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*Begs coincidences with 1*C, *Be,s and a-particles produced in the '*C +'°C interaction at 65
MeV have been measured in a wide in-plane angular range. The 3- 8Begs final state is found to be
produced, even if poor statistics prevent any identification of the '°O states involved in the first
stage of the process. The *Beys - o and ®Begs - 1C coincidence yields are found to be to '2C and '°0
excited states, decaying into the sBegS +a and "2C +o system, respectively.

Whether the 46.4 MeV resonance in “*Mg [1 - 11] can be associated with the formation of a
linear 6ol chain is still an open question. From the first experiments on the ?C[0,"] + 2C[0,"] exit
channel [1, 2] of the '*C + "*C interaction it was deduced that a configuration of 6c on a line was
formed, which subsequently decays into two shorter 3o chains, Later experiments showed that the
same resonance (or at least a resonance at the same energy) could decay into different less deformed
channels, like, for example, the I(’Ogs"!-sBegs one. If this chain is formed, it is expected to decay into
channels with extremely high degree of deformation. For example the linear configuration may
break up asymmetrically into the SBeger'(’O* or the a + **Ne” systems, where '°0* and ’Ne* keep
the shape of four or five o on a line, respectively. No clear evidence has been found up till now for
this kind of decay, which is the reason of the experiment here reported.

The experiment was performed at the tandem of the Laboratori Nazionali del Sud, in Catania
with a 65 MeV '2C beam delivered on a Carbon target, The reaction products were detected by a set
of Dual Position Sensitive Detectors (DPSD) at
17, 32, 47, -20 and -35° with respect to the .
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beam direction. Each DPSD consisted of two

rectangular Position Sensitive Detectors (PSD) &l
assembled in close geometry. They were able to s
detect the coincident a-particles coming from
the decay of *Be nuclei. From the position and
energy information of the two particles detected
in each PSD one can build the spectrum of their
relative energy, thus identifying the 8Begs from
the known relative energy of the emitted o-
particles of 90  keV (fig. 1). Thus the
acquisition system was triggered by the
coincidence of one pair of particles detected in
a DPSD and at least another particle detected in Relative energy, MeV

another PSD. ; : ;
F I =R di " Fig. 1. Typical spectrum of relative energy of two
R g exel}ts C{)lrrespon o, t? 2 particles detected in coincidence in two halves of
detection of Rfour Isjamcles‘ m. two DPSP’s We  DPSD. The peak at 90 keV comes from 2-o decay
selected the "Bey-"Begs coincidences by gating ¢ *Begs
on the relevant 90 keV peaks in the relative
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energy spectra. The resulting total Q spectrum is showed in fig. 2. At =15 MeV it is clear the
presence of the peak corresponding to emission of three 8Begs. The bump at more negative Q-values
is due to detection of particles other than a’s, to excitation of the undetected ¥Be at 3MeV, or to
processes with more than three particles in the final state. Even if the peak at —15 MeV is a clear
evidence of **Mg decay into 3 Beg, no
* information can be drawn from the present
o data on the intermediate *Bey+'°O stage. In
s | ; particular we cannot deduce any conclusion
30 ' | on the levels of '°O* involved in this
sequential decay, since the spectrum of the
gBeg-g}i}egs relative  energy (i.e. Hon
excitation energy) contains no meaningful
peaks, due to the poor statistics.
Only kinematic identification is

P.“Mﬂ possible for a particle detected in a single

=10 -5 PSD in coincidence with SBegs. By assuming
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Q,Mev  for it a given mass (4 or 12 here) one can plot
the quantity (E; — Q) as a function of P23,
where E; and P; are the energy and the
momentum of the third undetected particle,
and Q is the three body Q-value. The events for which the mass assumption is a correct fall on a
straight line, with a slope proportional to the inverse of the undetected particle [12], and thus can be
selected for further analysis.

This procedure was applied twice for mass 4 and 12 respectively, in order to deduce
information on the 12C"i-ochBBegS final state. The deduced Q-spectra are shown on fig. 3 for both

cases.

Fig. 2. Q spectrum deduced from the coincidence
detection of two *Beg

When mass 4 is assigned to the
detected particle, the Q-spectrum shows all

S e iy a) the possible excitations of the residual e
g ol namely 0, 4.4, 7.6 and 9.6 MeV (fig. 3, a).
2 2l By gating on each of these peaks we found
e o = o 2 that the o — "Begs relative energy spectra
s | 23 . contains contributions due to formation and
i i ¥ n decay of "’C* at 7.6 and 9.6 MeV. This
2 - : o - L channel appears to be dominated by LW
cxth - ) mutual excitation and break-up. The
relative weights of the different “C* - Bes
e contributions are consistent with those

60 - deduced by previous experiments [3].
40 |- When mass 12 is assumed for the
a5y unidentified particle, the Q spectrum shows
L Y y peaks due to '*C particle stable states only

