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® Vp — wp reaction
e p/N contributions in double pion photoproduction

e vp — K*T A reaction
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vp — pw (CBELSA/TAPS) with w — 7'('0’)/ Phys.Lett. B 755 (2016) 97
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Density matrices vp — pw — Z?(VW())

3 (1 5 1 9
W(cos©, P) = o <§(1 + cos” 0) + 5(1 — 3 cos® 0) poo+
V2Rep1osin(20) cos ® + p;_ sin® @ cos 2<I>> : (1)

cos 0, ¢ angles of photon from w decay in the w rest frame
Linearly polarised photons case

dopor  do

0 d0 a0 (W + cos(2®, )W — sin(Q@w)W2) (2)
1 3 1 2 1 . 241
W (cos0,®) = - (5(1 + cos” 0)p11 + sin” Opgo+
V2Repio sin(260) cos ® + p1_1sin” 0 cos 2<I>) . (3)
W2 (cos @, P) = 8% (\/ilmpfo sin(260) sin ® + p1_; sin® fsin 2<I>) (4)
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Selected energy bins
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Polarization observables
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Branching ratios. The §(x?) values give the change in x* when the Nw decay mode is

excluded.
Resonance B.R. 4(x?) Resonance B.R.  4(x?)
N(1700)3/2— 22412 100  N(1900)3/2" 1548 70
N(1710)1/2T  2+2 26  N(2000)5/2 1848 42
N(1720)3/2" 26+14 105  N(2060)5/2~  4+3 37

N(1875)3/2~ 1347 98  N(2100)1/2* 15+10 78
N(1880)1/2% 20+8 33  N(2150)3/2— 1248 99

N(1895)1/2— 28+12 100  N(2190)7/2— 1446 131
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New beam asymmetry data from the CLAS (g8b). Before and after the fit.
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The new data can be described only with a rather small readjustment of the parameters of the
high mass states.
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The comparison of the contributions of the leading partial waves to the cross section.
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New precise polarization data are very important for fixing the solution.
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The reactions, observables and energy ranges analyzed in the latest solution

The combined analysis of neutral and charged pion production allows to estimate the p — NV

contributions.

Reaction Observable
Yp — 7TO7TOp DCS, Tot
Yp — 7T07T0p E

Yp — 7T07r0p DCS,Tot

vp — 77V P H
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vp — morlp Py, P;, P (4D)
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yp — Tt p I, I8
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CLAS vp — w7~ p data
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CLAS vp — w7~ p data
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CLAS vp — w7~ p data
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CLAS vp — w7~ p data
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CLAS vp — w7~ p data
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CLAS vp — w7~ p data
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CLAS vp — w7 p data
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I. and I, for yp — 77~ p from CLAS (Preliminary)

Courtesy of V. Crede, Florida State U
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I. and I, for yp — 77~ p from CLAS (Preliminary)
Courtesy of V. Crede, Florida State U
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Fit of the H, P, T (vp — ©'7"p) from CB-ELSA (T. Seifen, Preliminary)
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Fit of the ., P, sz , I, observables (yp — 707%p) from CB-ELSA (T. Seifen, Preliminary)
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Branching ratios for decay of the resonances into IV p(770) channel (Preliminary)

1440)1/27 <1% N(1520)3/27  1242%
1535)1/2=  3+1% N(1650)1/2=  742%
75)5/2~ <1% N(1685)5/2%7  1242%
9-+3% N(1700)3/2~ 45+15%
0)3/27 60+18% N(1880)1/2%  30+8%
95)1/2~ 55+10% N(1875)3/27 60+14%
2060)5/27  12+8% N(2120)3/2~ 50+20%
1900)3/2T  254+10% N(2190)7/2~ 75%
N(2000)5/2%7 65+15%
1600)3/2F 5% A(1620)1/2 43%
1940)3/2+ 8% A(2200)3/2F  22%
44% A(2100)3/2~ 25%
1750)1 /27 2% A(1900)1 /2~ 7%
1905)5/27F 47% A(1950)7/2T  6+4%
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CLAS vp — K*TA data

The first measurement of the spin density matrix elements of K **(892) mesons observed in
the reaction chain:

vp — K*T(892)A; A(missing)
K*"(892) - Kgnt; Kg —ntnm™ . (5)

To extract the density matrices we have fitted every energy and K * angle bin with the
following equation:

3 (1 1
W(cos©,P) = o (5(1 — poo) + 5(3,000 — 1) cos? 0

—\/§R€,010 sin 260 cos® — p1_1 sin? 6 cos 2<I>) . (6)

Here 0 and ® are angles of the K in the K *1(892) rest system. The events were rotated to
have X Z as the reaction plane and boosted from the center-of-mass system keeping the
direction of the Z-axis (Adair system).
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CLAS vp — K*1A data
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black curves are final BnGa fit, red curves are fit with 7-channel only, blue curves are fit without
new high-mass resonances. The fits are restricted to invariant mass below 2.6 GeV, making

curves at higher energies a prediction.
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CLAS vp — K*TA data

Masses and widths of tentative additional resonances contributing to the reaction.

Resonance Mass width
N (2355) 1 / 2~ 2355+20MeV 235+30 MeV
N(2250)3/2~ 2250+35MeV  240+40 MeV

N (2300)5/2~ 2300720 MeV 205465 MeV
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CLAS vp — K*TA data

L W=2064-2109 E W=2109-2153 W=2153-2196 L W=2196-2238

L W=2660-2695
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CLAS vp — K*TA data

Re p,,
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CLAS vp — K*TA data
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CLAS vp — K*1A data
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The A recoil polarization and total cross section.
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Branching ratios for N* — K *A decays.

For the states denoted with x we assume nyp = (0.1 MeV.

N(1880)1/2% 0.8+0.3% N(1895)1/2~ 6.3+2.5%

(

N(2100)1/2T  7.0+4% N(1875)3/2=  <0.2%
N(2120)3/27  <0.2% N(2060)5/2~ 0.84+0.5%
N(2000)5/2%7  2.24+1.0% N(1900)3/27  <0.2%
N(2190)7/2~ 0.540.3% N(2355)*1/2~ 6+1.5%
N(2250)*3/2~ 10+5% N(2300)*5/2~ 4.54+1.4%
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SUMMARY

e Vp — wp data were analysed. Density matrix elements were extracted and fitted.

Resonances parameters were defined.

e p/N contributions in double pion photoproduction are defined and branching ratios are

calculated

o yp — K *+ A\ data were analysed. Density matrix elements were extracted and fitted.

Resonances parameters were defined.
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