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(3) The effective value of W appropriate to bound
nucleons may be much smaller than the values
satisfactory for representing the absorption of
nucleons crossing the nuclear surface. The prob-
able dominance of surface absorption® is well
known. However, some estimates® including sur-
face absorption imply increases in the effective
value of W. On the other hand, some anomalies
in slow neutron data were recently explained®®
by moving the absorption beyond the nuclear radi-
us, and if the imaginary potential is concentrated
beyond the nuclear surface it will have a smaller
effect on bound nucleons.
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LIFETIME OF HELIUM HYPERFRAGMENTS*
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One of the more interesting parameters involved
in the decay of hyperfragments is their lifetimes.
Because of the possibility of nonmesonic decay,
and the suppression of the mesonic decay modes
due to the Pauli principle, it is expected that the
lifetimes of hyperfragments will be different from
that of the free A particle. Such considerations
have been discussed recently by Dalitz,' Dalitz
and Liu,? and Dalitz and Rajasekharan.® Recently
data have been presented at the 1962 CERN Con-
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ference regarding the lifetimes of H® and , H*. *®
We exposed a stack of Ilford K5 nuclear emulsion
in the 800-MeV/c K~ meson beam of the Bevatron,
in the hope that fast hyperfragments which decay
in flight mesonically would be produced in suffi-
cient number to obtain some information on hyper-
nuclear lifetimes. As a result of our findings,
we are able to present some data regarding the
lifetime of helium hyperfragments.
In scanning this stack, each of the pellicles in
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Table 1. pHe decays at rest.

Total moderation time

Decay scheme Number of events (10712 sec)
AHe‘ -'1r‘+p+He3 4 18.1
AHE® — 1= +p+He! 6 55.9
AHeb — 1= +p +Heh! 35 335.2 if all are ,He!

357.9 if all are ,He’
352.2 if 3 are jHé’

the beam region was area scanned for K~ stars
three times in order to reduce the chance of miss-
ing events. All the grey and black prongs from
each star and all prongs which gave rise to any
type of interaction were investigated as possible
hyperfragment decays.

Each hyperfragment decay was analyzed in the
usual way. Mesonic decays at rest were identi-
fied by momentum balance and comparison of the
measured binding energy with known binding en-
ergies. Mesonic decays in flight with neutron
modes of decay are not included in this analysis.
Of the six events which were found that could be
interpreted as decays in flight, none involved
neutron emission. Also, in order to aid in the
identification of the events, profile measurements
of track thickness were made on each hyperfrag-
ment track. This sufficed to identify almost all
the events where there was not a clear distinction
between ,H and ,He from the analysis of the de-
cay alone.

From a scanning of about 25000 K~ stars, 83
mesonic decays were identified, six in flight and
77 at rest. Of the six in flight, one was ,H®, one
was pH* two were pHe®, and two were ,He®®.
Of the 77 mesonic decays at rest, 26 were ,H,

Table II.

47 were ,He, and four were jLi. Of the 26 zH,
seven involved neutron emission.

For the AHe decays at rest, the numbers de-
caying according to the various decay schemes
(no neutrons) are given in Table I, along with the
total moderation time for each class of event.
pHe"® indicates the event may have been AHe® or
AHe®.

The details of the four decays in flight are given
in Table II.

In determining a lifetime, we have the problem
that many of the events, both in flight and at rest,
do not have a unique interpretation, i.e., they
could be pHe®* or pHe®. If we wish to use both
the in-flight and at-rest events, we cannot use
only the uniquely identified events, because it is
not clear that the fraction of ,He® (or AHe‘*) which
can be identified uniquely is the same for at-rest
and in-flight decays. With our present low statis-
tics it does not seem worthwhile to try to separate
the AHe“ from the ,He®. We find it more useful
to combine all our ,He events and find a combined
lifetime for ,He®®. To do this, we assume 75%
of the yHe®*® events are pHe®. Actually, the re-
sult is not very sensitive to this choice. Also,
we make a correction to take into account the fact

Decays in flight. R =range of hyperfragment to point of decay in microns; P = momentum at decay point

in MeV/c; ¢ =time of flight before decay; T,, = moderation time if hyperfragment would have stopped in pellicle; T

=available time if hyperfragment would have left pellicle.

t T T
Event Identification R p (10-12 sec) (10-1? sec) (10-12 sec)
1 AHE® —r1+p+Het 192 454 6.4 15.0
2 AHE® —1=+p +He! 42 528 1.3 13.4
3 AHeb?— 1~ +p + Hed? 209 555 (, He?) 4.8 14.0
664 (yHe’) 4.1 14.2
4 AHeb =1 1p+Hebt 118 374 (4 He') 3.9 11.2
433 (,He") 4.1 11.9
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that we cannot distinguish between a decay in
flight and a decay at rest for a residual momen-
tum of less than 60 MeV/c, i.e., we do not count
the time spent in the last segment of track corre-
sponding to this momentum, about 2.5 microns.

The result we obtained using the Bartlett maxi-
mum likehood method® is

T(AHe"’s) =1.471-8x107"° second.”

It should be pointed out that there may exist in

the scanning a bias against finding decays in flight.

However, due to the fact that we restricted our-
selves to mesonic decays, and that the plates
were thrice scanned, we expect such a bias to be
small.
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The purpose of this note is to present arguments
which suggest that the forward peak of high-ener-
gy elastic scattering does not shrink.

First, we discuss how one should analyze the
data to obtain evidence concerning shrinkage.

We show that both p - p*! and 7 - p 2 scattering are
not only consistent with, but rather suggestive of
no shrinkage.?

Secondly, we present a simple argument which
supports no shrinkage in terms of a complex,
energy-dependent effective potential. We also
construct a more specific model of high-energy
elastic scattering and show explicitly how this
model predicts no shrinkage and produces a finite
(nonzero) total cross section in the limit of infinite
energy.

Let A(s,t) be the elastic amplitude as a function
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of s, the square of the c.m. total energy, and ¢,
the negative of the square of the ¢c.m. momentum
transfer. Throughout this note, we assume that
A(s,t) behaves, when s - « and ¢ is finite, as

A(s,t) -B(t)sa(t) exp[-tira(t)],

where a(¢) and B8(t) are real functions of ¢ and
a(0)=1. According to a recent derivation?® of (1),
this behavior is expected as long as A(s,¢) is
analytic in the sense of Mandelstam, and the
phase 06(s, ¢) of A(s,t) satisfies a certain condi-
tion.*® Since this condition is sufficiently weak,
we assume (1) and consider in this note how a(t)
behaves as a function of {. If a(f) changes with
t near ¢t =0, the forward peak of high-energy
elastic scattering shrinks, while there is no
shrinkage if a(t) does not vary.
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