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Exploration of Strong Interaction

.~ CLAS detector provided the dominant part of the available data on inclusive, semi-inclusive and
exclusive meson electroproduction off nucleons at the invariant masses of the final hadrons W<3.0
GeV and at the photon virtualities Q?<5.0 GeV? and extended the data on meson photoproduction.

2« Impressive progress in the studies of the ground and excited nucleon spectrum/ structure has been
achieved from the CLAS results (D.S. Carman, K. Joo, V. Mokeev, Few-Body Syst. 61, 29 (2020)).

2~ New results on spectrum and structure of the ground and excited hadrons allow to gain insight into
strong interaction dynamics which underlie the hadron generation addressing key open problems
on the nature of hadron mass and quark-gluon confinement

(S.J. Brodsky et al., e-Print: 2006-06802, be published in Int. J. Mod. Phys. E)

2 Studies of the hadron spectra and insight into the hadron structure in 1- and 3-dimensions require
the combined analyses of a large body of measured observables within a broad kinematic area

‘ The Data Bases for physics analyses are needed




Advances in Exploration of the N*-Spectrum

Several new nucleon resonances (- missing” states) have been discovered with the decisive impact of the
CLAS open strangeness photoproduction data. A.V. Anisovich et al.,
Phys. Lett. B782, 662(2018), V.D. Burkert, Few Body Syst. 59, 57 (2018).
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The next step: A description of the exclusive electroproduction data off the proton with the same masses and
hadronic decay widths as in photoproduction will support the existence of new baryon states.
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ings to Hadron Mass Generation
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DSE analyses of the CLAS data on A(1232)3/2* electroexcitation demonstrated that dressed quark mass is
running with momentum.

Good data description at Q?>2.0 GeV? achieved with the same dressed quark mass function for the ground

and excited nucleon states of distinctively different structure validate the DSE results on momentum
dependence of dressed quark mass. y,pN* electrocoupling data offer access to the strong QCD dynamics

underlying the hadron mass generation.

on physics of the last decade in synergistic
enomenologists and theorists.




Accessing Shear Forces & Parton Pressure

i ) M.V. Polyakov and P. Schweitzer, Int. Mod. J. Phys A 33, 26 1830025 (2018)
Nucleon matrix element of EMT contains: -
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M,(t) : Mass distribution inside the nucleon

J (t) : Angular momentum distribution
d.(t) :Pressure distribution

Jdx x [H(x,E,t) + E(x,E,1)] = 2 J(t)
Jdx x H(x,E,t) = M,(t) + 4/5 E2d (1)
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Measuring these form factors,
we learn about confinement
forces
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43 Web of Science citations Parton pressure inside the nucleon
87 Inspire citations

V.D. Burkert, L. Elouadrhiri, & F.X. Girod, Nature, 557 396 (2018)
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Published CLAS Data on Exclusive Meson
ction off Protons in N* Excitation Region

Hadronic final state | Covered Covered Q2- Measured
W-range, GeV range, GeV? observables
TN 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/dO
T°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
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+Y0 thresh-2.6 1.40-3.90 do/dQ
0.70-5.40 P’
1|;+1|;-p 1.3-1.6 0.2-0.6 Nine 1-fold
1.4-2.1 0.5-1.5 differential cross
1.4-2.0 2.0-5.0 sections

red observables from CLAS are stored in the
sics Data Base https://clas.sinp.msu.ru/db

* do/dQ-CM angular
distributions

« A, A A -longitudinal
beam, target, and
beam-target asym-
metries

* P9 P’ —recoil and
transferred polarization
of strange baryon

Over 120,000
data points!

