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ABSTRACT
The delayed-proton spectrum following the B-decay of 9C [T1/2 = 126.5%1.0
msec] was found to consist primarily of a continuum extending‘from 13 MeV to

1.5 MeV, the latter being the lowest energy observed. The energies and widths

of discernable peaks were determined.
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of its proton spectrum. PreviouSly. Hardy gg_g;,z had observed the decay of

Ouf recent paper1 concernihg the delayed?protqn ﬁrecursors lTNe and

9C, also a precursor, but contained no details

9

Bpr mentioned_the observation of
c
to resulf in two high-eﬁergy proton peaks riding on a continuum. However, they

could not have observed protons below about 3 MeV due to the thickness of the

first counter of their telescope. In addition it was not clear whether the

observed continuum was due‘solely to protons or in part to a high y- and B-

background.

9

Observation of peeks in the delayed-proton spectrum of “C would be of

 particular interest since they would correspond to levels in 9B, many of which

are still not'well characterized.3 These levels, in particular those of negative
périty,-could be compared to the predictions of intermediate coupling calcula-

tions,h which have proved quite successful elsevhere in the 1p shell.

9

Fortunately, B-decsy from °C shculd‘preferentially pcﬁulate such levels, since

j?C'shouldvhavé J" = 3/27, as does its mirror 1.

The methods of target preparation, activity_transporﬁ, particle identi-
fication, and data collection were described in detail previously.l Oxygeﬁ »
swept the ¢ tproduced via the loB(p,Qn)gc reaction using an extéfnal-h3—MeV
proton beémerom the Berkeley 88-in cyclotron) to a shielded counting chamber .
Betafdelayed'protons weré detected by a counter ieleécope consisting of either

a lh—um or a 50-um phosphorous~diffused silicon AE-counter ahdvé 1.5 mm lithium-

drifted silicon E-counter; identification was performed by ﬁ‘Gouldiﬁg—Landis

‘identifier.

Figure 1 shows the proton spectrum following the B-decay of 9C. The

peaks at 9.28 and 12.30 Mev are 1es$_iﬁtense than in data taken with a thicker -
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(50 um) AE—detector this is because hlgher energy protons depos1ted 1nsuff1cient
energy in the lh—um detector during acquisition of the data in Flg l to operate'

the electronics reliably. A1l peaks decayed with the seme helf-life, 126.5%1.0
9

msec, and therefore are belleved to result from the decay of °C. This half-llfe
agrees well with earlier work 255 and results in an average value of 126 5%0.9
msec. Any contribution'to the spectrum from l30,.'px_°oduced from a possible nitrogen
contaminant in the sweeping gaé,is eliminated by its short half-life, 9 msec,
since céuntingvbeggn about 100 msec after thevgas was swept past the target.
The peak energies were detérmined Ey‘calibratiﬁg the three higher'energy

.peéks against the known® spectrum éf 1Txe (pro&uced ;ia the l60(3He,2n)l71\¥_e
reaction) using data,taken'with.fhe 50-\m AE-counter. These peaks were then
useabto‘célibfate‘the date taken with the thinner AEscounter.. TheAline:on Fig. 1
shows the continuum level assumed in the e#traction of peak widfhs»and energies.
‘Since oﬁrvprevibus delayéd#protdn experimentsl with virtuélly-identieal apparatus
had very 1ow backgroﬁnd, the continuum should be cémposed almost éntirely ofv
protons.w | | | |

f Table I lists the energies.of.all proton peaks observed, and tentatively

3 .9

correlates them with known™ states in ~B. ' The 4.97-MeV proton group has been

assumed to résult from décay of the positive parity state at L4.85 MeV. Beta-
decay to.this_state‘is first forbidden and therefore would not be expected to

be readily observable. However, the log ft values for allowed beta decays iﬁ
. ' . ' v . ' , i
the mirror nucleus,'gLi, are known6 to range from 5 to 6 while first forbidden

transitions in ~°C and ‘TBe have only slightly larger log ft values, ranging

I SB was
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N

from 6 to 6.8. Furthermore, 0-p coincidence experiments' in which

populated in the lOB(He3;_a)9Bireaction indicate that the 2.80-MeV state
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(0" =3/27,5/27) in 98 decays almost entirely via proton emission to the

ground state of gBe, while the 2.33-MeV state (J" =_5/2_, 1/2-) has less than

a 0.5% branch via this channel . Thisﬁselectivity in decay channel, if charac-
_terisfic of all‘iowblying‘stames, could méke.it possible to detect protons from

a pdsitive parity level even if its feeding from beta-decay were rather weak.

Similarly, fhé_uhassiéned 6.10—MéV prdton group méy‘follow the decsy of an
unknown poéitive parit& staté also formed vis firét forbiddean—decay.

| The.3;h5—MeV proton group could result from decay of a 9B state at
3.2.‘MeV. Ix."zvfact, intermediate coupling ca.lcx,tlati'onsh predict a hithertq
unobservédaj" = 3/2° state at about L4.6 MeV but do not provide a precise estimate
for the strehgth,of the beta decay £0'thisv3tate. Predictionsh of the ft-value
range ovef‘two ordefs of magnitude,>depending on thé parameters used in deter-
mining the wave functioﬁs. Even though Clough gg_gl.3 have tentative;y
assigned J" = 3/2” to a level at 3.2 MeV, the existence of a étate_at this

energy has hot*been'definitely'established§3’8

Though further work is clearly
necessary, our data are consistent with a state at 3.2 MeV.
The strong proton continuum probebly results from several sources. First,

the levels of 98 are quite broad, as is the first excited state of’gBe (1.4 Mev),

" so the combination of many broad pesks tends to produce a featureless spectrum.

Second, a level in 9B mey emit an a-pafticle resulting in an extremely broad

distfibution of protoh energies. Finally, there may be some contribution to
the continuum from direct three-body decay. The éxistence of a large continuum
and the suggestion from the work of Wilkinson gﬁ_g&,T that those states fed

: v

most strongly in beta decay may prefer to decay via “Li -+ a preclude the deter-

mination of QE_Valﬁes from the peak intensities in the delayed—proton'spectrum..'
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Table I. Delayed protons following the beta-decay of 9C(J = 3/27).

@ Proton eheréya : _Pb Corresponding state in 9B (MeV) Known State
} , | . _ _ own
(Mev) (kev)® If decaying If decaying . (MeV) J"
\J ' N  to BBe(g.5.) to OBe(2.9 Mev)
3.45%0.25 2001100 3.2620.25 c S (3.2)  (3/27)
L.2320.25 . 1000#200 L4.0k10.25 6.94+0.25  L.05 (5/27)
4.97¥0.15  L00%150 4.7820.15 < 4.85 (3/2,5/2)"
6.10%0.10 - 400#100 5.910.10 e
9.28%0.2L8 f-x18001200 9.09+0.24%  11.9930.2L4 " 12.06 (1/2,3/2)7
d

12.30%0.10%  ‘450%100  12.11%0.10 | o - 12.06 (1/2,3/2)7

'aEnergies and widths are given in the center-of-mass system.
bThe width given is the full-width at half-maximum.
®The relatively narrow width indicates that this protoh group does not lead to

the first excited state of 8Be(l" = 1.k MeV).
d

The ratio of the intensities of the 9.28- and 12.30-MeV groups is 1.0%0.2.
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FIGURE CAPTION
Fig. 1. Spectrum of delayed protons following the beta-decay of

A counter telescope employing a 1lb-um AE-detector was used.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights. ’
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