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TABLE II. Horizontal and vertical components in milliradian s
for the angles between the tracks ab, cd, and ce.
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body decay in flight has occurred we find 15 &~Q(He*')
&~250 Mev and 3 ~& Q (He*4) &~65 Mev, where the limits
take into account estimated errors in momenta and
angles consistent with the ionization and scattering
measurements.

If we consider the decay in Qight of an excited state
of He, we can rule out ordinary nuclear excitation on a
lifetime basis, since one should expect lifetimes less
than 10 "sec. On the other hand, the observed time
of flight and Q value for He*' suggest the excited state
to be of the type involving a bound hyperon; either
(i) He*' =It++p+ rt or (ii) He*' =2pj's. Type (i)
should have Q value of 240 Mev while (ii) should
have 170 Mev. We believe the formation of the latter
in reaction (4) with the production of a sr the most
likely interpretation. Another, though less likely a
possibility, would be the mesonic decay mode of either
He*' or He*4 )of either type (i) or (ii)j in which a sr'

meson is emitted. However, the formation of He*'
seems more likely than He*' since the latter involves a
pick-up reaction. ' This case provides some evidence
for the formation of an excited nucleus by addition
of positive charge to a breakup fragment.

We wish to thank Professor J. B. French for helpful
discussion and Miss P. Hull for her assistance in
scanning.

*This research was supported by the United States Air Force,
through the OfBce of Scientific Research of the Air Research and
Development Command.' This is corroborated by the Li star; if d was a m of I'c=2.76
Sev, the momentum of 5 should increase by Mnnelepn/~g
the Li star should show a narrow cone of at least 3 tracks; this
is not the case. (We imply here equal velocities for all particles. )

2 The minimum ionizing track emitted from the erst star could
be the m indicated below.

3 Professor J. B. French has estimated the pick-up process and
Gnds it is improbable at our energy due to the large momentum
transfer involved. The charge-exchange process without meson
production is almost certainly equally improbable.
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' ~N analogy to experiments on proton polarization, ' 4

& ~ we obtained a polarized deuteron beam by the same
scattering method. The trajectories of 167-Mev deu-
terons as produced by the cyclotron are essentially
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FIG. 1. Difterential cross section verszss azimuthal angle C for
polarized deuterons scattered elastically by carbon.

the same as those of 312-Mev protons if the magnetic
field of the steering magnet is properly adjusted and
the deuteron beam enters the cave through the same
channel as the proton beam.

In order to polarize and analyze the deuteron beam
we have used carbon as scatterers A and 8. After the
second scatterer we have measured the intensity of
the scattered beam as a function of p. We have en-
deavored to limit ourselves to elastically scattered
deuterons by the use of absorbers, as in the proton work.

It has been shown by Lakin and Wolfenstein' that the
most general intensity distribution produced by polar-
ized deuterons is:

I(8, y) =Is(8)+2 (8)(Tss)
+LB(8)(Tsr)+C(8) ~ (Tii) ~] sin8 cosg

+D(8)(Tss) sin'8 cos2&. (1)

The incident deuterons travel in the s direction and
have been polarized by scattering in the x, y plane.
/, A. , 8, C, D are polynomials in cosg and the 7;&'s are
expectation values, for the beam before it undergoes
the second scattering, of quantities such as

Tsr —— ,'V3$(S,+iSv)S,—+—S,(S,+iS„)j,
Tii ————,'&3(S +iS„),
Tss ———-',v3 (S,+iS„)',

where S is the spin operator for the deuteron.
Experimentally we have found I(20', p) as in Fig. 1.

An analysis of this scattering gives

I(20', P) =P+q cosIt+r cos2$,

with p=50.3&2.2, q=15.3&1.9, and r= —1.8&3.6 in
units of 10 "cm'/steradian. The errors are based on
counting statistics only, and are valid for the ratios
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