 16 18

1 1 1
02 04 06 08 >
[GeVA

N. Trotta

P B P
12 14 16 18

1 E 1 1
02 04 06 08 1 5
t[GeVi

12



3D Bins: BSA Inbending | BSA= Apysing

—>

Increasing -t bins

S Bin: 0. bin- 1 X Bin- 0.t bin: 2 o< B 0. 16 2

‘< Bin: 1. -t bin: 2 ‘< bin: 1. -t b 3
Fros =

@< bin: 1. -t bin- 1
Fron

1 L N 2 N P I 1 1 L 1 I i L L I PP P B PP I P B |
o bin: 2. -1 b O = < Bin: 2. -t bin: 1 = o< Bin: 2. -t bin: 2
T aesez | | Fron == |k =3
20 009673 + 002543 | [F

Increasing Q*X, bins

gx bin: 4, -t bin: 0

13




3D Bins: BSA Outbending | BSA= Apysing
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3D Bins: ¢ /o, for both inbending and outbending
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Monte Carlo Simulation

e Generator
o A phase space generator was created to simulate the reaction ep — epp®
— epTr' T
o A breit wigner was used to simulate p°
o M (meanvalue) =0.755 GeV, I (full width half mass) = 0.146 GeV
e The generated data was passed through GEMC to be reconstructed

e Weights were created to match the reconstructed MC to the reconstructed

data
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Simulation: MC Reconstructed vc Data Reconstructed
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Systematic Uncertainty Spaf-
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Systematic Uncertainty
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Outlook and Conclusion

Our results found that Chiral Odd GPDs play a significant role in vector meson
production
Results are significant in -t<1 GeV? (the region with dominant GPDs contributions)

Spin density matrix elements (SDMESs)

lepton ‘
scattering plane

¢ _(1)
N N

¢ production plane
\.
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Maximum Likelihood Estimation Method (MLM)

e (Can be used to to extract the modulations as an alternative method to the background subtraction
o  Allows for extraction of the modulations without binning in the azimuthal angle, ¢
o No assumptions are made about the distributions of the parameters

e Using the following yield for polarized beam and unpolarized target

dN(‘g—:f’hbah't) Ln(Z)oyy(Z)(1 -I-AUU((H)f)+AL(1((9)55))

e Need to find the minimum of the negative log of the likelihood function
o Assuming that net polarization is zero, then the unpolarized terms can be summed over a monte

carlo

.r'\"_,\[(," Ndatc a

—log(L(0)) = Naaalog( Y 1+ AP cos(9) + Agr?cos(29)) Z log(1 + A5l cos(¢) + A cos(20) + AS? sin(¢))
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1D Bins: MLM vs y?
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3D Bins: MLM vs ¥
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