Almost full coverage
of the final hadron
phase space



More than 100 experiments,

More than 50 various final
states

about 200 various
observables measured

List of all experiments available for public access

Please, login to see not published experiments also

2 next »

Experiment title Year Spokespersons f:::: :
E93-006 CLAS experiment 2003 | V. D. Burkert. M. Ripani T p
CAARmmEIC 2003 | M. Osipenko, G. Ricco inclusive
EG2000 CLAS 2000 | H. Avakian n+X
EG2000 CLAS 2000 | H. Avakian n
EG2000 CLAS 2000 | H. Avakian inclusive
E89-042 CLAS Experiment 2003 | V. D. Burkert. R. Minehart ngp
E89-038 CLAS experiment 1992 | V. Burkert. R. Minehart Tn
E-89-037 Electroproduction of the P33(1232) Resonance | 2002 | V. Burkert, R. Minehart ’p
EGI1 2000 | P. Stoler. V. Burkert, R, Minehart p
E1D and E6A runs CLAS data 2005 | M. Osipenko inclusive
E99-107 CLAS experiment 2005 | V. D. Burkert. R. Minehart T
E99-105 2002 | M. Garcon, M. Guidal, E. S. Smith @p
E89-004 Photoproduction of Hyperons 2005 | R. A. Schumacher KA
E89-004 Photoproduction of Hyperons 2005 | R. A. Schumacher K0
E89-004 2005 | R. A. Schumacher KA
EB89-004 2005 | R. A. Schumacher K0
e6a CLAS experiment 2006 Em?;gffkym Kok Gilffioan end M. pn
gle CLAS experiment 2006 | K. Hicks KOzt
E04-021 CLAS experiment 2004 | M. Battaglieri, R. De Vita, V. Kubarovsky I:;I;;O}_
E04-021 CLAS experiment 2004 | M. Battaglieri, R. De Vita, V. Kubarovsky I:EISO -
g10a CLAS experiment 2007 | K. Hicks, S. Stepanyan od
el-dves E06-003 2007 g §$$§$ e e alp
Eglb 2001 | S. Kuhn, R. Fersch. P. Bosted inclusive
gll 2009 | M. Battaglieri T p
CLAS Approved Analysis (CAA) of E1-6 experiment 2002 | M. Osipenko T +X
G11A Run K+Lambda Data 2008 | M. McCracken, C. A. Meyer KA
PR-03-113 2004 | S. Anefalos Pereira KT
g10 CLAS experiment 0 Wei Chen T p
glla 2004 | Biplab Dey, Curtis Meyer K20
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do/d@2

Observables and final states in the CLAS

Cross section.

Differential cross section.

Longitudinal cross section.

Transverse cross section.

Ratio of the longitudinal to transverse cross sections.
Interference term.

Interference term.

Differential cross section over Mandelstam variable t.

Differential cross section over Mandelstam variable t'.

t' = Abs(t - tiin)
Interference term.

Longitudinal differential cross section over
Mandelstam variable t.

Transverse differential cross section over Mandelstam
variable t.

Ratio of the o /o
Structure function
Proton structure function.

Longitudinal inclusive structure function
Polarized inclusive structure function
Polarized inclusive structure function
Beam asymmetry.

Double polarized asymmetry.

Target spin asymmetry.
Asymmetry

inclusive
semi-inclusive

T
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CLAS Physics Database

List of measurements

E-94-005 CLAS experiment

Spokesperson:
L. Elouadrhiri
Year:
2006
1 + - Abstract:
TWO plo nomn Determination of the ND Axial Vector Tansition Form Factor from the ep -= &' A++n-
i Publication:
e | e Ct ro p rOd u Ctl on 1. G.V.Fedotov, V.1 Mokeev, V.D.Burkert, L. Elouadrhiri, E.N.Golovatch,
Off th e proton - B.S.Ishkhanov, E.L Isupov, N.V.Shvedunov, and CLAS Collaboration

Electroproduction of pr* 1~ off Protons at 0.2<Q?<0.6 GeVZ and 1.3<W=1.57
GeV with CLAS //PRC 79, 015204 (2009)
Quantities:

Differential and fuIIy G dcfdM(n:_,}p) do/dM(mt,p)  do/dM@m ) do/d(—c?-s)(e(n_}))
H _ : do/d(—cos(0(n7)))  do/d(—cos(8(p))) do/de(n ) do/de(x do/do(p)
mtegrated_ cross-sections, dofdv)  dofdy(c)  doldve) As By Cw A By  Co
asymmetries A By G

