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Subject of the Talk

Used CLAS data on cross sections and Single

Spin Asymmetry (SSA) for n* and n°
electroproduction at Q°=0.4 Ge\?, W<1.6 GeV.

Fit the data with JANR program, based on the
Unitary Isobar Model to extract photon-coupling
amplitudes for P4 4(1440), S;4,(1535) and

D,5(1535).

Compare the results with the results from the
DASPE program, which is a Dispersion Relation
based analysis program.

Comparison of the two results allows us to have
an rough estimate of the model dependencies of
the obtained parameters.
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P,4(1440) Transition Amplitudes
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P, (1440) can be either q°, ¢'M or G state

(radial, meson cloud around 3-quark core or spin-
flavor excitation?).

Existing data does not allow to determine the
nature of P,4(1440) state.

For ¢ (i state Sy, is predicted to be 0.

Different QF dependence for transverse
photocoupling for different models of Py 4(1440):

¥y

_ 1
AP B

Bl e o o A e




Amplitudes for S;4(1535) and
D ,3(1520) Resonances

For D,5(1535) a transition from A, = -1 to A, = 1 is
expected as Q? — .

Independent measurements of Ay, for S;,(1535)
via n* channel are needed.
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CLAS Experiment

- The present experiment -59-038 (V. Burkert, R.
Minehart) is a part of the e1 run group, which
includes 15 different experiments.

- Data were taken with 1.5 and 1.6 Ge\V electron
beam incident on unpolarized [ I target at

luminosities -3 x 103e¢m 257!,

- Measured absolute cross sections and beam

single spin asymmetries for both (pr°) and (n*)
channels.

- Total 500M triggers collected and written to tape,
occupying over ' hylo space.

- Raw data were corrected for the geomeltrical
acceptance and elficiency, as well as for the binning
effects and the empty target cell contributions.

- Hadiative corrections are applied to obtain the
radiatively corrected cross sections.

- The combined stalistical and systematic errors for
dominating n* data set was - 107,

- This combined analysis was done at " =0.4 Ge\/~.
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Coverage for n* Cross Sections
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JLab Analysis of Nucleon
Resonances (JANR) Program

* Program developed at JLab to analyze pion
electroproduction data (I. Aznauryan).

* Based on the Unitary Isobar Model

* /ncludes all resonances which have been seen in
photoproduction PWA.

* Breit-Wigner for resonant amplitudes:
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the fit parameters for fixed QF.

, where a,, are

* Fixed background from nucleon pole diagrams, t-
channel pion, p- and w-meson exchange graphs.

* Regge behavior for WP > 2 GeV” region for
nonresonant background with a smooth transition
from UIM to Regge background:

| ( W Ww.)
; + B,

B, :
' Sl 4+ (W W)

B
””i.-ll'. W

* Unitarized nonresonant background using K-
matrix formalism: = (| +ih, . B
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Method of Dispersion Relations

* From causality principle one can express real
part of amplitudes in terms of imaginary part:

(+, 0) . P, (£, 0) v | I
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K y -8 S—U

e he Born term is nucleon pole contributions in s-
and u-channels and n-exchange in t-channel.

e Dispersion integrals are represented as a sum of
integrals over 3 energy regions:

* Integrals over resonance region saturated by
known resonances using Breit-Wigner form.
P33(1232) amplitudes were found by solving the
integral equations.

* /n the integrals over intermediate energy region

small contributions, | mFm, were introduced
;nd were varied to obtain better description of the
ata.

* The integrals over the high energy region were
calculated through n.p,m,by,a, Regge poles.

These contributions turn out to be negligible in the
| and Il resonance regions.
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* Masses, widths and amplitudes for P35(1232),
P14(1440), D13(1520) and S;4(1535) states were
allowed to vary.

* The PV-PS mixing parameter was also fitted: the
obtained result A, = 46917 MeV, compared to

Am = 450 MeV in the MAINZ model.

Onirnnis | ah i | EAN | X" N
n? cross sm:_n‘an 2.06 1.86
n* cross se;cm_:m 2424 1.81 2.43

r? a-syn;mﬁrr];f 832 1.48 3.56
n* asymmetry 828 1.06 3.66

e Overall, the n™* cross section data dominate the

fit. As a result, the JANR fit describes the ™ cross
sections data better than the other observables.

M, MeV 1426 £ 4 1525% 1 1515+ 0.5

I, MeV " 340 £ 27 118+ 2 1092
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Cross sections for nt™*

Q' =040 (GeVie) ', W=1510GeVic® AQ' =0.100 (GeVic) ', A W =0.020 GeVie *




Cross sections for pn°

0 =040 (GeVie), W= 1.520GeVie* AQ" =0.100 (GeVie) ', AW =0.020GeVie
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Single Spin Asymmetry for nt”
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Preliminary Results for D,3(1520)
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* JANR and DR analysis results for A, and Az,
agree. S,,» is model dependent.

® The difference between two methods reflects the
model dependence.

* Reasonable agreement with the existing data.
* Helicity amplitudes are obtained using:

r., =110MeV, IFE = 0.6.
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Multipoles for D;53(1520)
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Multipoles for S;4(1535)
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Preliminary Results for S;4(1535)
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e JANR and DR analysis results for A, agree,
while S,,» is model dependent.

e The difference between two methods reflects the
model dependence.

* Reasonable agreement with existing data from
n-production channel.

e Helicity amplitudes are obtained using:
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Multiﬁoles for P44(1440)

CLAS Electroproduction

o =D = W

CO Y

-

.

asssssesnngl

M, ¥ (P, pM).

& L & & X2 o

e L

_______________
1 L L ®

UIM Real

—

iy -~ — - UIM Imaginary

DR Real
DR Imaginary

-------

s

In case of photoproduction
the real parts are not so big,
meaning that nonresonant
part in imaginary part is also
significangly smaller than in ;
case at Q" =0.4 GeV*~. '
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The background is
very large compared
to resonance part.
Discrﬂ’ganc v in JANR
and DR is due to the
difference in the non-
resonant background
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Preliminary Results for P44(1440)

A, P11(1440)
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* Both A, and S, amplitudes are small at
Q?=0.4 Ge\~.

e JANR and DR analysis results for A, and Sy,

disagree, indicating strong model dependence for
extraction of both amplitudes.

e Helicity amplitudes are obtained using:
r = 350MeV, ~% = 0.7.
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Summary

The n* and n° cross section and beam SSA data

from CLAS were fit to obtain the resonant
amplitudes for P-; 1(1440), 013(1520) and

S11(15385).

Results from the two approaches for the
S,1(1535) A, amplitude are close, and are in

good agreement with the results of n—meson
electroproduction. The S, amplitude is found to

be small and extraction model dependent.

Results from two approaches for A, and Az, for
D ,53(1520) state agree, and are in reasonable
agreement with the existing data. The Sy,
amplitude is model dependent.

The P, ,(1440) Ao helicity amplitude at

Q°=0.4Ge\V? appears to be much smaller than for
photoproduction. S, amplitude is found to be
small. The values for the resonant multipoles are
difficult to extract due to large nonresonant
background.

Comparison with the dispersion relations analysis

provides an estimate for model dependencies for
the amplitudes.
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