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FIG. 2. Histograms of events versus bending angle. (a) Master histogram comprising all events. (b) Events in
H- H coincidence channel. (c) Events in H- He coincidence cha~~el. (d) Events in H- He coincidence ch~~nel.

labeled C in Fig. 1, that contained alternate lay-
ers of lead and scintillator. The purpose of the
C counter was to identify those interactions ac-
companied by meson production, particle emis-
sion at wide angles, or by excitation of the tar-
get nucleus.

The normal electronic logic for establishing
the existence of an event was T1 T2 ~ T3 ~ ANTI
~ C ~ G(2) ~ R(2), where the symbols G(2) and R(2)
represent the requirement of signals from any
two members of the respective hodoscopes.

The nominal acceptance of the spectrometer
was + 13 mrad in the horizontal plane and + 9
mrad in the vertical plane.

Charges were measured by means of their
pulse heights in scintillator, and typical spec-
tra accumulated in this experiment have been
presented elsewhere. "

In Fig. 2(a) is displayed a histogram of events
versus bending angle. These data were produced
by 8.189&10' incident 'Li projectiles. The back-
ground subtraction amounted to 8 and was due
primarily to fragmentation in T3.

The arrows denote predicted deflection angles
for ions with Z/A ratios of z, I, and z. These
angles were calculated from the formula 8=(3.218
xlO ' kG ' m ') (2/A)(B//py), where py is cal-
culated from the known velocity of the projec-

tiles. The approximate equality between the
velocities of the fragments and the projectiles
is one of the distinctive and simplifying charac-
teristics of 0' fragmentation. It was established
experimentally in one of the early experiments
of Heckman et a/. " In addition, this experiment
is directly sensitive to the velocities of the frag-
ments, and a broad distribution of velocities
would degrade the mass resolution exhibited in
Fig. 2.

We attribute the peak at 150 mrad to 'H ions,
the large central peak at 220 mrad to a mixture
of 'H and ~He ions, and the peak at 295 mrad to
'He ions. The decomposition of the raw spec-
trum into coincidence channels is presented in
Figs. 2(b), 2(c), and 2(d). Figure 2(b) shows
that the 'H ions are in coincidence with 'H ions.
From Fig. 2(c) one sees that the 'He ions are
also in coincidence with 'H ions. Figure 2(d)
shows that the central peak is largely due to
coincidences between 'H and 'He, as expected.
The total numbers of coincidences represented
in Figs. 2(a), 2(b), 2(c), and 2(d) are 18582,
2775, 2418, and 11 851, respectively. The sum
of the numbers of events in Figs. 2(b), 2(c), and

2(d) does not equal the number of events in 2(a)
because of coincidences attributable to other dis-
sociation channels.
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I ukyanov and Titov, "and also Glagolav eI; al. ,
"

have suggested that nucleon transfer may be one
of the mechanisms by which nuclei dissociate,
and this hypothesis does provide a convenient
means for producing the secondary signals ob-
served in this experiment. The Feynman dia-
grams in Fig. 3(b) illustrate the mechanism for
four cases of interest: (1)A='H, B=n, C ='He,
D='H; (2)A='He B =P C='H, D='H (3) A
=4He, B=P, C=H, D='H; (4) A =4He, B =n,
C= H, D= He.

Nucleon transfer reactions are well established
in low-energy nuclear physics, and their role in
mediating the interactions between nuclei at in-
termediate energies needs attention. In compar-
ison with the mass of the pion, nuclei are loosely
bound against dissociation into a nucleon and
another nucleus. Using the original ideas of
Good and Walker, one concludes that the range
of nucleon transfer reactions might exceed the
range of interactions involving pion exchange.

Of the production mechanisms discussed in the
preceding paragraphs the two most promising,
in our opinion, are sequential decay through the
16.7-MeV excited states of 'Li and 'He and sin-
gle-nucleon emission by virtual nuclei. A useful
next step would be to determine which of these
mechanisms, if indeed either, can be justified
theoretically.
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Test of the Interacting-Boson-Approximation Model for Odd-Mass Nuclei
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The interacting-boson-approximation model has recently been extended to odd-A nuclei.
The first extensive test of the new model gives good agreement for unique-parity levels
in 9Pd, where the particle-rotor model cannot reproduce empirical results.

The interacting-boson-approximation (lBA)
model'~ of Arima, Iachello, and co-workers has
evoked considerable interest because it offers a
unified treatment of the collective states of all
heavy even-even nuclei except those at or adja-
cent to closed shells. It has recently had con-
siderable success,"and has led directly to the
prediction and subsequent discovery' of a new
nuclear symmetry, the O(6) limit. However, its
application to odd-mass nuclei has been limited'
to a few qualitative arguments and limiting situa-
tions. Very recently, though, the recognition"
of the importance of an exchange term in the bos-

on-fermion interaction has allowed the develop-
ment of a general model (interacting boson-fermi-
on approximation or IBFA) which includes a rich
variety of level sequences reminiscent of widely
different geometrical coupling schemes and of
empirical odd-mass nuclei.

The favored high-spin, negative-parity levels
in the odd-mass Pd isotopes (e.g. , 'O'Pd) have
been interpreted' as h»» rotation-aligned' (de-
coupled) bands with spin sequences '-,'+ 2n where

These unique-parity states thus
belong to an isolated family since the other low-
lying levels originate in the positive-parity orbits
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