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Ground nucleon structure from inclusive
electron scattering exploring

A. Accardi et al., PRD 93, 114017 (2016)
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The structure of the nucleon ground states
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Kinematic of inclusive electron scattering

q =P, — De (1)
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From inclusive electron scattering
to parton distribution

do
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CLAS results on inclusive structure function F,

Interpolated results from the CLAS Physics DB, V.Chesnokov
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Osipenko et al. (CLAS Collaboration), Phys. Rev. D 67, 092001, 2003
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Advances in Exploration of the N*-Spectrum

N‘/A" Spectrum 2018 Nucleon resonances listed in Particle

Data Group (PDG) tables
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The results of joint activity between Hall B (Jlab) and OEPVAYa (MSU),

V.D.Burkert, B.S. Ishkhanov, V.I.Mokeev
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Summary of Results on y,pN* Photo-/Electrocouplings
from CLAS

Exclusive meson Excited proton Q2?-ranges for extracted
electroproduction states v,PN* electrocouplings,
channels GeV?
n°p, TN A(1232)3/2* 0.16-6.0
N(1440)1/2*,N(1520)3/2, 0.30-4.16
N(1535)1/2-
N N(1675)5/2-, N(1680)5/2* 1.6-4.5
N(1710)1/2*
np N(1535)1/2- 0.2-2.9
TP N(1440)1/2*, N(1520)3/2- 0.25-1.50
A(1620)1/2-, N(1650)1/2;, 0.5-1.5
N(1680)5/2*, A(1700)3/2:,
N(1720)3/2*, N’(1720)3/2*
A(1620)1/2, N(1650)1/2;, photoproduction
N(1680)5/2+, A(1700)3/2;,
N(1720)3/2*, N'(1720)3/2*,
A(1905)5/2*, A(1950)7/2+

The website with numerical results and references: userweb.jlab.org/ ~mokeevi/resonance_ electrocouplings/

The interpolated/extrapolated CLAS results on y,pN* electrocouplings in the mass range <1.8 GeV and Q2<5.0 GeV2:
userweb.jlab.org/~isupovicouplings/
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Summary of Results on y,pN* Photo-/Electrocouplings
from CLAS
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v, PN* Electrocouplings from N=, Nn, and t*np
Electroproduction

N(1520)3/2° A,, 125 _‘+ N(1535)1/2° A, CLAS data points from:
100F I.G. Aznauryan et al., Phys. Rev.

2001 i C80, 055203 (2009).
150, 75;— K. Park et al., Phys. Rev. C91,
: : 045203 (2015).
100 50? V.l. Mokeev et al., Phys. Rev .
50 i 25F C86, 035203 (2012).
. 0? V.I. Mokeev et al., Phys. Rev..
0 I

C93, 025206 (2016).

MB contributions
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- A pRUT -75[ :
-150 - = RPP AO CC:
R TS SRS SRR BRI S P P S A S B. Julia-Diaz et al.
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8 9 ’
0% (GeV? O (Gev?  Phys. Rev. C77, 045205 (2008).
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of e e -
VB from AG GG + extraction
sf T + ________
05 + The structure of all resonances studied with CLAS represents
B a complex interplay between the inner quark core and external
5l meson-baryon cloud.
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First measurements with CLAS12
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A.A.Tony6eHkKo. M3yyeHune CTPyKTypbl NpoToHa Ha aetektope CLAS12, 25 ceHTabps 2018



Evaluation of the structure functions and inclusive
Cross sections

 CLAS data were used for the interpolation of inclusive cross-
sections in the kinematic range covered by CLAS

* For the extrapolation of the data we used P. Bosted fit
(M.E. Christy and P.E. Bosted, arXiv:0711.0159)

 Combination of these interpolation/extrapolation were fitted by this
dependence in spirit of operator product expansion

Cri(W) N Co 1 (W)

Fi(W, Q%) = Coa(W) + T

0 0 "
Fy(W, Q2) = Coo(W) + 01’22(2”/) + C2’Z2q/v) + ...
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Inclusive virtual photon cross sections from the

Cross-section, pb

Cross-section, pb
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Inclusive electron scattering cross sections

Electron scattering cross-section, pb/GeV3

Electron scattering cross-section, ub/GeV3
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Resonant contributions
to inclusive electron scattering cross sections

]‘/[2Ffof(W)FT’L(]‘/[T) g~
B W =25 @) 1) T (15)
R = 5 3 R
where @~ , = q7|W:MT
T, g < 2@ 2MN o2 g (@)
,}, rs (2JT+1)]‘/[T 1/2 3/2 (14)

http://clas.sinp.msu.ru/cgi-bin/jlab/db.cgi

A.A.Tony6eHko. M3yyeHune CTpyKTypbl NpoToHa Ha getektope CLAS12, 25 ceHTabps 2018

13



Resonant contributions
to inclusive electron scattering cross sections

Cross-section, ub

Cross-section, pb
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Resonant contributions

to inclusive electron scattering cross sections
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Extrapolated inclusive electron scattering
Cross sections

Cross-section, pb

e Projected CLAS12 results
:22:32:52 83:‘75 ggﬁ = * Electron beam energy: 10.6 GeV
= * Integrated luminosity:

4 12.8*10"mb*

1 ¢ Bin sizes:

1 W=0.01 GeV and Q?=0.1 GeV?
1 « Expected statistical accuracy

1 isin the range from 0.2% to 2.0%

Q2=5, 6, and 7 GeV? -

1 1.5 2 2.5 3 3.5 4

W, GeV

* First precise measurements of inclusive cross section evolution with W and Q? in the
resonance region (smallest bin sizes over W, Q? ever achieved) at Q% > 5 GeV?, yield
valuable insight into quark hadron duality
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