Measurements

2345 8 9 nextp

szins szaxs Wins Wmaxs

1D Quantity Beam Target Finalstate GeV: Gev?: GeV  GeV
E62M1 do/dM(n,p) e P T p 0.2 0.25 1.5 1.525
E62M2 do/dM(mt ) e P T p 0.2 0.25 1.5 1.525
E62M3 do/dM(n™,p) e P Tp 0.2 0.25 1.5 1.525
E62M4 do/de(n) e P T p 0.2 0.25 1.5 1.525
E62MS5 do/de(n™) e P T p 0.2 0.25 1.5 1.525
E62M6 do/do(p) e p Tp 0.2 0.25 1.5 1.525
E62M7 do/dy(n) e P Tp 0.2 0.25 1.5 1.525
E62M8 do/dy(rh) e P TTp 0.2 0.25 1.5 1.525
E62M9 do/dwy(p) e p Tp 0.2 0.25 1.5 1.525
E62M10  do/d(—cos(8(n7))) e p Tnp 0.2 0.25 L5 1.525
E62MI11  do/d(—cos(8(x™))) e p Tnp 0.2 0.25 L5 1.525
E62M12  do/d(—cos(8(p))) e p Tp 0.2 0.25 L5 1.525
E62ZMI13  do/dM(n.p) e P Tnp 0.2 0.25 1.525 1.55



Measurement view

Example:
W-dependence of cross-section o
Reaction:

two pions electroproduction
11~ Off the proton p

Q?=0.425 GeV?

CLAS Physics Database

Measurement E62M793 4 )
Experiment: E-94-005 CLAS experiment
Year: 2006
Spokesperson: L. Elouadrhiri
Reaction: ep —nnp
Polarization: none
Quantity: o
Q@: 02— 0.6GeV?
W: 13 —1.6GeV
Publication:  G.¥V Fedotov, V.I Mokeev, V.D.Burkert, L. Elouadrhiri, E.N.Golovatch, B.S.Ishkhanov, E.L Isupov,

N.¥V.Shvedunov, and CLAS Collaboration Electroproduction of pr™#~ off Protons at 0.2<Q?<0.6 GeV2
and 1.3<W<1.57 GeV with CLAS // PRC 79, 015204 (2009)

Slice: Q2 = 0.425 ¥ GeV?

0.225
0.275
0.325 |
[0.375 | +
}
0.475 +
| 0.525
0.575 }
20 +
o]
=8
3
15
10
}
5-
1]
0 T T T T
1.325 1350 1375 1400 1425 1450 1475 1500
W, GeVv
Measurement data
Q2, [GeV?] | W, [GeV] o, [ub] uncertainty
0.225 1.5125 | 44.8273773 | 1.51808882
0.225 1.5375 | 40.4969292 | 1.54815555
A7 1973108 1 3QA15A8S




3D plots in the dat

CLAS Physics Database

25

Differential cross-section
do/dQ

Reaction:
yp— 1p

Kinematics:
Q2 =0.35—0.45 GeV?
W =1.26 GeV

20

15

10




Select reaction:

Search of the data Beam: Torget: Cinalstate:

polarization: polarization: polarization:
aﬂy - aﬂy - aﬂy -

Select kinematics range:

* Reaction Search for average values
Beam type (e ory), Qmin, [GeVI>: 7 Qe [GeVI: e
Win, [GeV]: = Wrax, [GeV]:
target (p/n/d/nucleus), . .
. . Xmin+ Xmax-
final §tat_e (more than 50 available), ... e T i}
pOIarlzatlon type Of Select observables:
beam, target and final state any é?
Quantity do/dQ2
. . . d: L
 Kinematic variables messae o1
2 o L/ic T <
(Q J VV’ XB’ Ey) Additional search criteria:
Spokespersons: =
* Observable measured Year: @
Cross-sections, structure functions, ~ FPerment identifier(s):

Text table options

asymmet”es Show results as a plain text table @ Show average value for W, Q2 ranges
Add W and Q? columns How to save text data
® B|bl|og raphy [=z]1.Search Results Table Composition
Available fields: Fields selected for output:

