e o
BARYON SPECTROSCOPY

BARYON = | 37

=V, TS6UR G KARL :

MISS/ING RESONANCESP|

Low Moasses: Too many vesonances ¢

|
Exomple:  ROPER  N*(l4w0) ; 2+

e LATTICE ”
.« MESON- NUCLEON DYNAMICS

* EXPERIMENTS
' N>l
Pp = pp T

e P -%I'r‘h"



17.07.02 kphl01

EXCITED BARYONS IN

LATTICE GCD  >D,LE/NWEBER

hep-lak/ 0202 022
2.8 —

24 p / |

M (GeV)

12} S SNy
* ™ %
(% 930+ ‘NI Nz
0.8 N L 2 1 A 1 M [l A
0 0.2 04 0.6 0.8 1

2 2
m_ (GeV™)

FIG. 5. Masses of the J = %"' and 3~ nucleon states, for the FLIC action. The positive (neg-
ative) parity states labeled N; (NY) and N; (N3) are constructed from the x; and x» interpolating
fields, respectively. Empirical masses of the low lying %* states are indicated by the asterisks.

the lowest mass state with the Roper quantum numbers is higher than the lowest P-wave
excitation. It seems that neither the lattice data (at large quark masses and with our
interpolating fields) nor the constituent quark model have good overlap with the Roper
resonance. Better overlap with the Roper is likely to require more exotic interpolating
fields. :

In Fig. 4 we show the ratio of the masses of the N*(;7) and the nucleon, using the
X1 interpolating field. Once again, there is good agreement between the FLIC and DWF
actions. However, the results for the Wilson action lie above the others, as do those for the
anisotropic Dogy4 action [21]. The Dj34 action has been mean-field improved, and uses an
anisotropic lattice which is relatively coarse in the spatial direction (¢ ~ 0.24 fm). This is
perhaps an indication of the need for nonperturbative or fat-link improvement.

The mass splitting between the two lightest N*(37) states (N*(1535) and N*(1650)) can
be studied by considering the odd parity content of the x; and X, interpolating fields in
Eqs. (6) and (7). Recall that the “diquarks” in x; and x2 couple differently to spin, so that
even though the correlation functions built up from the x; and x; fields will be made up
of a mixture of many excited states, they will have dominant overlap with different states,

11







30.04.02 kphl94

‘ N7* Physics: Decay of Resonances I

One—-Pion decay:

Unitary Model for 7N scattering:
e Coupled Channels 7N and [r7 V]
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Challenge: Two—Pion decay
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WASA-PROMICE : pppprtn”
PRL 8, 2002

o TWOPION-PROCEEDINGS-NEW  PRINTED ON JuLy 10, 2002
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Fig. 1: Integral cross sections for the two-pion production channels pp —
pprt ™ (top, left), pp — pprOn® (top, right) and pp — pnwtn® (bottom).
The results obtained at WASA/PROMICE [18-21] are compared to previous
measurements [10-16]. Pure phase space behaviour — arbitrarily normalized
to our values at T, = 750 MeV — is shown by the shaded areas. Solid and
dotted lines in the figures at the top, right, and at the bottom show the
predictions of the Valencia model [9] for two different parameter sets. In the
figure at the top, left, these calculations are shown as dashed lines, whereas
the solid lines include the effect of a pp-FSI in these model calculations.
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WASA-QROMICE : pp—pprn
PRL 38,2002

6 TWOPION-PROCEEDINGS-NEW  PRINTED ON JuLy 10, 2002
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Fig. 2: Influence of the Roper resonance decay onto the differential cross
sections for the invariant masses M +,- and My+,- as well as for the
opening angle J,+,- between both pions in the reaction pp — pprta™
at T, = 750 MeV (left) and T, = 775 MeV (right). Pure phase space
calculations are shown by the shaded area, dotted lines show the case of
a pure N* = No = N(atn~)=¢=0 decay, whereas the dash-dotted lines
exhibit the scenario for a pure N* — Anr = N !ﬂ*ﬂ‘!rgﬁg decay. Solid
and dashed curves finally show calcualtions assuming interterence from both
decay routes and having an admixture of 20%, 25% and 33% of the Aw route
in the total decay amplitude [20].
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