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The § Kev upper limit oh the width of the 14,39 Mev level in Be’
observed in the reaction Li7(He3 p) Be® suggested that it might be possible to detect
the ~ray decay of this state, particularly as the 180° inelastic electron scattering
work of Edge and Peterson at Stanford had indicated the presence of a level in Be?
at about 14.7 Mev with a y~ray width of approximately 20 ev.

A 4" x 4" cylindrical Na I crystal was used with 8" of lead shicld-
ing on all sides plus a lead collimator. Targets of isotopically separated 117 were
evaporated to a thickness of 1017 atoms/cm? on a tantulum backing. The background
from the target backing and beam defining stops was relatively small, however that
from (Hc3, n) reactions in the target was not. This required beam currents to be kept
below 150 nA in order not to saturate the counting system with neutron capture y-rays.

Slide 1 shows on a logarithmic scale some typical y-ray spectra
covering the energy range from 10 to 20 Mev for several bombarding energies. At §
Mev, which is off the slide to the left the counting rate was about 50 times higher
than around 14 Mev. This very high counting rate at low energies accounts for the
rather poor resolution of the gpectra shown here.

For bombarding energies above 4.6 Mcv there is a yield of 12 and 14.5
Mev y-rays; since the threshold for forming Be? in a level at 14.39 Mev is at 4.56
Mev we attribute these y-rays to the.decay of the 14.39 Mev state to the ground state
and first excited state in Be? at 2.48 Mev. The y-ray yleld is not a monotonic
function of bombarding enmergy, for the yield at 6.5 Mev 18 higher than at 6.5 or 7.5
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Mev as indicated by the ink line, Between 9 and 10 Mev there 4s an additional contri-
bution from y-rays of around 17 Mov, -

By assuming a background with a shape like that of the 4.6 Mev ,
spectrum and uging standard spectrum shapes obtaimd from other reactions it was possible
to separate the r-ray spectra into components. Then from the geometry and counter
cfficicncies calculated on the ’Bnm'oum 220 computer 1t vas possible to obtain the
relative yields for ecach ywtay. .

The absolute eross sections for the y-ray ylelds was then obtained ,
from knowledge of the turget thicknesa obtained in the following way. A solid state
counter at 90° to the beam in the pfqy target chember was provided with a 43 mg/em”
absorber of aluminum so that it only counted ground state protons of sbout 16 Mev
from the reaction L17(He3, p) Be®. This yield 1s proportfonal to the target thickness
and thej congtant of propattionaiity was geparately determined by using the same golid
state co'um:er in the target chamber of the 60 ¢m double focussing magnetic spectrometey
| during measurcments of the target tblckneaa by energy shift of the elastic Hed edgc
scattered from?l\;i backing. Thig then pexmits us to givo abgolute eross sections for
the y-ray yields and further to give the ratio of y-rmy yiel.d_ to the number of protons
forming the 14.39 Mev atate. , |

| Angular distributions of the y-rays were measured from 80° to 140°
and to within 25% the yicld of 12 and 14.5 Mev y-rays is isotropie. The xather large
error is duc to the fact that the background chavges rapidly with sngle; in fact
at 0° it wasn't;\:::‘:gke a satisfactory separation of the spectre.

81ide 2 ghows the total cxoss section for the yeray yiclds as a
function of bombarding energy. Also marked in gre rough measurements of the cross
section for protons forning the 14.89 Mev state 4n Be’. Bolow 7,8 Mev the ymray
yield follows the proton yield and corresponds to the decay of the 14,89 Mov statc.
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However above this there is a surplus of y-rays. Measurements on the reaction Li7
(He3, n) 8% to be reported in a following paper indicate that above a threshold of 7.63
Mev B is formed in a state at 14.7 Mev, prés\mably the mirror to the 14.39 Mev level
in Be?. Therefore ab;:ve 7.63 Mev there are y-rays from both Be? and B? differing in '
energy by only about 800 Kev. . | '{ |
Taking the results below 7.5 Mev which refer to Be? only the eross
section ratio | 5

Ty = 0.026
P

for 14 Mev ground state y<rays. This is elearly the ratio of the ground state y-ray

width to the total width of the level. If we assume the radiation is magnetic dipole,

consistent with a shell model prediction of 3/2 for the first T = 3/2 level in Be?

and with the observed isotropic angular distribution of the y-rays then the Weisshopf
and fhe Wikivton adjuted value for avevape M1 Lramslions s p ell maclei it f0ev,

width is about 60 ev,r in reasonable agreement with the approximately 18 ev given by

Edge and Peterson for a level.in the neighborhood of 14.5 Mev in Be?. Takirig 20

ev for the ground state width then the y-ray to proton ratio obtained here gives a total

width of 0.77 Kev or less than 1 Kev. This then indicates a high isotopic spin

forbiddeness for the decay of the level to Bed + u or He® + « which are energetically

allowed by 12 to 18 Mev. 1t is difficxﬂt to be quantitative but the simple Wigner

limits for these separations are 8.5 and 1.2 Mev respectively and there are known

~ levels in Be? with widths gfééfer’ than 1 Mev, Consequ’entl:y the isotopié sp;ln hindrance

| factor for the break up of the ].4 39 Mev level to T & § combinations appears. to be of

the order of 1000. , - '

| Simﬂar argumts should be posaible for 89 from the r—ray data

obtained here when the absoiute neutron yield to tho 14.7 Hev level ia ‘known.
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One other point is that there may be evidence for & second T = 3/2
state in Be? in the 17 Mev yv-rays. These y-rays were first attributed to the reaction
Li7(He3, d, v) Be forming Be8 in the well known r-ray decaying state at 17.64 Mev
with a threshold at 8.40 Mev. However a rough measure of the deuteron yield to the
17.6 Mev level in Be8 for 10 Mev He8 indicated that there are too many y-rays to be
accounted for in this way, also the y-ray energy appears to be less than 17.6 Mev.
This suggests that Be? is being formed in a state around 17.28 Mev which would have a
threshold at 8.70 Mev for formation by Li7(He3., p) Beof This or amother state in this
region may be the second T = 8/2 state in Be? corresponding to the first excited state
in Li? found at an excitation of 2.69 Mev in L1’ by Middleton and Pullen.
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