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using the presently available experimental and theoretical
information about it.

The spectrum of the final nucleus 16N can be schematized
as being composed of three collective bands: the quartet of
bound states (07, 17, 27, and 37), the giant dipole resonance
(GDR), and the quadrupole branch. They will be described as
follows:

(i) The GDR is treated in the style of ref./S/. i.e., the di-
pole state excited in RMC is the one observed in photoreactions
times the square of the nuclear elastic form factor. The under-
lying hypothesis of SU (4) symmetry, i.e., the ﬁgcg that the
states excited by the group generators r exp(~iS.T) and
o r~exp (-18.F)are degenerate, will not be questioned, since for
this nucleus it is well enough supported by the ‘detailed micro-
scopical calculations’?,"

(ii) The treatment of quadrupole is much more uncertain. In
Foldy and Walecka's approach it is essentially out of control,
and moreover, it is taken at the harmonic oscillator energy,

~i.e., at an energy degenerate with the experimental Egpg There-
fore, in practice their spectrum would correspond to a closure
approximation at E::EGDR.The correct consideration of the
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quadrupole excitation energy in RMC has been shown to be
relevant, because of the previously given arguments about energy
conservation, in decreasing the high-energy contribution, to
RMC. This would be of particular importance in a nucleus where
quadrupole is sizeable like in 4%Ca.It is, however, not the case
in 160 where its contribution in ordinary muon capture (OMC)
is about 107, see the Table.

Table
Ordinary and radiative muon capture results on 10 for the:
three excitation bands of !8N.The value R stands for the
integrated photon yield for k > 57 MeV divided by the
calculated ordinary capture rate. Rexp = (6.210.8)-10‘§
(ref.’%, preliminary).

State E . ATE. Aouc(A=1) R(A~1) R(A=2)"
(MeV) (MeV) (10%s71y  (10%s7Y)  (107%) (107%

Bound levels
(0=, 1, 25) 12 0.5 9 +11 14 0.43 0.80

Dipole 9% L0 ¢ 70 154 74
Quadrupole as 150 10 0.11 0.30

Sum 932108 o4 2.08 3.84

By Ref. (10 ]
b) Calculated value AgydA=2)=85 470 s™ has been used here.
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(iii) The 0=, 17, 2~ and 3™ (T=1) bound levels have their
isobar analogues in 180 at about 12 MeV, see the Table. Infor-
mation about them comes from OMC, radiative pion capture,
(e,e”) reactions and microscopic calculations. In OMC in particu-
lar their calculated contribution is about 15%/%/.Data from
the above-mentioned processes have been discussed in Ref./10/
and shown to support the overall picture. This gives us confi-
dence in the use of the inelastic form factors which must govern
the momentum transfer behaviour of this transition. We will .
use in the following for "the 12 MeV levels" the form factor
suggested by Graves et al/1V/ .

The overall picture of the excitation bands in OMC on 180
is summarized in the Table. As for RMC their contribution is
relatively hindered for the quadrupole, is obtained as previously

~mentioned for the dipole, and is relatively enhanced for the
low-lying states. :

The results of the present calculation for the photon spec-—
trum are plotted in the Figure. The full line is obtained for
A =1 (gp==2MgAA/(q2—ln”», i,e., at the standard value of
gp and the dot-dashed line for A =2, The results obtained for

L
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*Ratio R of the integrated RMC photon spectrum for
k > 57 MeV to the OMC rate for the cases A=1 (full line)
‘and A =2 (dashed line).Histogram is for the data of ref.’¥,

A =1 by assuming that all strength is concentrated in the giant
dipole resonance (an absolute theoretical lower limit) are very
close to the full line. In the last two columns of the Table
the calculated contributions of different terms divided by the
OMC rate (Agyo =94-000 s™! for A=1; Ay, e85 470 s™1 for A=2)
are reported under the entries R. Note that AOMC(A‘=2) does
not reproduce data of OMC. In this particular case of 180 we
see that the effects of a realistic nuclear excitation spectrum
appear to be of small numerical importance when compared to
a naive closure at the GDR energy. Therefore, the partial com-
pensation between enhancement (with respect to OMC) of the
low-lying states and depression of quadrupole states shows
a stability of our theoretical predictions.

The comparison of the present results with the microscopic
calculation of ref. aﬁ which uses basically identical nuclear

-structure information, shows an appreciable difference: the

RMC rate obtained in the present phenomenological approach is
by about 40% less. We would like to mention that preliminary
results obtained within the modified impulse-approximation
scheme’/1%/ in the shell model, have shown a strong reduction
of the photon yield bringing the phenomenological and micro-
scopic calculations towards an agreement. This strengthens our
confidence in the proper treatment of the nuclear effects in
160and therefore, in the present predictions.

With the reservation that data for RMC on !0 have been
reported/4/ as preliminary ones, we can conclude that their
comparison with the present calculation points towards a higher
value of gp(gp215) that is in the direction of the results of
OMC partial transitions in A=12, 16, 28 nuclei/13J4J5/.'On the
other hand, the analysis’/3/ suggests that g,(RMC on 4%Ca)<g,
(other processes). It is therefore clear that further theoretical
(more refined treatment of 4%Caspectrum beyond SU(4) or simple
particle - hole model) and experimental (on 180) work is needed
to clarify the contradictory situation of RMC.
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