Authors, experimet title and year

Final state polarization =|| = Measurement identifier -
Beam . . Fll’l:'fll state
Beam polarization Q*min
==
Target 3 Q2max
Target polarization W min
X min W max
® max Quant%ty )
Ey min Experiment title
Ey max Authors
W - Year -

Limit: 100 v | Clear form || Start search | [| Results in a new window




Data analysis

Example:

automatic differential cross-
section fitting of TT%p
electroproduction off proton for
structure function extraction

do A+ Bcos2p +C
—_— = COS COS
dn @ @
A ! {R; +&,R,}

= £

4'KLMN T LAVE

B ! {Rr}d®

4Kk My T
c ! {Rp,}d®

T4k, M, - Th

d® is phase volume for adron final state,
4K, M,, is virtual photon invariant flux,

K, is virtual photon wave vector modulus

Measurement E9M5

You are not logged in.

Experiment: E-89-037 Electroproduction of the P33(1232) Resonance, 2002

Spokespersons: V. Burkert, R. Minehart

Experiment comment: Release 1 - Data replay: recsis prod-1-9. RC and acceptance: aao_rad+MAID98

Publication:

e K Joo, L. C. Smith, V. D. Burkert, R. Minehart, I. G. Aznauryan, L. Elouadrhiri, S. Stepanyvan, and CLAS Collaboration QE

Dependence of Quadrupole Strength in the v‘p = AT(1232) -—= rmo Transition // Phys. Rev. Let. 88, 122001 (2002)

Quantity measured: do/dQ, mebn/srad
Differential cross section.

Beam: e, polarization: none

Target: p (Z=1, A=1), polarization: none

Final state: Itop, polarization: none

Q2:035—0.45 GeV?
W:1.18 GeV
£:0.85

Select data slice:
cos(0p) = -0.9 ~ dimensionless

Fit ¢ dependence:
A+ Bcos(2p) + T cos(@)

%2 =0.2397

value Uncert
A 9.6295 0.51923
B -1.5829 0.73168
C 0.64516 0.69222

A+ B cos(2@)+ T cos(@) + D cos(3g)

1 Pmaz do
Pmazr — Pmin fmin dS} dw

Value Uncert

A 98 03

Observable quantity measured (Y axis): do/dQ, mcbn/srad

PR S T
=0

Parameter (X axis): ¢, deg




Structure function interpolation Structure functions and cross-sections

Observable: © Fy © F; @ ¢ © do/dWdQ?
WV inclusive Wl xtn Irop M anp 27{0p + a7 T+ J[ap +atnp

Ch Is:
) ) AN vk WK W np Wayp
F», inclusive Abscissa First Step Last
2.4 0.388 Q@ Gev: O 0.8 . o1 . o8 B
2.2 0.345 W, GeV: © 0.97 o001 o023 N
20 0.302 Epeamy GeV: | 10.6 : Calculate o uncertainty from luminosity
% 8 0.259 Dataset: [/ CLAS data only [/ CLAS and world data '] Resonant contributions [[] Difference [[] Ratio
(Gl 0.216
< Results o LML © Plot @ PlotSVG © Text © Gnuplot © PDF
1.6 0.173 view:
Plot type: © splines © lines © points
0.130
1.4
0.0B7 Calculate
LE 0.044
1.0 | | 0.001 250 T T T T
1 2 3 4 5 - inclusive ———
Q?, Gev? - T b
- TI_Dp I .
200 |- TP |
: : B KA —— 7]
F5, inclusive — 8 ey
0.36 : " -
0.32 s 190 .
0.28 g I :
0.24 4 I ]
0.20 G 100 —
0.16 i ]
0.12 r ]
50 [~ -
0.08 - E
0.04 I ]
1 > 5 ) : 0.00 o | ] I | R . | ] !
02, GeV/? 1 11 12 13 14 15 16 17 18 19 2 214
' W, GeV

