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My analysis In the physics perspective
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In the physics perspective
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My analysis In the N* program perspective
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Epistemological structure of the N* program
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Reaction and its kinematic coverage

Experiment < Theory : Results from the N* Program at Jefferson Lab.
(Journal of Physics: Conference Series 299 (2011) 012008)
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Significance of p7"7~ channel
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My analysis Measurements
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sz
Cross-sections from ep — e'p'n 7~

Electrocouplings = v*NN* T, T,
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sz
Cross-sections from ep — e'p'n 7~

Electrocouplings = 7*NN* s
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Measurements
Cross-sections from ep — e'p'nn~

o— -
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Measurements
Cross-sections from ep — e'p'nn~

Electrocouplings = 7*NN* T,
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My analysis Measurements

Cross-sections from ep
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My analysis Measurements

Cross-sections from ep
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Measurements
All possible observables: A glimpse

Polarization Observables for Electroproduction
(arXiv:nucl-th/9506029v1)

Target Recoil Target + Recoil
3 = - = = z’ y' & 4 = z vy Y 2 2 z
o1 == T y z = = s = Y z - Y z T Y z
T R0 0 RY 0 o RO 0 REZ® 0 RE: 0 x 0 R:® 0 R:
L Ry 0 RY 0 0 * 0 RE* 0 R¥* 0 » 0 0 =
ST 0 “pl 0 0 " 0 CREE 0 + 0 + 0 CR:E 0
“TL 0 “RY= 0 “pis  apzt n EpEd 0 x 0 £ 0 «x 0 0
ST 0 . 0 0 . 0 * 0 + 0 + 0 0
LKA 0 R 0 ‘Ris. R 0 CRR® 0 £ 0 0 0 0
“T'L! 0 R, 0 ‘RS, °Rgf 0 Ryl 0 « 0 0 0 # D
"TL'  *RY, 0 R, 0 0 " 0 °“REZ 0 =« 0 =« 0 °REZL 0 =«
T 0 R, 0 B, RSS, o GRS 0 0 = 0 % 0 0

O Note that this table is applicable for single pseudoscalar electroproduction

9@ In case of double (charged) pseudoscalar electroproduction,
in addition to °R2% and °R2%%, SR2% and *R2% can be also be measured:

(d)?:g@) =R27% + R2%9 4 R27°% cos ¢ + R2r7°%1 €08 26 + O, (R207 > siN 6 + R277° siN 2¢) )J
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Summary

My analysis

Measurements

Emergent manifestation|
of QCD

@

Mass u = 336 MeV.
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My analysis Core tasks
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My analysis Core tasks

Experiment: ep — e'X

Q Reconstructep — e’p/zrt

Particle identification
Fiducial cuts
Momentum corrections
Energy loss corrections
Event selection

Bin events = N}

Q A’ from Simulation

Q NI =NL/A

O Radiative effects correction
NS

O U(Q W) LFZ(:)Z {N)
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My analysis Core tasks

Experiment: ep — e’X
Natural process
Q Reconstructep — e’p’ntr

Particle identification
Fiducial cuts
Momentum corrections
Energy loss corrections
Event selection

Bin events = N}

Q Al from Simulation

Q NI =NL/A

O Radiative effects correction
Nt

Q o(Q% W)=t

Simulation: ep — e’p’n ™
Model(JM) based process

O Reconstructep — e’p’nt

similar
similar
N.A.
similar
similar
similar
Q A" =NL/NL
Q Ni =NL/A
9 NA.
Q NA.
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Core tasks
Particle identification

Electrons
@ Coincident “hit” in DC,CC,SC,EC

LARGE ACCEPTANCE
SPECTROMETER CEBAF

Electron Ream

~Electromagnetic
Calorimeters

~ Cerenkov
/" Counters

Drift
Chambers

4 5 METEES syt Time of Flight

o Only electrons trigger CC

O Additionally, use the EC
o SF= E% = constant b
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Core tasks
Particle identification

Protons & pions
9 Coincident “hit” in DC & SC
0 Use (= k) vs. p correlation

o tfrom SC BVs.p
o L& p from DC  14F|ep - eprrr; Top=2, Q2=[1.9,2.5], W=[1.3,1.9]
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Core tasks
Fiducial cuts

CLAS Detector
Electron, protons and pions

O Remove if detected at and
beyond edges of fiducial volume
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My analys| Core tasks

Event selection

Based on Missing Mass technique

9 ep —» ep'rtX

Arjun Trived

Measuremer

MM-top2 2.00-5.00_1.400-1.425

i
§ Ll 48 kY

e I

hmm_ER_npcorr

hmm_SR_npcorr

L L
MM-top2 2.00-5.00_1.650-1.675

hmm_ER_npcorr

hmm_SR_npcorr

MM-top2 2.00-5.00_1.800-1.825

hmm_ER_npcorr

hmm_SR_

npcorr
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My analysis Preliminary results
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My analysis

Preliminary results
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My analysis Preliminary results

Single-differential cross-sections
Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV
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My analysis Preliminary results

Single-differential cross-sections
Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV
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My analysis Preliminary results

~* polarization dependent cross-sections
Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV

(d;‘fg@) = R21% + R2.% + R2y7 9% cos ¢ + R277©%1 €08 265 + dx, o, (R207 ™ sin ¢ + R2775” sin 2¢;)
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My analysis Preliminary results

~* polarization dependent cross-sections
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My analys| Preliminary results

~* polarization dependent cross-sections
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My analysis Preliminary results

~* polarization dependent cross-sections
Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV
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My analysis Preliminary results

~* polarization dependent cross-sections
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My analysis Preliminary results

~* polarization dependent cross-sections

Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV
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My analysis Preliminary results

~* polarization dependent cross-sections
Q2?,W bin = [2.4,3.0)GeV?,[1.725,1.750)GeV
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Overview of measurements

My analysis

Preliminary results

Mass u = 336 MeV.

51 (30 new)1D Cross-sections per Q2, W bin

Q & (3:3=9)

Q +* polarization dependent
R2Y + R2) (3x4=12)
Cx"(sx4 12)
R2%79(3x4=12)
R2%% (3x1=3)
R2%%(3x1=3)

2
o @ (N Relative vield in Q°-1V bins of analysis region
? Br
W oW 7 Mass w,,, = 2.3 MeV
& rewlupgraded N a Fundamental theory
of QCD
=01 LR | 9
- -t )
- . ' Emergent manifestation|
- of QCD

51 sets of cross-sections
measured in every Q2-W bin, of

which 30 are new
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Summary and Outlook

@ Summary
o 51 sets of cross-sections measured in each bin of, hitherto uncharted,
Q32-W region.
o Of these 51, 30 are measured for the first time and are related to the
photon polarization.
O Outlook
o Working on analysis note and finalizing data studies.
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