P L gl J P Y
-35 -30 -25 -20

Wy o F (ground state and 4.4 MeV state). The

Q,MeV  relative energies for all the possible
Fig. 3. Examples of Q spectra deduced from the couples of the three final particles were
coincidence detection of one 3Begs with one stable reconstructed and again the contribution of
unidentified particle detected in one half of DPSD. In 12C break up into o and SBegs turned out to
Fig. 3,a (3,b) kinematics has been reconstructed and he dominant. But in this case another
events have l?een _sizlected ynder the assumption of mass  yalyable contribution shows up, due to an
4 (12) for unidentified particle. intermadiate SBCgS + 160 stage, which
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finally gives place to the 8]E’;c:gs-H.':JnLuC channel, after decay of '°0 into o + DCgs or o + ?C44. When
the *C is left in its ground state, the '®0 is recognised to decay from states at 10.0, 11.3, 14.3, 15
and 16.5 MeV (fig. 4, a). Decay into 12C (4.4 MeV) occurs (fig. 4, b) from %0 states at 14.3, 15,
16.3 and 18.2 MeV, with fair overlapping with three of the states producing 12C4. On both figures
4, a and 4, b the dotted lines represent the results of detection efficiency calculations performed by a
Monte Carlo code written for the present experiment.
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Fig. 4. Projections on the '*O excitation energy axis for events with *Be-a relative energy larger than 2.8
MeV. Dots show how efficiency varies with relative energy.

Some of the above mentioned O states lay above the 4 emission threshold, but anyway no
clear correspondence can be found with the states belonging to the very deformed rotational band
which is associated with the 4a linear chain [13].

No indication of *Be-'*C resonance is seen in our data and thus we got no evidence for the a

+ 2*Ne decay of **Mg, which could give a o + *Be + '°C final state.
In conclusion new decay modes of *Mg have been detected in the present experiment, but they are
associated with poorly deformed configurations, as can be inferred by the known compact shape of
the low lying *C levels produced in the final state of the reaction. No definite evidence for decay
into asymmetric channels retaining the elongated shape of a chain has been found.

The results on the 3 BBegs final state suggest the need for further investigation which allows
identification of the '°O* states producing this final system. Actually it should be understood if the
reaction proceeds through the 8BegS + 1%0* intermediate system, followed by symmetric break up of
'80* into a pair of *Beg;. The identification of the involved "*0 states and their comparison with the
known 4q chain rotational band [13] could give in turn new relevant information on the nature of
the emitting **Mg resonance at 46.4 MeV.

Two of the authors (O.Yu. Goryunov and V.V. Ostashko) are grateful to L.N.S. for
hospitality and financial support during the experiment.
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Be-PO3IAJ PE3OHAHCY **Mg IPH EHEPTII 46.4 MeB

A. Tymino, O.FO. T'opronos, M. Jlarryana, B.B. Ocrauxo,
C. Pomano, K. Cuiranepi, /. Binuiryepa

V peakuii *C+'?C npu eneprii 65 MeB y wmmpokoMy KyTOBOMY AianasoHi miaHapHof reoMeTpii
AOCTIKEHO HA CIIBNANaHHAX KaHAIM BUXOAY C—KiacrepHux sjep. JOCTOBIpHO 3HAMIEHO, L0 MOXK/IHBA
peanizauis TPhOX fAJEP *Be B KiHIEBOMY eTarli 11OTO NpPOLIECY, HaBiTh (epyuM 20 ysaru J0BOJI Oifuy
CTATUCTUKY NpH iaeHTH]iKaui "0 3 nepiuoro etarty peakuii. 3 aHaizy *Be,s - 0. Ta ®Be,, - "°C cripnanaus
BCTaHOBJEHO, 110 30yAKeHl CTaHH 12C ra %0 pO3nanaroThCd 3/1e611BILOr0 Yepes KaHa I 8Begs +a 1a '2C +a
BiZIMOBIAHO.

SBe-PACIIAJL PE3OHAHCA *Mg IPU DHEPTUH 46.4 MsB

A. Tymuno, O.1O. Topionos, M. Jlarryaga, B.B. Ocramxo,
C. Pomano, K.Cnuraxepn, /I, Bunuuryspa

B peakimu “C+'°C npu sHepruu 65 MeB B 1Mpokom yriioBOM Iuariasone I1aHapHOH reoMeTpHH
MCCe0BAHbI HA COBITANEHMAX KAHANBI BBIXO/A O—KJIACTEPHBIX Axep. JloCTOBEPHO HaAHAEHO, YTO BO3MOKHA
pean3amusi TPEX syiep “Be Ha KOHEWHOM STarie 5TOTO Mpolecca, AXKe eC/iM NPUHATH BO BHHMaHMC
JOBOMBHO OEIHYIO CTATHCTHKY NPU MASHTU(UKALIMNA 'O ¢ neproro stana peakiyn, M3 ananuza “Bey - o Ta
3Bcgs - C conapenuit onpesieneno, uto Bo30yIEHHEIE COCTOSHUS 2C ra '°0 pacnapatorcs B OCHOBHOM
uepes KaHal fgBebm +0 a °C +0. COOTBETCTBEHHO.



