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Summary of Published CLAS Data on Exclusive Meson Electroproduction off
Protons in N* Excitation Region

Hadronic final Covered Covered Q- Measured
state W-range, GeV range, GeV?2 observables
ttn 1.1-1.38 0.16-0.36 do/dQ
1.1-1.55 0.3-0.6 do/dQ
1.1-1.7 1.7-4.5 do/dQ, A,
1.6-2.0 1.8-4.5 do/dQ
n°p 1.1-1.38 0.16-0.36 do/dQ
1.1-1.68 0.4-1.8 do/dQ, A, A, A,
1.1-1.39 3.0-6.0 do/dQ
1.1-1.8 0.4-1.0 do/dQ, A,
np 1.5-2.3 0.2-3.1 do/dQ
K*A thresh-2.6 1.40-3.90 do/dQ
0.70-5.40 Po, P’
K+>0 thresh-2.6 1.40-3.90 do/dQ
0.70-5.40 P’

The measured observables from CLAS are stored in the
CLAS Physics Data Base http://clas.sinp.msu.ru/cgi-bin/jlab/db.cgi

* do/dQ—CM
distributions
° Ab’At;Abt'long
beam, target, a
beam-target asy
metries

* PO, P’ -recoil and
transferred polariza
of strange baryon

Over 120,00
data points!

\

Almost full coverage
of the final hadron
phase space




Extraction of y,NN* Electrocouplings from Exclusive Meson
Electroproduction off Nucleons

Resonant amplitudes Non-resonant amplitudes

*
0’ ’0
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N*, 2%

Nl
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Definition of N* photo-/electrocouplings
employed in the CLAS data analyses:

*Real A12(Q?%), Az(Q?), S12(Q%) k2

K, 2 M N M 2 2]
.G. Aznauryan and V.D. Burkert, I, = 7 (2] +1) Auz‘ +‘A\3/2‘
Prog. Part. Nucl. Phys. 67, 1 (2012) J r M N>

« Consistent results on y,pN* electrocouplings from different meson electroproducti
channels are critical in order to validate reliable extraction of these quantities.
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Roper resonance before and after CLAS
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Review

Strong interaction physics at the luminosity frontier with 22 GeV
electrons at Jefferson Lab
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Fig. 48 Results for the p — A(1232)3/271 magnetic transition form
factor (left) and the N (1440)1/27 A; /2(Q2) electrocoupling (middle)
[331-333] from studies of w N and = "7~ p electroproduction in mea-
surements of the JLab 6-GeV era. CSM predictions with the running
dressed quark mass deduced from the QCD Lagrangian, see Fig. 47
left, are shown as blue solid lines [309,334] and by employing a sim-
plified contact gg-interaction resulting in a momentum-independent
(frozen) quark mass of ~ 0.36 GeV as red dotted lines [335]. Com-

parisons between the CSM prediction (solid line) on the A; /2(Q2)
A(1600)3/2% electrocoupling [326] and preliminary results from the
studies of 7 7 ~ p electroproduction with CLAS are shown on the right.
The data points with error bars have become available from independent
analyses of the cross sections in overlapping W-intervals with substan-
tial cor21tributions from the A(1600)3/27" as labeled for 0? from 2 to
5 GeV




Measurements with CLAS12 and “CLAS22”

Meson electroproduction yields measured with the CLAS12

CLAS12: Extension of the results on N* N K'Y P
electrocouplings for W < 2.5 GeV and Q2 B ' S
to 10 GeV2 from exclusive channels, nN,
nnN, KY, K*Y, KY*, allows us to map out
the range of quark momenta where
~50% of dressed quark mass is
generated
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Luminosity (cm2s)

OneHKa BO3MOKHOCTEH M3BJIeUYeHHs 3JIeKTPOMATHU THBIX
AMILTHTYX BO30Y:KIEHHUS PE30HAHCHBIX COCTOSTHUI HYKJIOHA IMPH
neperanHbIX UMIyJabcax g0 30 I'sB?

MopaennpoBaHme peakumum anektpopoxaenus nN, KY u n*n'p npu aHeprmum 22 3B geMoHcTpupyer:

AMNINTYAbl SNEKTPOBO36YKAEHMA HYK/IOHHbIX PE30HAHCOB MOTYT 6bITb M3B/IEYEHbI BMJIOTb [0 3H
nepeaaHHoro umnynbca Q2 ~ 30 MBZnpn £ ~ 2 -5 X 1035 cm2 ¢!
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PaclumpeHune pesynbTaToB MO aMM/IMTYAaM 3/1EKTPOBO36YKAEHMA BO36YKJEHHbBIX COCTOAHUM HYKJ/I0HA
nepefaHHoro umnyabca Q? = 10 - 30 GeV2 nocie yBeIMYEHUA MAKCUMAIbHOM SHEPr1M YCKOPUTENS
3B 1 npu cBeTmocTax 2-5 X 103° cm? ¢! nosBoanT nccnenoBatb Kak JOMMHUPYOLWAA YacTb M

CTPYKTypa BO30OYKAEHHbIX COCTOAHMM HYK/JIOHA MOXKET BO3HMKHYTb B paMKax GyHAaMeHTa
XpPOMOAUHAMMUKMU
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distribution over azimuthal angle

Rotational properties of the production amplitudes

Single photon exchange for ep — e'm*n reaction

da.}'v da'u da'tt

a0, —an. ' fdn.

d
- cos2¢ +4/2e(1 + s)%- cosp = A+ Bcos2@ + Ccosg
mw

Is AI/ML capable of reconstructing the ¢p—dependence from the studies of the measured
differential cross sections?

Can the use of AI/ML improve knowledge of exclusive structure functions beyond
imposed by restricted data coverage over azimuthal/polar angles?



E=5.754 GeV; Q% = 2.915 GeV* - 15t resonan

Ebeam: 5.754 GeV, W: 1.23 GeV, Q2: 2.915 GeV"™2, cos theta: 0.9 rad

Red dots with error bars
- experimental data

«= Experimental data —— Fitted data —— Predicted data
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Eq. in slide #4
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good description of the ¢-dependence
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Al/ML is capable of determining

¢-dependence of n*n differential %% i ; EN. 3 5 :
cross sections from the multi- Ebeam: 5754 GeV, W: 1.23 GeV, Q2: 2.915 GeV~2, cos theta: -0.7 rad

dimensional data analysis
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E=5.754 GeV; Q% =2.915 GeV? Structrure functio

Ebeam: 5.754, Q2: 2.915, cos thet{:\: 0.9
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Red dots with error bars -
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experimental data fit by Eq in
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