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Dissociation of relativistic nuclei on heavy target nuclei induced in the diffraction of electromagnetic and nuclear interactions[1-2]. Due to a collimation of fragments of the projectile -nucleus, definition of interactions as peripheral is simplified by moving towards to energy from 
above 1.2 A GeV. Minimal perturbation of a projectile makes them the most valuable sample for nuclear cluster physics. Excitation energy of a fragment ensemble is estimated as Q = M∗−M, where M∗ is the ensemble invariant mass and M – a projectile mass. The value M∗ is defined as MM2=(ΣPj)2=Σ(Pi•Pk), where Pi,k are 4-momenta of the fragments. Assumption of projectile speed conservation by relativistic fragments is sufficient to compensate the lack of momentum

measurements. Already it is established that final states of relativistic He fragments effectively correlate with the clustering in the nuclei 12C [3], 6Li [4], and 9Be [5]. The described approach is used in the BECQUEREL Project [6] to study the drip line nuclei 7Be, 8B, 9C, 10C, and 12N by means emulsion stacks exposed to secondary beams of the JINR Nuclotron [1-6]. 
In table 1 shows distribution on channels dissociation numbers of "white" stars Nws and events with fragments of a target or born mesons Ntf,  for which the state Zpr = ΣZfr and ΣZfr = 6. For a case ∑Zfr = 6 such state is checked up in 12 layers at calibration. The most probable channel is represented by 186 events 2Не + 2Н, that it is followed expect for an isotope 10С. 
Table 1. Distribution on channels dissociation numbers of "white" stars Nws and events with
     fragments of a target or born mesons Ntf, for which satisfied state ΣZfr = 6.
	Channel (10C)
	2He+2H
	He+4H
	3He
	6H
	Be+He
	B+H
	Li+3H
	9С+n

	Nws=227
	186
	12
	12
	9
	6
	1
	1
	-

	100%
	81.9
	5.3
	5.3
	4.0
	2.6
	0.4
	0.4
	-

	Ntf=627
	361
	160
	15
	30
	17
	12
	2
	30

	100%
	57.6
	25.5
	2.4
	4.8
	2.7
	1.9
	0.3
	4.8


In the structure of the nucleus 10C basic role plays an unstable nucleus 8Be, which should occur in the dissociation of 10C → 8Be. Decays of relativistic nuclei 8Be → 2α via the ground state 0+ is identified on an accessory α - particle pairs to characteristic area of the least emission angles Θ2α, limited by an impulse 1.2 A GeV/c by a state Θ2α < 10.5 mrad.
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Fig. 1. Distribution of the number of "white" stars Nws of topology 2α + 2p on  energy of excitation: Q2α pair α-particles; on an insert - zoomed distribution of Q2α (a); Q2αp triples 2α + p; on an insert - zoomed distribution of Q2αp (b).
As in the event of 9Be → 8Beg.s, for 68 "white" stars 10C → 2α + 2p observed in α-partial pair with emission angles do not exceed 10-2 rad. Distribution of Q2α (Fig. 1a) suggests that in these events formed the nucleus 8Beg.s., that evidenced by the mean value for them <Q2α> = (63 ± 30) KeV for 83 keV RMS (in the inset in Fig. 1a). In turn, the distribution of Q2αp (Fig. 1b) indicates that the dissociation of 10C → 2α + 2p accompanied by formation of an unbound nucleus 9B. The average value of <Q2αp> =  (254 ± 18) keV and 96 keV RMS (in the inset in Fig. 1b) are close to value of  width and the energy decay of 9Вg.s. → 8Веg.s. + p. A clear correlation between the values ​​of variables Q2α and Q2αp for this group of events points to the cascade character of the process 10С → 9В → 8Ве. It can be concluded that in the cluster structure of the nucleus 10C with a probability about (30 ± 4)% manifested nucleus 9B.
 In favor of this statement evidenced by the distribution of the total transverse momentum of PT2αp triples 2α + p from the "white" stars 10C → 9B (Fig. 2). For a group of 40 events (73%) a value of (PT(9В) amounts to (92 ( 15) MeV/c, which corresponds to value 93 MeV/c, expected in the statistical model [7-8]. In this model, the radius of emission region the outside proton from the nucleus 10C is Rp = (2.3 ( 0.4) Fermi, which is consistent with the value extracted from the data on the measurement of inelastic cross sections based model of the geometric overlap [6].
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Fig. 2. The distribution of the total transverse momentum 9B → 2α + p (a), and distribution of the total transverse momentum 2α + 2p in the events 10C → 2α + 2p  (b).

Comparisons with model calculations. Figure 4 shows the distribution of the angle (
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 in 10C fragmentation in nuclear emulsion at 1.2A GeV/c. The histograms and curves are our experimental data and modeling results respectively. Especially, the dashed histogram and corresponding curve are for the process of 
[image: image6.wmf]9

B2

p

a

®+

 in dissociation of 
[image: image7.wmf]109

CB22

pp

a

®+®+

. In the calculation, we have used a two-temperature emission picture with 
[image: image8.wmf]2485

H

T.

=

 MeV, 
[image: image9.wmf]114

L

T.

=

 MeV, and 
[image: image10.wmf]075

K.

=

. One can see that the model describes approximately the experimental data.
The angular (
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 are shown in Figure 5. The histograms and curves are our experimental data and modeling results respectively. Especially, the dashed histogram and corresponding curve are for the isotopes of H, and the solid ones are for He fragments. In the calculation, we take 
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 are displayed in Figure 6 by the solid, dotted, and dashed histograms (experimental data) and curves (modeling results), respectively. During the calculations was obtained following values of parameters for above mentioned events:
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Figure 4. The distribution of the angle θαp between the pair of fragments α and p in 10C fragmentation in nuclear emulsion at 1.2A GeV/c. The histograms and curves are our experimental 
data and modeling results respectively.  

Figure 5. The angular (θ) distributions of fragments emitted in the “white stars” for channel 10C→2He+2H. The notation is identical to that fig.4
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Figure 6. The distributions of magnitudes pβc for H from 10C→2He+2H, 3He 9C in 10C→9C+n, and 4He from 10C→2He+2H. The notation is identical to that fig.4

In fact, we have used a single source to give a description for the distribution. The distributions of 
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 are displayed in Figure 7 by the solid, dotted, and dashed histograms (experimental data) and curves (modeling results), respectively. In the calculation, we have 
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       The transverse momentum (
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 is given in Figure 8. The histogram and curve are our experimental data and modeling results respectively. According to the conservation of momentum, 
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. The analysis of transverse momentum spectrum for investigation events shows that in a field of pt ≈ 100 MeV/c it has little deviation from experimental results.
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Figure 7. The distributions of pβc for 3He from 10C→2 3He+He, 3He from                 10C→7Be+ 3He, and 4He from 
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Figure 8. The transverse momentum (
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) distribution of total 2α+1p from 10C→2α+2p. The histogram and curve are our experimental data and modeling results respectively.
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  Figure 9. The transverse momentum (
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The transverse momentum (
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 is given in Figure 9. The histogram and curve are our experimental data and modeling results respectively. In the calculation, we take 
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Conclusion


The distribution of the angle  (
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) between the pair of fragments 
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 and p in 10C fragmentation in nuclear emulsion at 2A GeV/c has been obtained in the framework of Liu's multi-source thermal model. We have found the Rayleigh distribution for transverse momentum (
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) according the above mentioned model.
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