Programming: Vitaly Chesnokoy , SINP MSU, CLAS Coliabaration




Resonant contributions

Structure functions and cross-sections

observable: () f; (0 Fy, @ ¢ () do/dwda?
Channels: E‘ mclusive s rrgp x"'rr_p 2ﬂ0p+ﬂ+ﬂgﬂ Tn +1zﬂp+;r+x_p KA
M? Ptot(W)F TL(Mr,Q2) Zs: l‘ziirst " Step Last
W2)2 + Mgrtot(w)’

o (W,Q%) = 122 20, + 1)
T N*

@ e O 2 |:‘
w,cev: @ ‘1 ‘001 |||22 |:‘

Epegm, GEV: ‘ 106 | ] calculate o uncertainty from luminosity

9 (QQ) My Dataset: [¥] cLas data only || cLAS and world data [¥] Resonant contributions Difference Ratio
. 2
b, YA (|A1/2(Q%)[* + | A3/2(Q)|%) . Rev?:;f O e © plot @ piotsve ©) Text © gnuplot ) poF

FEL:(W = MT:QQ) =

L ) (}'2 (QQ) IM N Plot type: () splines © tines © points
(W= M,, =2 S
5 ( Q%) 2, + )M | 172(Q%), Calculate
45 - ————
- l CLAE:dataDnly ]
[ q = Resonant contributions - ]
Al =
35 -
30 -

Cross-section, pb

22

Moy Shmnkor, S MEY, SLAS




Resonant contributions

Q2=2.0GeV?, E,=10.6GeV

. . 35
Contributions of ; P P
individual resonances : /\ -------- D13(1520)
. 30 M
to unpolarized ] i
inclusive cross-section _ 2 /\ -------- D1(1675)
25 1 3 . F15(1680) -
| U [ T ¥ - T B P11(1710)
Calculated for : / \J \ o P(1720)
20 i Pris01720) |
] N S e P33(1232)
Q?=2.0 GeV? O \// \ o 531(1620)
o . :
Eb = 10.6 GeV 15 + R s i . —— D33(1700) |
10
5
6 1 seepnrsnii

1.0 1.2 1.4 L6 1.8 2.0
W, GeV




Internet links

CLAS Physics Database

https://clas.sinp.msu.ru

Structure functions and cross-sections of inclusive and exclusive reactions

https://clas.sinp.msu.ru/strfun

Resonant contributions to inclusive cross-sections of pion electroproduction
off the nucleons

https://clas.sinp.msu.ru/res

CLAS Analysis Framework

https://clas.sinp.msu.ru/fw



https://clas.sinp.msu.ru/
https://clas.sinp.msu.ru/strfun
https://clas.sinp.msu.ru/res
https://clas.sinp.msu.ru/fw

List of reacti
and kinematic

CLAS Analysis Framework

Reaction models for description of Nt
electroproduction off nucleons

Name Author Description Channels | @2, Gevz | W, GeV 6, deg
MAID approach
D. Drechsel for evaluation of + 20 0—5 1.1—20|0—180
maid L .Tiatur ' | N1t observables E_H P> bin size: bin size: bin size:
' in the resonance | T 7~ x’n 0.1 0.02 10
region
P. Kroll, S. Approach for L
CK Goloskokov | DVMP studies x'nxp | TBD TBD 0—180




Calculation of differential cross-

from helicity amplitudes

do  dor dor, dorr, dort dopy
= —_— 2e(1 2 hy/2e(1 —
70 = 49 +EdQ +4/2¢6(1 +¢) -0 cos + ¢ g Cos @+ hy/2e(1 —¢) g Sine

1 2 2 2 2
dor _ gy Pm RY = S(H [+ |Hof* + [Hy[* + |Hal)
df} kS 00 2 2
dor, Ro0 Pm Q? Ry = |I'f5| + | Hg|
- L Lem a9 4 k * %
d§} kg‘m w?r }ﬁ'gL=E(H5H1—H5H4+H5H2+Hﬁ.ﬁ'3]
02
dory _ 09 Pm_ Q Ryp = —H{H, + H; H3
dQ2 B w, 1
dorr _ pog Pm RY, = ﬁ(_HEHI + HyHy — HgH; — Hg H3)
a0 T g
02
dory _ po Pm V@ W2 Q? - M2
dﬂ L k%m w'.f Wy = oW f
p,, is absolute value of meson three- kem — W? — Mj
momentum, w, stands for the photon 2W
energy in the CM-frame, k °" is the Pm = V En, —mi,
photon equivalent energy in the CM- B W? +mi, — M},
frame: moe oW




