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Recent workl.at-this laboratory has established 23Al as the lightest,
nucleon-stable member of the A = hn + 3, Té = -3/2 mass series. We wish herein
to present a_pféliminary'report of the first observation of the decay of a mem-
ber of'tﬁis Av‘T series (in this case, beta—delayed proton em1331on) Adopting

a log ft of . 3 3 for the superallowed decay of 23Al, and u51ng known log ft

values from the mirror decay of 23Ne, one predicts a half-lifevfof 23Al of
S;560>msec. 'Uéing standafd particle-identifier techniques, a delayed-proton
grbﬁp at'0.88vi_0.0h Mer(c.m}) following ihe decay of 2371 was observed with a
half—lifé of 0;48 £ 0.06 sec. The'obser§ed protons do not arise from the super-
allowed tranéifion since the loﬁeSt T = 3/2 state in.23Mg;'at 7.788 + 0.025 MeV,3
is unbound to “°Na + p by only 209 .+ 26 keV. |

The external proton beam of the Berkeley 88-1nch cyclo tron was used to

induce the 2 Mg(p,2n) Al reaction on a 500 ug/cm target. Protons from the

target were detected in a counter telescope con51st1ng of an 8-um AE detector

-followed by a 50-um E detector which fed a Gouldlng—Landls particle identifier.

‘In addition the counter teleséope was’followed by a 50-um reject detector. In

order to observe low—ehergy alpha particles and protons, singles spectra were

acquired from”an additional ll-um E detector as well as from the 8-um detector. .

The counters were mounted downstream from the target behind a slotted, rotating
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wheel which cdhtfdlled the duration of the bean pﬁlse and pzotected_the detec=

tors during the beam-on intervé.ls. Pulsed beams of -up to 8 A were used. |
An energy spectruﬁ of idéntifiéd-protons is shown in Fig. 1. The'eﬁergy

calibration wa‘s_ provided by delasred protons from AOSQ:‘ prod\iced Via the b'OCa‘(p,n) ‘

reaction.h ’Iﬁ additipn to.the‘daminant.proton_group a£v880 keV, pfotons with

ehergies betweén 1.1 énd 2.1 MéV were observed which possessed a comﬁarable-

'half—life; however further studies are necéssary to uneqﬁivocally'determine their

origin. The ﬁgximum yield of the 880-keV group‘is oniy N 200 nb. The predicted

209-keV (c;m.) proton group frém the T = 3/2 state in 23Mg céuld not have been

seen in-fhé Single douhtef enefgy speétra primarily because of the high back-

ground of‘low—energy ;60 recoils arising from the‘dela&ed—alpha decéy of 2ONa

(which was also produced in these reactions). |

2351 and 2hMg(p,an)2oNa,reaction thresholds are

The QuMg(p, 2n)
30.78 + 0.08 MeV and 25,01 + 0.03 MeV2'respectively. These are the only two
proton—induced reactions on 2hMg which can léad to. the emission of beta-deiayed
profons énd which éannot Be readilyvremoved from'conéiderdﬁion by threshold
measurements['.Similafly, there are no reasonable target contamiﬁants which
could result:in the'o£served protons. Figure'2 shows excitation-function data

23Al'a.s the only possible source of the observed activity.

which establish
Figure 2(a) shows an excitation function for the 880-keV identified proton’
group in which the obsérved threshold is in agreement with the expected value
for the 2hMg(p,2n)2_3Al reaction. However the QhMg(p,dn)2ONa channel is also
open above the observed threstold, and the observed half-life of 0.48 + 0.06 sec | 4
is uncomfortably similar to the 20Na half-life of O.ﬂBl * 0.002 sec.s_ Figure

2(b) shows the relative cross section ratio of identified protons to the
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>h;hh MeV_a—partiéle grbup of 20Na as a function'éf bombardiné energy. This |
ratio.ié.seen to véry by a factor of’ten in both singles counters over €he

8 MeVv bombérding—énergy range shown, which would not be the case if»2ONa were
the parent of both activities.

. This 880 keV (é;m.) proton group, then, cén arise only from the decay of

'23Al. Modifications ﬁo our equipment are in progress to pérmif the clean oﬁser?a-

: fion of.quite low-enefgy particles to search boﬁh for the protoﬁs fesulting from
- the superalioﬁed beta—de¢ay'of 23Ai as well as for possibie low—energy protons

from heavier members of the A = kn + 3, T, = ~3/2 series.

il
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Fig.'lf' An iﬁentified proton spectrum arising from the bombardment of ~ Mg
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FIGURE CAPTIONS
24

by hofMéV.proﬁons. A counter telescope consisting of an 8.um AE detector

“and a 50-ym E detector was_employed.' The vertical arrows designate the energy

region over which protons could be observed.

Fig. 2. {(a) Aﬁ excitation function of identified protons arising from the

2L‘Mg'(p,zl‘n)_'23Al reaction.

231 identified protons:‘2ONa'a particles) is

shown on an arbitrary scale as a function of bOmbarding energy. The 2ONa

“(b) -The yield ratio (

yield was. inferred from the 4.LL-MeV a group detected in two independent
singles detectors of 8-um thickness (via the a-particle AE loss) and 14 um

thickness (via the total a-particle energy).
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