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We all know!

One possible approach:

& Formalism: chirg/ Constituent (Juark Approach

+ Based on the SU(6)®0(3) symmetry
+ Configuration mixing

Y + p — pseudoscalar meson ¥ Baryon

Eg( 2.5 GeV

# Observables

-~ Differential and total cross sections
- Polarization observables

+ "Missing” resonances



Theoretical frame

® Transition matrix elements : based on the low energy
QCD Lagrangian

L =Py, (i + V' + 3 A") —m]yY +. ..

® Differential cross section for meson photoproduction in the center
of mass frame :

do“™  aam(En + My)(Ef + My) |q|

|2
Qo 4s(M; + My)? lk||M sl

y | (N¢|Hn|N;)(N;|H|Ni)
J'M [ = NAH V) 1 . 1.
! i E:{ Ei+w—E,;

(N_.lerlN;)<N_J|HmINI)
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® Contributions from the s- channel resonances
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® contributions from each resonance determined by a new set of
parameters

Ay = Cne Ay,

so that




® Exact SU(6) ® O(3) symmetry :
(I'_v =1 rior 311(1535], Pu[l?]ﬂ']‘ Pl;i(]TZ{]}. D]:i[152{]}, F]&{lﬁﬂ”}) it
(o =0 3 for §11(1650), Dy3(1700), Dy5(1675)

® DBroken SU(6) ® O(3) symmetry :

— the configuration mixings caused by the one gluon exchange
(Isgur-Karl).

® The configuration mixings can be expressed in terms of the
mixing angle between the two SU(6) &2 O(3) states |N(*Py) > with the
total quark spin 1/2 and |N('Py) > with the total quark spin 3/2

|S]5{1535] > = |.'V{2Ru}§- > costly — |4'"¥'{4P,“};- > sinfg, (1)
|511(1650) > = IN{“PM]*" > sinfls + i.-"sf*{"‘ﬁ“}#- > cos fs,

and
il 15M)) > = |hrr|:!PM}i+ >coslp — |.-’V('1P3,;}i- > sinflp, {2}
| Dy (1700} > = |;W'EER-,;]§- >sinflp + |N({PM}%- > cos fp,

® Isgur-Karl Model (PL 72B, '77):

05, = —32°; p, = 6°.

® How the coefficients C'y- in
Ay = CN*.Ax--.

are related to the mixing angles?

Aye x< N|Ha|N* >< N*|HIN >,




then
Aw””n;{ﬁ] &x [{: hrlel.M(EPM)#' > 08 H.\'— < .."Vlel.m'f(l‘PM}%— > sin ﬂ,ﬁ‘]

[": N(QPM}§‘1H=|N > cosllsg — < N("Py) - |H N -sinf?h'],

< N|H".|N(4Ru)*— 3"]
Ao

[< NHaIN(Py);- >< NCPy) - |HAN >].

x [rm-i"! flg — sin fscos g

Finally,

Cb'n[lhﬂﬁ'} = CO8 6'5((‘.03 gﬁ — sin 95}

CS“{]MD] = - sin fg(cos fg + sin fs),

Cs,,(1535) — COsyi(1650) = 1

‘ $ 2
CDI.?.“WU} = €08 ﬁp({!{)ﬂ 3{; = 1—0 Ein BD]

. 1 ;
Cpysi1700) = 8in fp( Tk fp +sinflp),

CDI;;( 1520) T CD]g( 1700) = 1
The mixing angle predicted in the Isgur-Karl model leads to

('.'Ilh'“['[_'-,;{_"” — p C.H‘“illliﬁ(]j = —0.17

Cpysiiay = 0.96 3 Cpya700) = 0.04
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Introduction

w = N° = np

O Reaction mechanism

L
Table 1: lanapin}fmsunanmu with their assignments in SU(6) @ O(3) configurations.

States SU(6) ®O(3) Mass (GeV) Width (GeV)
S11(1535) N(*Py)

- 5,,(1650) n(**Pu}i 1.650 0.150 |
Di5(1520)  N(*Pag)y- 1.520 0130 Nefotien:
= Di(1700)  N(*Pu);- 1.700 0.15 UGWL e
= D5(1675) ’V{“P-,;]E 1.675 0.150 J, J
Pi3(1720) N[*"D,g}r 1.720 0.150 S,R,M
Fi5(1680) N{“DSJY 1.680 0.130
P;1(1440) .-V{”Sg;jy 1.440 0.150
P;1(1710) N{ESM)F 1.710 0.100
P;3(1900) N{“DM}? 1.900 0.500
F15(2000) N(*Dy)g+ 2.000 0.490

@® Study of configuration mixing & extraction of
mixing angles

@ Initial state : photo-excitation couplings (4, , Ass)
@® Final state : N* decay to nN

@® Extraction of g,yy and Iy,

® Size of the background
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Polarized beam asymmetry
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Beam-Target asymmetry E
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® SAPHIR data

— XCAH (z.Li, BS, T ye)
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Concluding Remarks

® A quark model approach was presented for the elec-

tromagnetic production of pseudoscalar mesons.

® This approach was applied to the process

P = NP

® Recent data for this reaction, including polarization
observables, are well reproduced and show the major role
played by theknown resonances in the first resonance
region , provided the conligural lon mixing .

® \livine angles in agreement with previous predic-
tions.

° 9nNN = 0.2
4

® Photo-excitation helicity amplitudes
® Partial decay widths

® Second and third resonance regions 777
Need for a third S, resonance confirmed

Indications for a third F); resonance