CLAS Analysis Framework

Models

Start

Groups

Interpolate

Model maid data

Author:

Description:

D. Drechsel, L. Tiator

dprev1 2 3 4 5 ... 1782 1783 next»

MAID approach for evaluation of Nit observables in the resonance region

Channel | 2, GeV? | W, GeV | cos @ Hj, Gevl H,, Gevl H;, Gevl Hy, Gevl H;, Gevl Hg, Gevl

= n |0.0 1.1 1 0j -0.268-0.00922j 0j Qj 0.195+0.00302j 0j

rn | 0.0 1.1 0.985 J -0.0197-0.000387] | -0.264-0.0092j 0.00432+3.58e-05j] | 0.0298+0.000716j | 0.193+0.00299j -0.0202-0.00038j
= n |0.0 1.1 0.94 -0.0373-0.000752j | -0.252-0.00912j 0.0163+0.000136j | 0.058+0.00143j 0.186+0.00292j -0.0375-0.000745j
n | 0.0 1.1 0.866 J -0.0513-0.00107j -0.236-0.009j 0.0334+0.000294; | 0.0836+0.00215] | 0.175+0.00282j -0.0498-0.0011j
xn |00 1.1 0.766 | -0.061-0.00135j -0.217-0.00882j 0.0527+0.000502j | 0.106+0.00287j 0.163+0.00267] -0.0565-0.00142j
n | 0.0 1.1 0.643 | -0.0665-0.00155j -0.197-0.00858j 0.0716+0.000745j | 0.126+0.00358j 0.149+0.0025j -0.0582-0.00171j
xn |00 1.1 0.5 -0.0682-0.00167j -0.179-0.00829j 0.0881+0.000996j | 0.145+0.00428;j 0.136+0.0023j -0.0558-0.00197j
= n |0.0 1.1 0.342 | -0.0667-0.00171j -0.162-0.00792j 0.101+0.00123j 0.161+0.00498j 0.122+0.00208; -0.0505-0.00219j
~n |0.0 1.1 0.174 | -0.0626-0.00168;j -0.146-0.0075j 0.11+0.00145j 0.177+0.00566] 0.109+0.00186j -0.0434-0.00238;j
rxn | 0.0 1.1 0.0 -0.0566-0.00158j -0.132-0.00701j 0.115+0.00162j 0.193+0.00631j 0.0964+0.00163j -0.0354-0.00252j
n |0.0 1.1 -0.174 | -0.0491-0.00141j -0.119-0.00645j 0.116+0.00173j 0.207+0.00694j 0.0844+0.0014j -0.0271-0.00263j
rxn | 0.0 1.1 -0.342 | -0.0408-0.0012j -0.106-0.00583j 0.112+0.00176j 0.222+0.00752j 0.0728+0.00118;j -0.0191-0.00271j
n |0.0 1.1 -0.5 -0.0322-0.000967] | -0.0926-0.00513j | 0.105+0.00171j 0.235+0.00805j 0.0616+0.000974j | -0.0115-0.00276j
xn |0.0 1.1 -0.643 § -0.0237-0.000724j | -0.0788-0.00438j | 0.0934+0.00158] 0.247+0.00852j 0.0508+0.000781j | -0.00484-0.00279j
rn | 0.0 1.1 -0.766 | -0.0159-0.000487] | -0.0643-0.00358] | 0.079+0.00138;j 0.258+0.00891j 0.0403+0.000602j | 0.000845-0.0028j




Reaction cross-section

CLAS Analysis Framework

Differential cross-section

Calculation example:

