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Outline

Model
> 5 channel “core” [B.Julia-Diaz et.al. Phys. Rev. C 76: 065201, 2007] + WN

Fitting
> TIN-TIN, TN->WwN, YN->1IN,YN->wN

Predictions 7 [
> 2 photon beam asymmetry Hfﬁ

> p° ., spin density matrix elements

> wN scattering length / \

Conclusion
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Motivation: wN interactions

*Ww interactions are poorly determined

e« SU(3): G/ 90 12

> ngN/gpNN=3/2 44— ————— _T-T‘-_;f_
« CD-Bonn realistic NN potential 0] P

> =8. k=0 ] g

ngN " wNN 05 o

« Sato-Lee (A) ] /./'

> ngN=1O.5 KwNN=O 04 _/.f'
. Giessen u—:/_,f'/

> ngN~4'6 KwNN~_1 u:

1aunn:'_"1a1'm" i .
[Tuchitani, et al. nucl-th/0407004
*Possible “in-medium” modification
om*? =~ 0.1m? = dRns ~ 1 km

% - Nb
= 780 - LH,
\5 R i‘ﬁ ............ o]
= ~ '
760 - o
:' B U [ ] L] ] CBELSA/TAPS Collaboration
L [Trnka PRL 192303(05)]
0 500 1000 1500

Ip, | [MeV/c]




Model: dynamical equation

Starting model space: neglect N
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model: interaction
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For 6 channels: 7N, nN,mA, 0N, pN,wN = 45 Feynman amplitudes

Interaction evaluation:
ecvaluate diagrams

eproject into partial wave basis
etest against plane wave code

Propagators:

eunitary transform modifies
Feynman form
eoff-shell>on-shell: Feynman
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Fitting procedure

 Fit x?via conjugate gradient/simplex methods

2 _ Z ycalc(ap5 HiaEi) — yobs(9i§Ei) ’
X oy (0s; E;)
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« Simultaneous fit of TN and wN data

do
> TIN-1IN: PWA from SAID [energy dep. SP06 solution] DCS = dQ
> 1TUp—~wn: unp. DCS from Nimrod [Karami et.al. '79] PBA — 3 — dd% — ddi{'
> Yp-wp: unp. DCS from SAPHIR [Barth et.al. '03] o+ ddag|2|

> YN-1N: unp. DCS world data (from SAID)
> YN-m1N: PBA Z(E) world data (from SAID) ~*

« Complete data set ol
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Fit parameters (bare non-resonant)
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Fixed in 5 channel fits: Phys.Rev.C76:065201,2007



Fit parameters (bare resonance)

# LIV IMO© gy AN 9N A oN N wN Ay As
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Stage 1: N-1IN & nN-wWN & yN-=wN
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Real Part: T=1/2 cf. SAID PRC74(06)




Stage 1: N-1IN & nN-wWN & yN-=wN
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Imag. Part: T=1/2 cf. SAID PRC74(06)




Stage 1: N-1IN & nN-wWN & yN-=wN
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Real Part: T=3/2 cf. SAID PRC74(06)




Stage 1: N-nIN & miN—=wN &

1 , —— I SI 0.6
08 |- L 05
. 04
06
0.3
0.4
1 oz
0.2 01
0 0
03 0.2 I I I I [)
0.25 357
1 o015 -
0.2 i
0.15 0.1 b §|
0.1 Ij
{1 o005 | =
" e
0 0 ! L L
12 1.4 16 1.8 2

0.3

0.4

0.3

0.2

0.1

0

Imag. Part: T=3/2 cf. SAID PRC74(06)

T T T T P

33
L

1 1 1 1

1.2 1.4 L6 1.8 2

T T T T F
35

] ]

1.2 1.4




Stage 1: nmN—=1tN & mN-wN & yN-=wN
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Stage 1: miN—»1N & nmN-wN & yN-wN
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Quality: x?/N~1 for E<~1.5 GeV
Possible improvements

> global fit; other non-res mechanisms; more resonances; nnN



Stage 2: DCS Y
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Quality: x?/N~1 for E<~1.7 GeV

> angular dependence okay at high E



Stage 2: PBA Z_ Yp-1'p
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Quality: x?/N~1 for E<~1.6 GeV



Stage 2: PBA 2 Yp-m'n
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Quality: x?/N~1 for E<~1.7 GeV

> angular dependence poor at high E
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Prediction for Zw
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w decay amplitude
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Spin density matrix elements: p°
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w decay angular distribution (unpolarized photons)
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w0cos 8, ¢) = f—ﬂ (3(1-pdy) + 1303, -1) cos? ¢

- ﬁRep?u sin 28 cos ¢ - p?_l s'm28 cos 2¢)

electromagnetic calorimater
(not usad in this expariment)

photon beam
electron beam |

—\ _ E
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Prediction for p°
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Prediction for o°
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Prediction for p°
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wN interactions

Average scattering length:

a = za(J=3)+3a(J =3) il
=30
Klingl/Weise:  a = 1.6 +i0.30 fm =
o L
Lutzz @ = —0.44 +i0.20
Giessen: g = —0.026 + i0.28 I5
1.7
. TGN 7
aj = lim TO.JwN,O.]wN(E )

E—me+mn My, + My

a1 = |—0.0454 — 70.0695] fm,

o=

az = [0.180 —¢0.0597] fm,

oW

oun (£ — my+my) = 4n(las]|*+2[az]*)/3

a=0.12 —20.07tm




Conclusion

 Coupled channel approach

> need improvements COM E>~1.6 GeV
> outlined possible solutions; most likely ninN is important

> prediction of polarized observables appear only loosely constrained by
fits to unpolarized data

« Qutstanding questions pertaining to modeling

> can model dependencies be identified & controlled?
> connection to model independent results of xPT?

> can contact with Lattice QCD be made?
> “valence” QCD (K.-F. Liu et. al.)
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