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» Connection to QCD
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M otlvation

’ Connection to QCD Particle LZI_QJgZ:EHsH Nr Nn AK XK Ar Np Ny

N(939) P sekxx

N(1440) P1p seksxx sokdek K *kk K ok
- = N(1520) Dig  #kkx ke Rk sk kekdok kiR
Statl C ro e rtl eS Of N(1535) S11  *kskx Fokkok KKK * *k Kok
’ N(1650) S11  Hkskx sokokk ok *kk ok sk kK Kok
N(1675) Dip  skxx sokokk ok * skokk ok Kokekk
N(1680) Fig  #skskx KHkk K Rokk skskok  kdkokok
reso n an Ces’? N(1700) Dz EEC I *% % ** * *k
- N(1710) P11 s Fkk Kk *ok * *k * Kok
N(1720) Pig  skxx Kook ok *k * * sk ok
N(IQOO) P13 Kk ok *
- N(1990) Fi7 EE * * *
» New accurate experimental vamo g v oror ot e e
N(2080) D1z % K x * *
N(2090) Si1 = *
N(2100) Py * * *
d ata N(2190) G Hkkx sokdek ok * * * *
N(2200) Dip »x Kok * *
N(2220) Hig  skokk Hokkk ok
N(2250) Ghg  wkxk KRR K
N(2600) Ip17 %k Fokoe
N(2700) Kjiz *x *ok
A(1232) Pz kkx *xkx F ke
T T T A(1600) Pag ek *kk O [ *se
c0(6)=-0.75 1 A(1620) S31  kkx Kkdk T KAk Ak ok
M S A(1700) Dsg  sekskx seokokesk b * *kk Kk Kk
I COS(G)I:—O-55 A(1750) Py = * i
] A(1900) S31 % Kok d * * S *
ety A(1905) Fys  *kkx Kook d * *% *% Kk
€0s(6)=-035 1 A(1910) P3p sekex KAk e * * * *
’b-; -0 s A(1920) Psg ek Fokk n * *k *
Ke) cos(e)é—O.ZS ' cos(e)l=—0.15 A(1930) Dgg sk Sk * o
3 0.1 n T A(1940) D3z * * F
~ 09 t } } t T A(1950) Far  weex KRkE O * P fr—
o (()).1 o e c0s(8)=-0.05 A(2000) Fys  *x r ¥
L1 ¢
S ey %;ggg G - . |
° %‘21 E T B 97015 e A(2300) Hag *x ¥ d
] £ YN AR L. e A2350) Dgs » . d
06900008 cos(6)=0.35 A(2390) Fyr  * * e
0.2 WW"W A(2400) G39 XK Kok n
0 t t t } } t A(2420) Hzq1 #xkk Kok *
0.2 Wmmi& A(2750) Iz13 *%
’ . , , ) | A A(2950) Kgiz ** sk
Of¢ T T T T 1 QrGevy ™
0.2 o &% $°9°$+gry02oogogopond
cos()=0.75

16 17 18 19 2 21
W (GeV)

Extraction and Interpretation of YN — A form factors at EBAC







Usual QM spin flip




(a)
A reaction theory Is needed to
properly interpret the extensive amount of data

The main two ingredients are:
» The bare reaction mechanism
» An account of external dynamics: coupled channel
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The photoexcitation of the A Is described through,
(A|ZH|N) = eW, (p") T O (p), TV =37, Gi(Q%) K.

Gg,Go and G, are defined from G sones, seacron asr2

Originally, the form factors were parametrized as:
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Bare form factors do not contain any intermediate
meson-baryon states
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Extraction of bareform factors(l1)

Bare form factors do not contain any intermediate
meson-baryon states
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few GeV region relativity is important:
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few GeV region relativity Is important:
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Different ways of implementing
relativity into a quark model formalism:

T e
e N ===

» Instant form
» Point form
o Front form

In collaboration with D. O Riska (U Helsinki) Plots formA. Krassnigg' s PhD thesis

U
B



Common assumptions to the three forms
Single quark current operator

» baryons

|




Common assumptions to the three forms
Single quark current operator

» baryons

i

» Ground state wave functions with 2 or 3 parameters

o6 (D) = Goapme T, o@D = N+ /2077,

po(P) =N (1+52) " with P = \/2( + )

SU(6)rg IS used to build resonances
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» Params fixed to Gsp, G'arn(0)
(mg, 2 parameters for w.f)

» All forms OK

~ Chung & Coester, PRD 44, 229 (91)

~ Boffi et al. EPJA 14, 17 (02)

# High Q? behavior different

# Front form predicts a node




The general expression for the transition

current operator:
(AIZH(0)|N) = e¥y (p™)I"H ¥ (p) ,

has the conventional deconposition:

r'd =36 (Q%) KVH .
7

The operators K" are defined as:
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,/QQ
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The general expression for the transition
current operator:
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In instant form kinematics the relation between the different spin state matrix elements of the

electromagnetic current and the form factors, &',
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In the dynamical coupled channel formalism, the following
meson cloud diagrams can be isolated:

? Quark Model Prediction

pion cloud effect




Bare Form factors parametrize the internal structure
thus their interpretation should be sought in microscopic

theories

» We compare quark model results to
the extracted bare form factors

® Capstick-Keister computations done in
front form

® Pion cloud effects are more pronounced
in Gg and G¢.
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Comparison with QCD
should be pursued

In the near future, connection with form
factors computed in Lattice-QCD will be done

This, however, may require specifi c LQCD studies

In the fi gure,
® Our extracted bare and dressed form factors
® Recent LQCD analysis
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Ratios of form factors are usually plotted
reminder of pQCD predictions:
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Current efforts

“Dynamical Coupled-Channel Analysis of N* at EBAC”
B. Julia-Diaz, T-S.H. Lee, A. Matsuyama, M. Paris, T. Sato

» First step: Build a well constrained model for 1N — 7N
Including =N, nN, (7A, o N, pN)
and expliCit 7T7TN States. (expectedzDec 2006)
s A parallel version of the code has been derived

= Computing time at several supercomputing facilities:
« NERSC (LBNL, USA) (startup grant)
« Marenostrum (BSC, Spain) (production grant)

s Study of bare/dressed form factors
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Extension of the N model up to 2 GeV.
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# Delta excitation
» We have studied model dependence
s Bare and dressed form factors obtained
» Bare G g extracted differs from original SL
s Quark models analized close in G, and G g

# In progress
s Multichannel 7N model
» Meson-Cloud effects on other resonances
» Extensive parallel computations to refine the model
» Investigate relativistic quark model calculation of N-N* f.f.

# Desiderata
s Relation to LQCD studies should be better understood
» Maybe a join effort should be pursued
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