Model Channel 02, GeV? W, GeV cos 0 xg Ep, GeV
maid Tn 0.5 1.2 -0.5 0.472 10.6
¢-dependence of - - -
Hj, GeVl H>, GeV™l H3 GeV! Hy, GevVl Hs, GeVl Hg, GeVl
d Iﬁerentlal CI’OSS-SeCtIOn -0.0731-0.0883j -0.107-0.078j 0.137+0.153 0.0472+0.0325j 0.000645-0.000795j 0.00129+0.000358j
+ .
for 1T eleCtroprOd UCtlon Off Rﬂ:, pb/sr R?, pb/sr R“,-;, pb/sr R::, pb/sr R;f, pb/sr
prOton 14.825937614252918 | 0.0011050202381007782 | -7.890168906357977 | 0.023279441696396386 | 0.023991781418785843
dop doy dorr dorr doyyr
5 ) a0’ I.IbJ'ST a0’ pbfsr 0 I.ID)'ST an ! pb!sr d;-l , pbf'sr
Q = 0 5 raB 12.515235625597306 0.7551342936017441 -6.66044371412306 0.5591237914921284 0.5762327106667019

W=12T3B

cos 6 =-0.5 20
And beam energy i . a
E, = 10.6 [oB I B N g

w, rad

Created by SINF MSU, UCONN, CLAS Coliabaration




3-D plot of differential cros

Differential cross-section

Channel | *n | Model | maid | @2, Gev? | 0.5 | W, GeV | 1.2 | Ep, GeV | 10.6

¢: 5.000903 rad
< cosB: 0.5
do/dQ: 16.06146 pb/sr




Data interpolatic

CLAS Analysis Framework

Form to specify

. . Interpolate data
interpolation P
. Quantity
parameters: OH, OH, OH; OH, OH; OHs OR® OR® ORS ORS ORY
Channel
observable, @r'n O Omp Onn
channel, model, Model
. @ maid
Q3 W, grid
cos B or O or t e -
W, GeV
14 .
aE
cos @
min | -1 - step 0.1 o max 1 -
Interpolate

Created by SINP MSU, UCONN, CLAS Collaboration




Amplitudes interpol

CLAS Analysis Framework

Interpolation results

Channel | m*n | Model | maid | @2, Gev? | 1.5 | W, GeV | 1.55

< X + Interpolated (Re), Q2=1.5 GeVZ, W=1.55 GeV
1 ” T X # Interpolated (Im), Q2=1.5 GeV2, W=1.55 GeV
X
X
e X
0.5 . x
*

_ X -
g x X
~ 0—+ =*=
5
=

05 + + + + 4 +

+ + +
. 1
+ +
+ 4+
—-1.5
-1 —-0.5 0] 0.5 1
cosf

Created by SINP MSU, UCONN, CLAS Collaboration




Interpolation results

CLAS Analysis Framework

Interpolation results
Channel | m*n | Model | maid | @2, Gev? | 1.5 | W, GeV | 1.55
—
02 ©
~0.4 v ¥V o
) t
-06 H v +D+ X '|'[;|\+? .
= + P U A R
— —0.8 + A o
5 _ow
-1 ﬁ + A
-1.2 +E V+ -Ii
Adv YV 40O
-1.4 ot A
N
-1.6
-1 -0.5 0 0.5
cos

opb>d

Interpolated (Re), Q2=1.5 GeV2, W=1.55 GeV
Interpolated (Im), Q2=1.5 GeV2, W=1.55 GeV
Nearest Q2=1.5 GeV2, W=1.54 GeV
Nearest Q2=1.5 GeV2, W=1.56 GeV
MAID Re Q2=1.5 GeV2, W=1.55 GeV
MAID Im Q2=1.5 GeV2, W=1.55 GeV

Created by SINF M5U, UCONN, CLAS Collaboration




Interpolation results comparison

CLAS Analysis Framework

Interpolation results

Channel | vn | Model | maid | @2, Gev? | 1.5 | W, GeV | 1.55

1.8 v + Interpolated, Q2=1.5 GeV2, W=1.55 GeV
3_ %7 Nearest Q2=1.5 GeV2, W=1.54 GeV
Zu Nearest Q2=1.5 GeV2, W=1.56 GeV
1.6 Y% T AvAFaN
v Fas
v v
7 Y 4e
1.4 v o
b +++ 4
= +
g + + 4 t.
o~ 1.2 v AN + 4 + +
= + & A +
A FAN
1 o +A Ay A AN
0.8 % v+
0.6
-1 -0.5 0 0.5 1
cos

Created by SINF M5U, UCONN, CLAS Collaboration
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