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were measured at dry ice temperatures while Logan's
were measured at room temperature. Furthermore,
Logan's points scatter as much as 100% from the line
drawn through them, while my data when plotted
yielded a rather good straight line. It therefore seems
to me that, within the possible experimental errors
inherent in this kind of experiment, Logan's and my
results agree for the number of acceptors quenched into
Ge. Furthermore, we both find the same activation
energy of 2 ev.

Logan's method of quenching is to drop his samples
into an oil bath. His quench time is clearly faster than
the quench time used in my experiments where the
sample cools by its own radiation. On the other hand,
this is not to say that one can conclude from Logan's
data that I could not possibly have quenched fast
enough to trap these defects. Logan's shortest annealing
time is of the order of one minute; in order to conduct
annealing experiments to determine whether a given
quench is fast enough, he would need to control anneals
for periods of only a few seconds. My quenching rate
was 100'C/sec initially and 5 seconds were required for
the sample to cool to 500'C.

Logan has provided an interesting new fact on the
quenching problem when he studied the effect of dis-
locations on the annealing rate. Logan found that in a
sample with a dislocation density of 10'/crn' (measured
by etch pits) he could not quench in any acceptors.
Clearly, this is an indication that dislocations inRuence
the speed of annealing of the defects produced by the
heat treatment. In the process of dropping samples
into the oil bath, it would be quite likely that some
dislocations were introduced through plastic Qow during
the thermal shock associated with the quench. Possibly
for this reason Logan's samples anneal much faster
than my sample. On the other hand, the nature of his
annealing curves is very similar to the annealing I
observed.

Because of the obvious importance of dislocations on
the annealing rate which Logan has shown, I have had
the dislocation density measured in the sample which I
used for my annealing experiments. We4 found a dis-
location density of 10'/cm' by counting CP4 etch pits
on the (111) surface. This density is typical of the
dislocation density for crystals pulled from the melt,
indicating no noticeable production of dislocations
during my heat treatment. I, therefore, would like
to suggest that the apparent differences between the
annealing rates in Logan's experiments and in mine
arises from diGerent dislocation densities.

As far as the experiments of Hopkins and Clarke are
concerned, it is conceivable that no quenched defects
were observed because the dislocation density in their
samples might have been too high for their quench rate.
It seems clear from the importance of the dislocations
on the annealing process that any future experiments
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A N analysis of the binding of A' hyperons in nuclei
by Dalitz' has produced some definite information

on the A-nucleon force. In particular the forces are
strong and highly spin-dependent. It is the purpose of
this note to show how this result may be predicted by a
simple held-theoretic model, assuming the forces are
due only to exchange of pions. ' We assume spin —,

' for
the A and Z and give them the same parity. The form
of the fixed-source Hamiltonian is then prescribed for
processes

Instead of writing this directly, the interaction is more
conveniently expressed in terms of a model of some
intrinsic interest, i.e., consider the A. and Z as cor-
responding singlet and triplet isotopic spin states of a
bound nucleon and some other isotopic spin —', particle
(such as the 0 meson). This picture, coupled with the
assumption that the 8, say, does not interact with pions
and so plays only a geometrical role, is equivalent to
the assumption above, Now the A-nucleon potential
is expressed in terms of the usual fixed-source pion-
nucleon Hamiltonian

&=Ra, (&t l's +cs~.*&a *),
Vp. ——(ih/ts) Le k/(2col, )~]r.. (2)

We must, of course, consider that the coupling constant
It may be different from the usual constant f We shal.l
consider only fourth order diagrams. All crossed dia-
grams plus diagram (b) of Fig. 1, are those usually

Z

FIG i. Some processes
considered in the A.-nucleon
potential.

(b)

in this field should include measurements of dislocation
density.

' R. A. Logan, Phys. Rev. 101, 1455 (1956),
R. L. Hopkins and E. N. Clarke, Phys. Rev. 100, 1786 (j.955).' S. Mayburg, Phys. Rev. 95, 38 (1954).

4 S. A. Kulin and M. Durnais of the Lincoln Laboratories were
kind enough to check our measurement of etch pit density.
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state using the Brueckner-Watson two-nucleon radiusTC xp=0.3.' The results are approximately:
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(A): xo= 0.49, ro-—1.35,

(3):h'=0. 14f', ro= 1 04,

where the rp's are the corresponding triplet effective
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