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Investigations of the reaction
1r_+p—r-y+n

are of particular interest as a unique probe of the radiative decay of neutral mN
resonances such as P11(1440) -+ n+y. Together with pion photoproduction on hydrogen,
in which the charged resonances are probed, they can be used to test the validity of
quark models, to look for manifestations of color magnetism, and to probe the possible
existence of hybrid resonances (states composed of three quarks and gluorium).

The radiative decay of the neutral Roper resonance is of special interest as various
quark models are divergent in their predictions of the expected decay amplitude as
shown in Table I.

Table I. Quark model predictions of the radiative decay amplitude
o® the neutral Roper resonance.

Reference An1/2
(GeV-% x 10-3
Feynman et a].l) -18
Copley et al. 2) -20
Koniuk-Isqur . +26
Barbour et a1.4 +13
kubota-Onta  °) +04
Sugimoto-Toya 6) +50

The radiative decay of the A(1232) resonance provides a unique probe of the propos-
ed hyperfine quark-quark interaction. ?ecause of the formal analogy between magnetism
and the one gluon exchange quark-quark7 interaction based on colored quarks and
gluons, it has been named "color magnetism." In the simplest quark model the nucleon
and A-resonances consist of three quarks in a relative S-state. Photoproduction of
the A can only take place via one quark spin flip which requirss an My+ or magnetic
dipole transition and the c.m. angular distribution is 2+3 sin“6. The one gluon ex-
change interaction implies a calculable d-wave component and allows the Eq+ or $1ectric
quadrupole transition which has a I+ cos“6 angular distribution. Isgur et a1.8
predict a ratio Ej+/Mj+ = +0.007.

QCD leads in a natural way to the prediction of a new type of hadronic matter con-
sisting of a color singlet of 2 or 3 gluons called gluonium. It implies the existence
of yet another type of matter called hybrid matter consisting of quarks and gluonium.
The lightest such hybrid state is predicted9 to have the quantum numbers of the Roper
resonance with a mass around 1400 MeV. The most recent nN partial wave analysis by
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the VPI grouplo) indicates that the P17 has two poles in the complex plane this makes
the existence of a P11 hybrid not totally implausible. A unique way to identify the
P11 hybrid is via ? detailed investigation of the radiative decays. As pointed out by
Barnes and Closell) p* 11 (hybrld)b py while there is no restriction on the neutral
partner, thus POy (hybr1d -+ ny is allowed.

We have recent} completed a measurement of the analyzing power or left-right assym-
metry using a transversg]y polarized target of the reaction m~+p -+ y+n from p; = 301
to 625 MeV/c mainly at 900 and 110°. The experiment was performed in the P3 E
channel at LAMPF. The polarized hydrogen target was of a conventional type held in a
2.5 T magnetic field. Photons were detected at two angles simultaneously using two
sets of Cherenkov counters each set consisting of 15 lead g]ass counters 15 cm X 15 cm
and 25 cm deep. The neutrons were detected in coincidence in two matching sets of 15
neutron counters each 8 cm in diameter and 46 cm long. The m™p - yn events were iden-
tified on the basis of 2-body kinematics using individual gamma-neutron counter match-
1ng and the energy of the photon. We obtained excellent separation from the similar
m7p - m°n reaction.

An example of the greliminary results is shown in Fig. 1. The theoretical predic-
tion is due to Arail?) as presented at the Toronto Baryon Conference. It has the -
opposite sign as our data. There is no other measurement for compar}son except one
measurement of the inverse reaction obtained by Beneventano et al. using a deu-
terium target and a proton polarimeter. Within the large error bar of the inverse
reaction the agreement with our results is satisfactory, in happy accord with expec-
tations based on time reversal invariance, and the P-A theorem. More data at d1ffere95
energies are forthcom1ng and will be Rgesented and compared with a multipole analyses
and data on the inverse reaction.l
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{F(¢ s o 2 e R e s e i  aa a  che p  m co
mepl—y+n 1 Fig. 1. Preliminary results of our exper-
Dr= 586MeV/c 1 iment on the analyzing power in 7~ tp4-
s i : Yy + n at p_ = 580 MeV. The data point by
' 1. Aroi : Beneventano is from the inverse reaction
__________ : y +n->1°+ vy + measured with a deuterium
W[ -7 \\\\\ ] target and a polarimeter for the outgoing
Y A A T proton. The theoretical curve is the so-
F L ! ] called Toky I multipole analyses by I.
I ' ) Arai.
05§ ucLa-Gwu-ACU-CU )
\Y Beneventano et ol. y+n—=1"+p!
W s T o os 10

ces Oy





