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Abstract
The 5He + 5He interaction does not exciteﬁsharp states of 5He with a

cross section larger than lQOuubsr_l below 30 MeV excitation.

The possible existance of a bound trineutronl) has stimulated the search

for states of the three nucleon systems, although conflicting evidence has been

2) 1.2)

Kim et a havev

reported recently with respect to the originélvexperiment
investigated the reactionAp + 5He at 30.2 MeV laboratory energy, and have ob;

served peaks in the proton spectra at 8.2, lO.2vand 12.6 MeV excitatidn. Such
peaks were observed at two labératéry angles and were interpreted‘as a possible

indication of states of the 3He nucleus. The cross section for excitation Jf

> wsrtat e, =15°, and

the 10.2 MeV state was estimated tovbe about 2 x 10 1AB

somewhat lower values were obtained for the other two states. 1In contrast,

at 25 MeV laboratory energy Austin et al. observed no peaks in the p + He5 in-
o ‘ -

teractlon ) and established a limit of 250 ubsr * for the cross section for such

3

states of He”, from this reaction.

L

t . . .
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On the other hand Baldin5> hag predicted the existance of a sfate ﬁithin
the investigated energy region. |

Warner et al.6) have investigated the hHe +V3He feaction and their con-
clusion was that no ﬁeaks (attributable to uUnbound T = 1/2 levelé of 5He) were
observed down to a cross section of about 500:ubér_l; |

We have investigated the SHe'+ 3He interaction at 44 and 53 MeV laboratory
energy, using the JHe beam of the Berkeley 88-1nch isochrénousvcyclotron. The
-3He spectra were detected using Si détector telescopes together with an electronic

T)

particle identifier circuit'’, over a wide angular range from 5° to 42° labora-

tory angles. Calibration spectra were obtained from the reaction ll!'N(BHe, 3He')
th*. The identified’BHe energy spectra were recorded using ‘a 4096 channel
analyzer. Figures land 3 exhibit the general featufes of the measured spectra,and
fig. 2 shows a.spectrum obtained under identical experimental conditions from
Nlh'+ HeB, for comparison. The analysis of our spectra is consistent with the
absence of sharp peaks to a limit of about 120 ubsrfl, and up to about 30 MeV
excltation for the smallest angle measured.

In conclusion, .the He3 + He3 interaction can reach both T = 1/2 and
T = 3/2 states, and our results indlcate that no such statesvarevexcited down
t0 cross section values much lower than those mentlioned by Kim et al.a) for the

3

p + He” interaction.

We wish to acknowledge the assistance of D. Iandis with the electronic
equipment, J. Meneghetti with the mechanical part of the experiment and R. Lothrop

who made the Si detectors.
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Figure Captioné

Fig. 1. Sample spectra at Lh MeV. ‘Peaks correspéndiﬁg to a cross secﬁion of 120
ub-sr-l | are drawn for comparison. The.low energy cut-off.is due to the 4F
detector thickness of the telescope. Thresholds and "stateé” are indicated by arrows.
a) 5° Iab b) 10° Lab c) 20° Isb d) 31° Lab. Spectra a) and b) show an
an electronically attenuated elastic group. |

Fig. 2. Comparison spectrum from lAN(BHe,BHe)luN* af eIAB = 15°, taken under
identical experimental conditions; The arrow points to a peak of cross section
0 ubfsr-l.

.Fig. 3. Sample spectra at 53 MeV. Comparison peaks of 120 ub—sr_l_ére shown
a) 7° Lab 'b) 14° ILab bc) 25° Lab. Spectrum a) has an electronically attenuated

elastic group.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed 1in
this report.

3

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








