
FIZIKA 4 Suppl. (19'12) 37 4.5. Study of the 12C(n, n) 3a reaction in a kinematically complete expe­riment Z. DOLENEC and B. ANTOLKOVIC, Institute &Ruder Boikovic«, Zagreb The reaction n + 1 2C -+ n + a + a + a was investigates using nuclearemulsions simultaneously as a target and the detector. The reaction involves fourparticles in the final state; however the measurements of the three exit particlescompletely define the kinematics of the final channel. The three alpha prong eventswere measured and selected from other three prong processes in nuclear emulsionby the energy and momentum balance with the aid of an off-Jine CAE 90-40 com­puter code.

Fig. 1 .  Dalitz diagram of the three alpha breakup of the uc nucleus in the 9.6 MeV state. The 
loci of relative energies corresponding to the ground state of 8Be are given in the lower scheme. The neutron and alpha particle spectra in the 13C centre-of-mass system as well as the spectrum of the n-alpha relative energies were analyted in order to define the contribution of different sequential processes : 1 ) n + 12C -+ n + 12C( a) 8Be(2a),2) n + 12C -+ a + 9Be(n) 8Be(2a)

-+ a + 9Be(a) 5He(an), and3) n 4- 1 2C � 8Be(2a) + 5He(an).



38 FIZIKA 4 Suppl. (1912) 

It was found that the 12C(n, a)9Be{n)2a reaction contributes only in the
intermediate 2.43 MeV state of 9Be. The presence of this reaction manifests as a
distinct peak on the continuum of the three alpha energies generated in the process 1)
The intensity of the sequential process via 9Be is 9.8%, but due to the kinematical
conditions it coincides only with the events of process 1) involving 12C excitations
higher than 11.5 MeV. 

0 

@ 

"c- :sa 
e..:·<11.83t03)MaY 

Fig. 2. Dalitz diagram of the three alpha breakup of the 12C nucleus in the 1 1.8 MeV state. The 
loci of relative energies corresponding to the ground and first excited state of 8Be are given in the 
lower sheme. 

The overwhelming decay mode was found to be the 1 2C -+ 3a chain of the
process I). The neutron energy spectrum exhibits a shape which is in accordance
with the known level scheme of the 12C nucleus. Hence the three correlation spectra
were analysed for several 1 2C resonances. Figs. 1 and 2 are representative Dalitz 
diagrams of the 12C -+ 3a breakup involving the 9.6 and 11.8 MeV states of the 
1 2c nucleus. 

The density distribution of the experimental data in Fig. I clearly demonstrates
a sequential decay through the 8Be8 .•• with the strong intensity peaks near the
maximum energies of the three alphas. There is no trace of evidence for the simul­
taneous breakup to be present. 

The data on the three alpha breakup of the 11.8 MeV state of 1 2C nucleus
presented in Fig. 2 show a high density of events along the lines corresponding to
the transition via the ground state of 8Be. A large part (......,25%) of the 1 2C(l l .8
MeV) -+ 3a decay process via the 8Be8 ••• (O+) contradicts the tentative 2- spin­
parity assignment1>, leaving 1- as the only possible one. The spectrum also shows
a very weak intensity of experimental points at the intersections of the two bands
of the 2.9 MeV relative energies of 8Be. These minima can be explained by the
destructive interference effects. 
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4.6. The three-nucleon bound state wave function from elastic electron 
scattering 

N. BIJEDIC, Institute oBoris Kidric<r, Beograd

The theoretical investigation of the three-nucleon bound state wave function
had a considerable success in the last few years. Nevertheless, the number of inde­
pendent experimental data is less than the number of parameters we need to define
the theoretical problem. 

The cross section of the elastic electron scattering ( defined as a product of
Mott scattering cross section and the form factor of the nucleus) on 4He and 3He 
nuclei shows a diffraction minimum.102> in the region of squared momentum transfer
q2 ,..., l l(fm)-2, 

These data are explained as the efect of the repulsive core in the two nucleon
interaction to the three and four nucleon bound state wave function 3•4•5>. In the
case of the three-nucleon bound state wave function situation somewhat complicates

TABLE 

q2(fm)- 2  I F.(q2) I F,-.'(q2)

0 1.0000 0.0000 
1 0.6497 --0.2029 
2 0.4228 --0.2SOO 
3 o.2768 --0.23Sl 
4 0.1810 --0.1997 
s 0.117S --0.1611 
6 0.07S2 --0.1262 
7 0.0469 --0.0971 
8 0.0279 --0.0738 
!) 0.0152 --0.0SSS 

10 0.0068 --0.0415 
1 1  0.0013 --0.0308 
12 --0.0023 --0.0227 
13 --0.004S --0.0166 
14 --0.0057 --0.0121 
15 --0.0064 --0.0087 
16 --0.0066 --0.0061 
17  --0.0065 --0.0043 
18 --0.0063 --0.0030 
19 --0.0059 --0.0020 
20 --O.OOS4 --0.0013 




