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Width of 20(g.s)
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We have calculated the expected width 60 sequential decay through a bro&i(g.s) to °C(g.s) and
for simultaneous {He) decay by convoluting |2 decay widths with theop relative energy. Both widths are
found to be about 60 keV.
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The value of the width of the ground stdtes) of *°Ois  also computed théHe width by convoluting the calculated

still uncertain. Several experimerits 2] suggest values near widths with a variety ofp+p profile functions, in order to
400-600 keV, but in all cases their resolution was of thQNeight with the appropriate relative energies.

same order, making decomposition of the peak difficult. An For sequential decay through &2N(g.s) at E,
unpublished pion experimefi8] provides an upper limit of =14 MeV, our convolution give§=74 keV if both single-
100 keV for this width. particle spectroscopic factors are 1.0. Our wave fundtign

Also largely unknown is the competition between simul- gives S, =1.04 (out of a maximum of 2.0and the mirrorS,
taneous {He) and sequential'fO—"N+p—'°C+p+p)  is known[7] to be 0.75, for a product,S,=0.80. Hence,
decays. One experimefZ2] suggests an upper limit of 7% our value forl's¢q is 58 keV (see Table)L
for ratio of simultaneous to sequential decays. Most calcula- For the simultaneous decay, we have tried several differ-
tions [4] of the total width expected for sequential decayent profile functions. Some of these peak near 700 keV, oth-
through a 1/2 *'N(g.s) give values in the range 10-100 ers in the range 500—600 keV. It turns our that the final result
keV. Calculations of the width for’He decay depend s reasonably insensitive to the details. For the numerical
sensitively on the relative energy between the two protonsyork presented here, we used the 6&pendence of Refi8].
For example, if this relative energy is zero, the width isAs ¢ (the relative proton energygoes from 0 to 1 MeV, the
340 keV[5], while a relative energy of 700 keV gives a energy in the?He center-of-mass motion goes from 1.78 to
width of 22 keV. 0.78 MeV. We have calculated the widths for1 andn

In a recent paper, Grigorenket al. [6] have calculated =2 appropriate top-shell andsd-shell 2He, respectively.
widths of the ground states dfO and **Ne, using two dif-  The former is found to be about 70% of the latter, relatively
ferent hyperspherical harmonic models. In the first of theseindependent of the energy. For=2, the width is 227 keV
they construct a three-body source function, produce a threg@gr =0 and 15.3 keV fore=700 keV. The convolutead
body wave function in a box, and attach it to a decaying=» (n=1) 2He width is 43.6 keV(30.5 keV) if the 2He
asymptotic form. They use repulsive cores to approximat@yster spectroscopic factor is 1.0. As bgtrand sd shell
the Pauli principle. The second is a potential model, withgycitations are present, we must add the amplitudes, not the
three-body bound and continuum states from which theyyidths. For thep shell part, we note that Cohen and Kurath
project out the Pauli-forbidden states. They add a collectlv?g] give S=0.786 for 12Be—1%Be. Our adopted wave func-

potential in order to get the correct energy for the g.s. Fokjg [5] has 33%p shell, 52%s?, and 15%d?2. With this
120, the two models produce similar results. Their two maing?; 42 ratio, the cluster value 4 is 0.81. Our total g, is

conclusions are(1) a significant breaking of isospin thus (0.51/F—1+0.74JF_2)2, ie., 'y, =59 keV. This value
symmetry—"at the Ie_v<1a| of tens of percentsfor example, s qyrprisingly(or perhaps, not so surprisinglglose to the
their s> component in*?0 is 1.5-2.0 times what it is in value ofl.. =58 keV.

'Be); (2) the three-body decay mechanism is neither di- Why, tﬁ(ean, does thé?0 decay experimen2] find so
proton or sgquenyal. The two models give comparablgjye simultaneous decay? We suggest that the answer may
widths—66"1; keV in the first and~60 keV in the second.  pe found in interference between simultaneous and sequen-

In an earlier paper, we estimated tiecontent of Be  tja| decays. We note that in Ref2], at the three smallest
and %0 (which we took to be equal—hence no isospin sym-

metry breaking Of course, the radial wave functions of the TABLE I. Widths for *20—'°C+2p.
protons in 20 are different from those for neutrons in -
12Be—it is merely the orbital occupancies that we take to bé?€cay mode I'sp (kev) Fcac (keV)
equal. . Sequentidl 74 58
In the present paper, we have computed the width fok;, itaneousi=1 n=2 305. 43.6 59

sequential decay in the manner of BarKei, but using
widths for each step of the decay calculated in a Woods® ', is the width if relevant spectroscopic factors are unity.
Saxon well, rather than ilR-matrix formulation. We have °Through*N(1/2*) at E,=1.4 MeV.
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angles the rati@re,p/ 05¢qis 0.50+0.16, i.e., more than three decay would be in the range 27-46% of the total, with

standard deviations from unity, whereas at the same fousequential decay in the range 73—-54 %. As both calculated

anglesoeyp/ osim is 0.067-0.021. widths are near 60 keV, it is very likely that an accurate
This result could be explained if the interference at thesgneasurement of thé?0(g.s) width will provide a value

angles is destructive. A complete explanation would requirgess than 100 keV, rather than the currently accepted 500—

the sign of this interference to change near the angle at whichoo keV.

the simultaneous process peaks, i.e., destructive at small

angles and constructive at large angles. We acknowledge interesting correspondence with F. C.

Within the experimental uncertainties, the simultaneousBarker.
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